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ELECTRIC  FREIGHT  LOCOMOTIVE. 

SiNXE  the  month  of  Aut^^ust  last  a  96-ton  electric  loco- 
motive has  been  in  successful  operation  for  hauling 
freight  on  the  Baltimore  &  Ohio  railway.  \o  interrup- 
tions whatever  have  occurred,  the  locomotive  respond- 
ing in  every  case  without  failure  either  of  speed  or 
power.     Tests  were  made  recently  to  ascertain  its  capa- 


of  the  train.  In  this  condition  current  was  turned  into 
the  motors  and  movement  was  immediatelv  communi- 
cated to  the  train.  At  the  end  of  one  minute  the  train 
was  moving  at  a  speed  of  io}4  miles  an  hour,  and  at 
this  point  the  speed  was  increased  to  the  usual  rate. 
The  total  distance  moved  in  40  seconds  was  150  feet 
and  at  the  expiration  of  one  minute  450  feet. 


Ki.KCTRK  LotOMOTiVK  AM)  Krkicht  Train  I.kavinc,  Ti  nxei.  ON  THK  Haltimokk  iV  Ohio  Rai 


city  for  running  a  loaded  train  on  an  up-grade,  in  con- 
nection with  which  the  following  particulars  will  be  of 
interest.  The  illustration  presented  shows  the  electric 
locomotive  coupled  to  a  north-bound  freight  train  leaving 
the  tunnel. 

.A  train  consisting  of  two  steam  locomotives,  not 
working,  and  27  loaded  freight  cars,  was  brought  to  a 
stop,  while  going  north  through  the  tunnel.  Here  the 
grade  is  42  feet  to  the  mile,  and  the  rails  were  damp 
and  greasy.  The  weight  of  the  train  was  1,125  tons, 
or  1,221  including  the  electric  locomotive.  Every  draw- 
bar was  tight,  no  slack  occurring  throughout  the  length 


.Another  test  was  made  with  a  dynamometer  car 
placed  between  the  electric  locomotive  and  the  train, 
which  consisted  of  22  cars  loaded  with  coal,  one  caboose 
and  two  dead  locomotives.  The  total  weight  was  i  ,068 
tons.  On  the  10  percent,  grade  in  the  tunnel  an  aver- 
age drawbar  pull  of  some  25,000  pounds  was  obtained 
from  the  dynamometer  diagram.  The  speed  at  this 
point  was  1 1  's  miles  per  hour.  Comparison  with  the 
diagrams  obtained  in  similar  service  with  steam 
locomotives  showed  a  remarkably  uniform  and 
steady  pull  by  the  electric  engine,  due  to  the  absence 
from     it    of    reciprocating    parts,      the    torque     being 
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constant  throutrhout  the  entire  revolution  of  the  wheel. 

A  further  test  was  made  with  another  train,  consisting 
of  36  cars,  one  caboose  and  three  dead  engines.  This 
was  a  regular  through  freight  train  with  a  local  freight 
attached,  and  the  total  weight  was  in  excess  of  1,600 
tons.  It  was  hauled  with  ease  through  the  tunnel,  and 
calculations  from  the  previous  dynamometer  records  and 
the  drawbar  pull  per  ampere  showed  a  drawbar  pull  of 
over  45,000  pounds. 

On  October  6th  still  another  test  was  made,  the  char- 
acter of  the  performance  being  heightened  by  the  fact 
that  the  train  which  it  moved  measured  over  1,800  feet 
in  length  and  weighed  about  1,900  tons,  and  was  started 
from  rest  in  the  tunnel.  It  consisted  of  a  north-bound 
freight  train  of  28  loaded  cars  and  two  locomotives 
coupled  to  a  local  freight  of  15  loaded  cars  and  one 
locomotive.  In  starting  not  a  sputter,  spark  or  slip  of 
the  wheel  occurred,  and  the  train  moved  with  the  same 
precision  as  if  the  circumstances  had  been  of  the  ordi- 
nary character.  The  drawbar  pull  of  60,000  pounds 
was  about  the  record  in  this  case.  The  train  was 
quickly  brought  to  a  speed  of  1 2  miles  an  hour  and 
pulled  through  the  tunnel  without  difficulty,  with  the 
locomotive  continuously  exerting  a  drawbar  pull  of 
40,000  pounds. 

The  above  tests  only  show  approximately  what  the 
locomotive  can  do,  as  its  capacity  has  by  no  means 
been  reached. 

Two  additional  machines  have  been  ordered  by  the 
Baltimore  &  Ohio  Railway  Company,  which  are  now 
nearing  completion  at  the  works  of  the  General  Electric 
Company  at  Schenectady. 


A  CANADIAN'S  RIDE  ON  THE  WINNING 
MOTO-CYCLE. 

While  so  much  has  been  said  lately  of  the  moto-cycle 
or  horseless  carriage  we  thought  a  description  of  a  ride 
on  one  in  the  late  Chicago  race  would  be  of  interest  to 
our  readers. 

One  of  our  representatives  called  on  Arthur  W.  White, 
of  London,  Ont.,  of  the  firm  of  Geo.  White  &  Sons, 
well  known  manufacturers  of  engines,  boilers,  etc.,  he 
being  the  only  Canadian  official  in  the  Chicago  road 
race  last  (U.  S.)  Thanksgiving  Day.  He  and  his  father, 
Geo.  White,  were  in  Chicago  for  ten  days  before  the 
race,  during  the  preliminary  tests. 

On  the  morning  of  the  race  the  umpires  were  assigned 
to  the  carriages,  one  to  each.  Arthur  W.  White  was 
placed  on  the  Duryea  carriage,  he  not  knowing  till  then 
which  carriage  he  was  to  ride  in.  The  route  of  sixty 
miles  ran  north  from  the  corner  of  Michigan  ave.  and 
Rush  street  through  Lincoln  Park,  then  by  way  of 
Kenmore  ave.  to  Evenston,  a  distance  of  thirty  miles. 
The  return  run  was  from  North  Clark  street  and  Bel- 
mont ave.  to  Milwaukee  ave.,  then  through  Park  Drive 
and  Humbolt,  Garfield,  Douglass  and  Brighton  parks, 
then  down  Western  ave.,  55th  st.  Boulevard,  through 
Washington  Park  to  starting  point,  the  round  trip  being 
60  miles. 

With  Mr.  White  on  the  carriage  was  Frank  Duryea, 
the  operator,  brother  of  the  inventor,  Chas.  E.  Duryea. 
The  day  was  fine  overhead,  but  the  roads  were  full  of 
slush,  which  impeded  the  speed  of  the  carriages.  In 
some  places  the  slush  was  six  inches  deep  and  often  hid 
ruts,  into  one  of  which  the  Duryea  carriage  went  at  the 
corner  of  Erie  aud  Rush  streets,  breaking  the  steering 
While    they  were  examining    the    extent  of  the 


break,  the  Macey  carriage  passed  them.  It  being  a 
holiday,  none  of  the  blacksmith  shops  were  open,  but 
they  hunted  up  a  key  to  a  shop,  went  in  and  did  the 
work  themselves.  Fifty-five  minutes  were  lost  here. 
It  took  them  from  8:55  a.m.  to  12:45  P-m-  to  ""un  to 
Evenston,  a  suburb  of  Chicago,  making  a  stop  of  seven 
minutes  before  reaching  Evenston  for  water.  Shortly 
after  getting  water  they  caught  up  to  the  Macey  car- 
riage. The  road  here  was  but  one  broken  track,  with 
snow  on  each  side  to  the  depth  of  from  six  to  eight 
inches.  One  of  the  rules  of  the  contest  was  that  if  the 
leading  carriage  could  not  prove  its  capability  to  keep 
ahead,  it  w^as  compelled  to  pull  out  and  let  the  other  go 
by.  Mr.  W^hite  asked  them  to  comply  with  the  rules, 
which  the  Macey  people  did.  He  was  sorrj'  to  ask 
them  to  do  it,  but  the  rules  had  to  be  complied  with.  A 
short  way  south  of  Evenston  a  sleigh  load  of  young 
people  upset  while  turning  a  corner,  but  Mr.  Duryea 
brought  the  carriage  to  a  standstill  almost  instantly, 
just  as  the  wheels  touched  the  horses.  The  carriage  at 
this  time  was  going  twelve  miles  an  hour.  At  the  cor- 
ner of  Clark  and  Lawrence  ave.  they  lost  their  way, 
and  went  two  miles  out  of  the  course.  At  Diversea 
street  part  of  the  mechanism  broke,  which  necessitated 
the  drawing  out  cf  a  piece  of  inch  ground  steel  ;  this 
was  done  in  a  tinsmith  shop  with  the  aid  of  a  charcoal 
fire  and  tinsmith's  hammers.  They  had  to  light  the 
fire,  and  lost  one  hour  here.  Through  the  west  side 
parks  the  snow  was  very  deep,  and  to  use  a  slang  term, 
"the  woods  were  full"  of  boys  who  made  Messrs. 
White  &  Duryea  targets  for  their  snow  balls.  Mr. 
Duryea  received  "  one  in  the  neck"  which  dazed  him. 
Two  policemen  tried  to  control  the  boys,  but  the  boys 
didn't  see  ii  that  way,  and  utterly  routed  the  cops. 
Crowds  lined  the  route  and  many  were  the  cheers  our 
friends  received.  The  Kodak  fiend,  as  on  all  occa- 
sions, was  on  hand — you  saw  him  in  every  guise,  in 
every  place,  at  all  times.  One  fiend  got  down  on  his 
back  in  the  slush  under  the  Duryea  carriage  to  take  a 
snap  at  the  mechanism.  The  Duryea  rig  reached  the 
starting  point  again  at  7.18  p.m.,  being  10  hours  and 
twenty-three  minutes  on  the  road,  and  winning  the 
race.  The  MuUer  carriage  came  in  a  little  above  an 
hour  afterwards.  The  Macey  carriage  became  mixed 
up  with  a  trolley  car  and  did  not  get  in  till  the  next 
day. 

After  the  race  Mr.  Hewitt,  president  of  the  company 
who  will  manufacture  the  Duryea  carriage  in  Spring- 
field, Mass.,  entertained  the  Duryea  people  and  Mr. 
White  and  friends  to  supper,  which  was  quite  accept- 
able to  Mr.  .-Vrthur  W.  W'hite  and  Mr.  Frank  Durjea, 
as  they  had  had  nothing  to  eat  since  6:30  a.m. 

Mr.  Arthur  W.  White  is  building  an  electro-moto- 
cycle  in  London,  and  will  give  it  a  test  at  the  proposed 
races  in  that  city  on  the  24th  of  May  next.  He  is  very- 
desirous  that  a  moto-cycle  test  should  take  place  in 
Canada  this  year,  and  suggests  that  London,  being 
surrounded  in  all  directions  by  excellent  roads,  would 
be  the  most  suitable  place  for  such  an  event.  The 
horseless  carriage  has  a  great  future  before  it.  The 
thing  to  be  decided  is  what  power  will  be  the  best  for 
all  occasions. 


Mr.  E.  Lusher,  Secretarj'  of  the  Montreal  Street  Railway,  has 
recovered  from  his  recent  illness. 

A.  E.  Payne,  a  well-known  electrician  of  Boston,  Mass.,  has 
decided  to  make  his  home  in  Canada,  and  has  joined  the  Royal 
Electric  Company  at  Toronto. 


January,  i8c^6 


CANADIAN     EbECTF^lCHLi     NEWS 


COMBUSTION.- 

Hv  TiinMAS  Wensi.kv,  Or  iawa. 
(Concluded.) 
I  will  heiv  jjtve  vou  an  approximate  list  of  st]iiare  tet't  o   hoatinjj 
surface  per  horse-power  in  dinVrenl  styles  of  boilers,  and   various 
other  dat:i  for  comparison  : 


Type  of  Bom.er. 


11      I 


WaterTube lo  to  12       .^  1.00  i.oo     Isherwood. 

Tubular 141018     .J5  .gi  .50              " 

Flue 8  to  12       .4  .79  .25     Prof.  Trowbridjje 

Plain  Cylinder. ..  .  6  to  10       .5  .69  .20 

Locomotive 12  to  16  .275  .85  .55 

Vertical  Tubular.  .  151020     .25  .80  .60 

A  horse-power  in  a  steam  engine  or  other  prime  mover  is  550 
foot  lbs.  raised  one  foot  per  second,  or  33,000  lbs.  one  foot  per 
minute. 

In  Engineering  of  .August  17111,  1894,  there  is  a  report  of  two 
tests  made  with  a  triple  expansion  mill  engine  of  1,000  horse- 
power, built  by  X'ictor  Coates  &  Co.,  limited,  of  HelfasI,  for  the 
spinning  mills  of  the  Brookfield  Linen  Company,  limited,  of  the 
same  city.  This  engine  was  set  to  work  on  the  i8th  of  Septem- 
ber, 1893,  and  has  been  at  work  ever  since,  giving  satisfactory  re- 
sults, especially  in  the  matter  of  fuel  consumption  and  steady 
driving.  As  shown  by  these  tests,  the  amount  of  w.ater  used  is 
remarkably  small,  being  1 1.5  lbs.  per  hourly  horse-power,  and  the 
coal  consumption  was  i  lb.  The  diameters  of  the  cylinders  are 
respectively  19,  29  and  46  inches,  with  a  stroke  of  48  inches. 
The  steam  was  generated  in  two  Lancashire  boilers,  7  feet  6 
Inches  in  diameter  and  30  feet  long  ;  each  boiler  has  two  furnaces 
of  the  Adamson  type,  having  five  G^illoway  tubes  in  each,  and  the 
total  heating  surface  of  the  two  boilers  is  1,900  square  feet.  On 
these  tests  the  engines  were  not  running  at  full  power,  but  were 
developing  787.4  horse-power,  so  that  the  heating  surface  per 
horse-power  in  this  case  was  2.41  square  feet.  The  feed  water 
was  heated  in  the  economiser  to  250°  Fahrenheit,  and  if  we  include 
the  heating  surface  of  the  economiser,  3,600  square  feet,  there 
would  be  a  total  of  5,500,  or  7.1 12  square  feet  per  horse-power. 
The  economiser  is  placed  in  the  base  of  the  chimney,  and  the  feed 
water  is  heated  bj-  the  hot  gases  which  are  passing  away  to  the 
atmosphere,  and  would  otherwise  be  a  total  loss. 

When  anthracite  or  hard  coal  is  used,  there  should  be  from  22 
to  24  inches  between  the  top  of  the  bars  and  the  lowest  part  of  the 
boiler.     If  bituminous  or  soft  coal  is  used,  then  from  27  to  30  inches. 

It  is  an  absolute  condition  of  economy  and  efficiency  that  the 
grate  bars  shall  at  all  times  be  well  and  evenly  covered  with  the 
fuel,  but  this  condition  is  one  that  is  frequently  neglected.  If  the 
bars  are  not  uniformly  and  evenly  covered,  the  air  enters 
irregularly  in  streams,  passing  through  the  thinnest  or  uncovered 
parts  ;  if  too  thickly  covered  it  prevents  the  air  entering.  You  all 
know  that  the  thickness  of  the  fire  will  depend  upon  the  size  of 
the  coal  used.  The  smaller  the  fuel  the  thinner  the  fire.  With 
egg  coal  from  6  to  8  inches,  and  with  furnace  coal  from  8  to  10 
inches  have  been  found  the  best  results  in  practice.  In  burning 
soft  coal  the  charges  should  be  light,  as  the  gases  which  are 
evolved  will  have  a  better  opportunity  of  getting  the  requisite 
quantity  of  oxygen, 

I  have  seen  from  15  to  16  inches  of  coal  on  the  bars  at  a  time, 
and  upon  asking  the  fireman  his  reasons  for  having  such  a  heavy 
fire,  his  answer  has  been  that  he  could  not  get  steam  unless  he 
had  that  quantity.  It  is  argued  by  some  that  it  is  necessary, 
when  a  boiler  is  worked  to  a  high  rate  of  capacity,  to  maintain 
heavy  fires,  and  that  thin  fires  are  well  enough  for  slow  rates  of 
combustion  ;  but  when  the  call  for  steam  increases,  it  must  be 
met  by  an  increased  thickness  in  the  bed  of  coal  on  the  grate- 
The  ordinary  fireman  is  apt  to  favor  this  method,  for  the  reason 
that  he  can  introduce  large  quantities  at  a  firing,  and  afterward 
he  is  not  obliged  to  give  the  fires  much  attention,  for  perhaps  an 
hour's  time,  when  he  will  again  fill  the  furnace  full  in  the  same 
manner  as  before.  As  an  explanation,  however,  of  the  favor 
which  this  method  receives,  it  is  probable  that  the  class  of  labor 
which  is  generally  employed  considers  the  muscular  effort  required 
much  less  of  a  task  than  the  more  frequent  and  careful  attention 
which  is  needed  when  the  fires  are  thin.  Under  such  conditions 
it  is  almost  impossible  to  regulate  with  natural  draught  the 
suppiv  of  .air,  upon  which  we  must  depend  entirely  for  perfect 
combustion  and  economy. 

*  .A  paper  read  before  the  Canadian  Association  of  Stationary  Engineers, 


.As  regards  a  comparison  between  thick  and  thin  fires,  the  fact 
is  that  more  capacity  can  be  obtained  from  a  boiler  when  a  fire  of 
medium  thickness  is  carried  and  proper  attention  is  given 
to  its  condition,  than  can  be  realized  by  any  system  of 
management  when  the  fires  are  exceedingly  heavy,  and  advocates 
of  thick  fires,  who  take  the  ground  that  they  are  a  necessity, 
are  mistaken.  As  to  the  economy  of  the  two,  some  persons 
maintain  that  heavy  fires  give  the  most  economical  results,  but 
this  is  questionable.  X'aluable  information  on  the  subject  has 
recently  been  brought  out  ^y  the  results  of  two  e\aporative 
tests  which  were  made  on  a  72-in  return  tubular  boiler,  having  one 
hundred  3>^  inch  tubes,  17  feet  in  length.  The  heating  surface 
amounted  to  1.642  square  feet,  and  the  grate  surface  to  36  square 
feet,  the  ratio  of  the  two  being  45.6  to  i.  On  the  thick  fire  test, 
the  depth  of  coal  on  the  grate  varied  from  10  lo  20  inches,  being 
heaviest  at  the  rear  end  and  lightest  at  the  front  end.  On  the 
thin  fire  test,  the  depth  was  maintained  uniformly  at  about  6 
inches.  The  coal  was  Kew  River  semi-bituminous  coal.  The 
difference  in  the  results,  as  appears  from  the  figures,  is  an  in- 
creased evaporation  due  to  their  fires  amounting  to  15.6  per  cent. 

The  quantity  of  heat  generated  in  the  furnace  is  dependent  on 
the  relative  weight  of  hjdrogen  first,  and  carbon  afterwards, 
chemically  combined  with  their  equivalent  weights  of  atmospheric 
oxygen.  If  chemistry  did  not  teach  us  this,  our  daily  experience 
would  soon  convince  us. 

In  using  soft  or  bituminous  coal,  which  contains  a  large  per- 
centage of  volatile  matter,  it  is  necessarj-  to  introduce  air  over  the 
fuel  (unless  we  are  working  with  the  forced  draught  system),  as  we 
cannot  get  sufficient  air  through  the  grates,  and  that  which  comes 
is  loaded  with  carbon  which  it  has  picked  up  in  its  passage 
through  the  fire.  For  this  purpose  we  have  apertures  in  the  doors, 
or  we  leave  the  door  ajar  after  a  new  charge  of  coal.  You  will 
readily  perceive  that  the  admission  of  any  large  quantity  of  air  in 
this  way  must  be  objectionable,  as  it  will  cool  the  gases  below 
the  point  of  ignition,  and  if  too  much  is  admitted  it  will  carry  off 
heat  from  the  furnace.  There  are  a  number  of  ways  of  admitting 
air  to  better  advantage  ;  the  simplest  is  to  conduct  the  air 
through  a  hollow  bridge  wall  and  discharge  it  through  apertures 
in  the  top,  the  air  mingling  with  the  lower  strata  of  the  burning 
gases  as  they  pass  over  the  bridge,  thus  ensuring  a  more  perfect 
combustion. 

George  W.  Barrus,  M.E.,  made  tests  with  a  boiler  where  pro- 
vision had  been  made  for  the  admission  of  air  as  above,  with 
Cumberland,  anthracite  and  a  mixture  of  two  parts  pea  and  dust, 
and  one  part  Cumberland.  In  the  case  of  the  Cumberland,  the 
evaporation  was  increased  about  six  per  cent. ;  with  the  anthracite, 
the  evaporation  was  decreased  about  one  per  cent.  The  hot  air 
completed  the  combustion  of  the  volatile  products  of  the  soft  coal, 
which  would  otherwise  escape  unburned.  The  slower  burning 
anthracite  did  not  need  this  supply  and  did  better  without  it.  The 
effect  which  the  introduction  of  air  had  upon  the  appearance  of  the 
products  of  combustion,  as  viewed  from  the  "  peek  hole  "  cack  of 
the  bridge  wall,  was  very  noticeable  in  both  cases,  but  gn-atest 
with  the  soft  coal  ;  but  Mr.  Barrus  says  that  there  was  a  height- 
ened color  and  increased  activity  to  the  flame,  whichever  fuel  was 
used,  notwithstanding  the  average  evaporative  result  with  the 
hard  coal  was  lower.  Mr.  Barrus'  conclusion,  drawn  from  inanv 
tests,  is  that  a  considerable  advantage  attends  the  admission  of 
air  above  the  fuel  when  bituminous  coal  is  emploved,  but  that 
there  is  no  advantage  when  mixtures  of  anthracite  screenings  and 
bituminous  coal  are  used,  and  little  or  no  benefit  is  derived  when 
anthracite  coal  is  used. 

The  importance  of  good  draught,  natural  or  mechanical,  for 
the  supplying  of  sufficient  oxygen  for  the  rapid  and  economical 
combustion  of  fuel,  has  long  been  fell  by  the  engineer.  The  gain 
both  in  capacity  and  efficiency  which  would  be  obtained  by  the 
rapid  and  energetic  combustion  of  the  v.arious  kinds  of  coal,  and 
the  high  furnace  temperature  resulting  therefrom,  is  well 
established,  but  its  importance  has  only  been  admitted  within  the 
last  few  years.  High  initial  furnace  tem|H"rature  is  essential  willi 
all  kinds  of  boilers  to  obtain  the  greatest  economy,  and  to  obtain 
this  high  temperature  requires  proper  draught  to  deliver  an 
abund.mt  supply  of  oxygen  to  the  furnace.  This  result  is  obtained 
by  natural  dr.-iught  in  a  well-proportioned  chimney,  v^r  forced 
draught  obtained  by  mechanically  cre.'iting  a  pressure  under  the 
grates  with  a  fan  or  blower.  The  .ulvanlages  of  the  forced 
draught  are:  ist.  It  is  under  complete  control.  2nd.  The 
more  perfect  combustion  of  fuel  by  reason  of  the  more  abundant 
supply  of  oxygen  to  the  furn.aee,  and  the  possibility  of  using  a 
cheai>er  grade  of  coal,  with  a  pro[)er  combustion  of  the  same.     It 
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is  a  fact,  however,  that  the  most  perfect  plant  will  be  a  failure  if 
the  firing-  of  the  boilers  is  not  properly  attended  to,  and  the  fires 
kept  at  an  even  and  uniform  thickness  suitable  to  the  grade  of 
coal  used,  and  it  is  to  be  regretted  that  so  little  attention  is  paid 
to  this  fact. 

There  is  a  furnace  in  use  in  the  United  States,  a  sketcli  ot  which 
I  submit  herewith,  and  known  as  the  Hawley  Down-Draught 
Smoke-Consuming  Furnace.  The  characteristic  features  of  the 
Hawley  setting  will  be  of  interest  ;  it  consists  of  a  double  set  of 
grate  bars,  one  above  the  other  ;  the  upper,  or  water  grate,  is 
made  of  2-inch  pipe,  screwed  into  headers,  or  drums,  connected 
with  the  circulating  system  of  the  boiler.  The  supply  pipes  to  the 
front  header  are  taken  from  near  the  bottom  of  the  front  end  ot 
the  shell,  the  water  passing  through  the  grates  into  the  rear 
header,  which  is  connected  to  the  boiler  shell  some  distance  back 
from  the  front,  just  below  the  water  line,  and  the  space  between 
the  drum  and  shell  is  built  up  solid  with  fire-brick.  The 
operation  of  the  down-draught  furnace  is  directly  opposite  to  that 
of  the  ordinary  setting.  Comparatively  little  air  is  admitted  be- 
low the  water  grates,  and  the  entire  supply  of  coal,  and  practi- 
cally all  the  air  enters  above.  The  fire  burns  downward,  in- 
stead of  upward,  there  being  no  passage  except  downward 
through  the  grates.  The  gaseous  products  of  combustion,  to- 
gether with  the  finely  divided  carbon  particles  which  form  the 
visible  smoke,  are  forced  through  the  incandescent  mass  of  coals 
and  are  highly  heated,  after  which  they  meet  the  equally  hot 
flame  from  the  lower  grate,  on  which  there  is  burning  what  is 
practically  a  coke  fire.  The  combined  water  of  the  volatile 
matter  in  the  coal,  as  well  as  its  moisture,  are  decomposed  into 
hjdrogen  and  carbonic  oxide  gases,  and  these  combine  with  the 
air  supplied  below  the  grate,  or  drawn  downward  through  it,  and 
burn,  thus  adding  to  the  efficiency  of  the  furnace.  The  separated 
carbon  meanwhile  is  transformed  into  carbonic  acid  gas,  and  the 
result  is  almost  complete  combustion.  Whatever  additional  air 
is  required  is  furnished  through  registers  in  the  doors  between  the 
two  grates,  or  through  those  of  the  ash  pit.  The  style  of  furnace 
requires  a  somewhat  increased  chimney  capacity,  if  it  is  desired 
that  the  boilers  be  capable  of  doing  as  much  work  as  those  set  in 
the  ordinary-  way.  If  the  demand  for  steam  never  greatly  exceeds 
the  rated  capacity  of  the  boiler,  the  ordinary  chimney  will  answer, 
it  simply  beitig  necessary  to  carry  thinner  fires.  The  best  results, 
however,  in  efficiency  and  smokelessness,  as  well  as  in  capacity, 
are  secured  by  having  a  chimney  of  ample  height,  but  this  is 
equally  true  with  regard  to  ordinary  settings,  which  rarely  have 
enough  chimney.  They  claim  a  saving  for  this  furnace  of  from  20 
to  30  per  cent. 

The  highest  value  that  has  been  found  by  actual  test  of  a  pound 
of  coal  is  14,603  heal  units,  and  each  heat  unit  is  equivalent  10778 
foot  pounds,  so  that  each  pound  of  coal  furnishes  the  equivalent  of 
1 1,361,134  foot  pounds  per  hour,  but  we  only  get  back  1,980,000 
foot  pounds,  or  about  one-sixth  of  the  mechanical  equivalent  ot 
the  heat  supplied. 

A  pound  of  coal  or  any  other  fuel  has  a  definite  heat-producing 
capacity,  and  is  capable  of  evaporating  a  definite  quantity  of 
water  under  given  conditions  ;  this  is  a  limit  beyond  which  even 
perfection  cannot  go,  and  yet,  I  have  heard,  and  doubtless  you 
have  heard,  o  cases  where  inventors  have  claimed  that  their  im- 
provements will  enable  you  to  evaporate  from  16  to  17  pounds  of 
water  per  pound  of  coal,  and  so-called  engineers  have  certified  to 
these  results. 

You  all  know  that  this  is  impossible,  the  highest  value  for  a 
pound  of  coal  being  14,603  heat  units,  and  it  is  a  known  fact  that 
it  takes  965.7  heat  units  to  evaporate  one  pound  of  water  from  and 
at  212°  Fahrenheit,  so  that  dividing  14,603  by  965.7  we  have 
15. 1  pounds  of  water  per  pound  of  coal,  and  then  only  when  every 
heat  unit  is  put  into  the  water.  The  highest  value  of  evaporation 
so  far  has  been  11.5  pounds  of  water  per  pound  of  coal,  per  hour; 
but,  as  a  general  rule,  it  is  from  7^  to  8  pounds  per  pound  of  coal, 
per  hour. 

In  conclusion,  I  would  say  that  in  the  combustion  of  fuel  there 
is  but  one  body  combustible  to  be  dealt  with,  carbon  and 
hydrogen,  and  but  one  supporter,  the  oxygen  of  the  air;  that  in 
combustion,  atmospheric  air  is  the  principal  element,  but  it  is  the 
one  to  which  practically  the  least  attention  is  given,  either  as  to 
quantity  or  control,  and  that  chemistr)'  and  experience  teach  us 
that  combustion  depends,  not  so  much  on  the  quantity  of  air  pass- 
ing through  the  incandescent  fuel,  as  ujion  the  weight  of  oxygen 
taken  up  in  its  passage  through  it.  In  fact,  the  quantity  of  air 
passing  through  it  may  be  destructive  of  combustion  if  improperly 
introduced  and  distributed.     That  the  quantit  •  of  heat  generated 


depends  upon  the  relative  weiglit  of  carbon  or  hydrogen,  and 
chemically  considered,  their  equivalent  weights  of  atmospheric 
oxygen,  so  also  the  quantity  of  steam  generated  does  not  de- 
pend so  much  upon  the  intensity  of  the  fire  as  on  the  quantity  of 
heat  absorbed  by  the  water.  Now,  it  is  well  known  that  success 
in  gener;tting  the  most  heat  and  steam,  and  consequently  power, 
from  a  given  amount  of  coal,  depends  upon  a  compliance  with  the 
necessary  conditions  to  perfect  combustion,  which  involves  not 
only  a  theoretical  knowledge  of  chemistry,  but  also  a  practical 
knowledge  of  the  best  methods  of  combining  them  with  mechanical 
appliances,  and  the  perfect  mixing  of  the  constituent  elements  with 
which  we  have  to  deal,  in  strict  accordance  with  the  laws  of  nature. 
For  the  standard  method  of  testing  coal  referred  to  in  this 
paper,  the  following  is  the  outline  of  procedure  :  For  the  moisture 
a  finely  ground  sample  is  dried  for  one  hour  in  an  air  bath  at  105° 
to  110°  C.  For  the  other  constituents  a  fresh  sample  is  taken  of 
about  a  gram  in  quantity  and  put  in  a  platinum  crucible,  the 
crucible  being  covered  ;  it  is  now  heated  for  3'4'  minutes  over  a 
Bunsen  burner,  followed  immediately  with  the  highest  temperature 
of  the  blast  lamp  for  an  equal  length  of  time.  The  loss  in  weight, 
less  the  moisture  obtained,  equals  the  volatile  combustible  matter. 
The  fixed  carbon  is  next  burned  off  bv  removing  the  crucible 
cover  and  heating  in  the  flames  of  the  Bunsen  burner,  with  access 
of  air  till  the  carbon  is  burned  off;  the  loss  of  weight  equals  the 
carbon,  the  residue  is  ash. 


THE  LAW  AS  TO  SUNDAY  CARS. 

Following  is  the  decision  in  full  handed  down  by  Judge  Rose 
in  the  action  brought  by  the  Lord's  Day  Alliance  to  restrain  the 
Hamilton  Street  Railway  Compan\'  from  running  their  cars  on 
Sunday  : — 

"It  was  concceded  that  the  defendant  company  had  the  right  to  run  its  cars  on 
Sunday  as  we'I  as  on  the  other  days  of  the  week,  unless  doing  so  was  a  violation  of 
the  provisions  of  chap.  203,  R.S.O.,  amending  an  .Act  to  prevent  the  profanation  of 
the  Lord's  Day,  sometimes  called  the  Lord's  Day  Act. 

The  following  questions  then  arise:  (i)  Does  the  above  statute  apply  to  the  de- 
fendant company? 

(2)  If  so,  is  what  was  shown  to  have  been  done  here  within  the  exception  as  being 
a  conveying  of  travelers? 

(3)  If  not  within  the  exception,  was  it  necessary,  to  entitle  the  plaintifT  to  succeed, 
for  him  to  show  substantial  injury  to  the  public  ? 

(4)  If  necessary,  has  such  injury  been  shown? 

(5)  And  in  any  view,  on  this  evidence,  is  an  order  of  injunction  the  proper  remedy 
for  a  violation  of  the  Act  ? 

The  statute  does  not  apply  to  the  company  unless  it  is  one  of  the  persons  named  in 
the  first  section  of  the  Act  or  a  person  ejusdem  generis  with  those  named. 

I  assume  that  the  fact  that  the  defendant  is  a  corporation  does  not  prevent  the  Act 
applying. 

The  persons  named  in  the  Act  are  "Merchant,  tradesman,  artificer,  me  hanic, 
workman,  laborer,  or  other  person  whatsoever." 

It  is  not  open  on  the  decisions  in  our  own  courts  for  the  plaintiff  to  contend  that 
the  words  "  or  other  persons  whatsoever  ''  are  not  to  be  construed  to  refer  tn  persons 
ejusdem  goneris.  Therefore  we  have  to  see  if  a  person  running  street  cars  is  one 
named  by  the  statute  or  ejusdem  generis  with  such  person.  This  question  also  is,  as 
it  seems  to  me,  practically  concluded  by  authority. 

In  Sandiman  v.  Breach,  7  B.  &  C,  g6,  it  was  held  by  the  court,  the  judgment 
being  delivered  hy  Lord  Tenterden.  C.J.,  that  the  words  "  or  other  person  or  persons 
whatsoever  "  in  the  ?g  Car.,  ?,  c.  7,  s.  i,  were  not  used  in  a  sense  large  enough  to 
include  the  owner  or  driver  of  a  stage  coach  ;  that  section  provided  "  that  no  trades- 
man, artificer,  workman,  laborer  or  other  person  whatsoever  shall  do  or  exercise  any 
worldly  labor,  business  or  work  of  their  ordinary-  callings  on  the  Lord's  Day,"  etc. 
In  Reg.  V.  Budway  (supra),  it  was  held  by  the  full  court  (Q.B.D  )  that  a  cab  driver 
did  not  come  within  the  words  of  chap.  203,  and  in  Reg.  v.  Somers  (supra)  the  same 
court  followed  its  decision  in  Reg.  v.  Budway. 

In  the  latter  case  the  fact  stated  was  that  "The  defendant  was  a  servant  of  one 
Charles  Brown,  a  keeper  of  a  livery  stable  in  the  city  of  Toronto,  and  on  the  day  in 
question  drove  a  cab  belonging  to  Brown  through  the  streets  of  the  city  for  hire." 
Mr.  Moss  urged  that  the  two  latter  decisions  should  be  confined  to  the  facts  then  be- 
fore the  court,  and  did  not  apply  to  a  case  of  a  cab  driver  who  was  both  owner  and 
driver.  It  seems  to  me  there  is  in  principle  no  distinction  between  the  driver  who  is 
the  owner  and  the  driver  who  is  the  servant  of  the  owner  that  would  apply  in  favor  of 
the  servant,  indeed  it  might  be  contended  that  a  servant  who  was  the  owner  would 
more  readily  come  within  the  description  "workman  or  laborer"  than  would  the 
owner  who  was  also  the  driver,  and  in  Sandiman  v.  Breach,  as  we  have  seen.  Lord 
Tenterden  draws  no  such  distinction,  but  uses  the  words  "  owner  or  driver."  Then 
if  an  owner  or  driver  of  a  stage  coach  or  an  owner  or  driver  of  a  cab  is  not  within  the 
Act,  is  one  who  is  an  owner  or  driver  of  a  street  car,  whether  such  car  is  by  horses, 
steam,  electricity  or  other  motive  power  ?  I  am  unable  to  see  any  distinction  between 
such  persons.  I  think  there  is  none  ;  and,  following  the  above  decisions,  which  are 
binding  upon  me,  I  must  hold  that  the  defendant  company  is  not  within  the  Act  and 
so  not  prohibited  from  running  its  cars  on  Sunday. 

But,  a.ssuming  that  the  act  does  apply,  th  n  has  it  been  shown  that  the  company 
was  or  was  not  *'  conveying  travelers"? 

The  exception  is  in  the  following  words.  "  Conveying  travelers  or  Her  Majesty's 
mail  by  land  or  water,  selling  drugs  or  medicines  and  other  works  of  necessity,  and 
works  of  charity  only  excepted." 

In  Reg.  V.  Daggett,  i  O.  R.,  537,  the  full  court  (Q.  B.  D.)  composed  of  Hagarty, 
C.  J.,  and  .\rmour  and  Cameron,  J.  J.,  held  that  excursionists  leaving  Buffalo  in  the 
State  of  New  York  on  a  Sunday  morning  and  proceeding  by  rail  to  Niagara,  thence 
by  defendant's  steamboat  to  Toronto,  ard  back  the  same  day.  Mere  travelers  within 
the  exception,  and  that  there  is  no  distinction  in  such  a  case  between  travelers  for 
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pleasure  and  for  business.     The  decisions  under  the  29th  Car.,  2,  c.  7.  were  collect- 
ed and  referred  to  and   accepted   as  deBning  the  term   "  travelers"  as  used  in  our 

There  the  learned  Chief  Justice  said  :  ''  It  matters  nothing  in^my  judgment 
whether  they  travel  wholly  for  pleasure,  fresh  air,  relaxation  from  work,  or  with  or 
without  luggage,  or  actually  on  important  husiness.  They  are  travelers  within  the 
meaning  of  the  statute.  To  draw  any  distinaion  between  persons  according  to  the 
purpose  which  induced  them  to  travel  would,  as  it  seems  to  me,  be  a  vain  attempt, 
leading  to  impossible  and  irritating  inquiries  and  lending  to  bring  a  useful  and 
saluur>-  enactment  into  contempt." 

No  affect  was  given  to  the  argument  of  counsel  that  "conveying  travelers"  to  be 
within  the  exception  must  be  a  work  of  necessity,  the  court  evidently  holding  other- 

Among  the  cases  referred  to  decided  in  England  under  the  29th  Car.,  2,  was  Pep- 
low  V.  Richartlson,  L.R.,  4  C.P.,  168,  where  it  was  held  that  a  man  who  walked  two 
and  a  half  miles  from  his  residence  to  drink  mineral  water  at  spa  was  a  traveler,  and 
in  Taylor  v.  Humphries,  10  C  B.,  N.S.,  429,  Erie,  C.J.,  held  that  persons  who  had 
walked  four  miles  on  business  or  pleasure  might  be  lawfully  supplied  with  refresh- 
ment as  irav-elers. 

Mr.  Moss  endeavored  to  distinguish  these  cases  on  the  ground  that  the  persons 
bad  walked  to  a  distance  out  of  the  town  where  they  resided,  but  I  find  no 
distinction  suggested,  and  it  seems  to  me  to  be  fanciful  and  not  entitled  to  prevail. 
It  is  also  manifest  that  the  distance  passed  over  does  not  determine  whether  one  is  a 
traveler  or  not. 

In  Reg.  V.  Daggett  :  Reg.  v.  Tinning,  11  U.C.R.,  636,  was  referred  to  and  not 
followed.     It  was  declared  to  be  not  in  accordance  with  the  subsequent  decisions. 

In  Reg.  V.  Tinning  the  court  held  *'  that  persons  making  it  their  ordinary  business 
to  ply  within  the  harbors  of  a  town  not  for  any  purpose  of  carrj-ing  travelers  or  the 
mail  were  intended  to  be  restrained  by  the  Act.  "  adding,  "  We  think  it  clear  that  the 
persons  carried  on  a  Sunday  between  the  city  (Toronto)  and  the  peninsula  cannot  be 
called  travelers  within  the  meaning  of  the  exception.  They  are  persons  notoriously 
seeking  mere  recreation." 

I  must  follow  Reg.  v.  Daggett  in  preference  to  Reg.  v  Tinning,  leaving  an  appeal- 
late  tribunal  to  say  that  the  later  decision  is  wrong,  if  it  is  so.  for  it— Reg.  v.  Dag- 
gett—is  founded  upon  decisions  subsequent  to  Reg.  v.  Tinning,  and  has  remained  un- 
questioned since  it  was  decided  in  1882. 

Both  decisions  are  of  the  same  court,  differently  constituted,  and  the  later  de- 
cision is,  as  I  think,  a  declaration  that  the  former  is  not  good  law,  and  is  a  declaration 
of  the  law  which  bind<  me  silting  as  a  judg-  of  first  instance. 

It  is  pointed  out  that  the  Legislature  by  the  48  Vic,  c.  44,  ss  1-7  (now  s.  7,  R.S. 
O.,  c.  203\  had  declared  excursionists  not  to  be  travelers  ;  but  it  will  be  obser\etl 
that  such  section  applies  only  to  persons  going  and  returning  on  the  same  day,  by 
the  same  steamboat  or  railway  or  any  other  owned  by  the  same  persons  or  com- 
pany such  steamboat  or  railway  having  for  the  only  or  principal  object  ihe  carriage 
of  Sunday  passengers  for  amusement  or  plcasu-e  only,  and  dots  not  apply  to  per- 
sons carried  one  way  only  or  going  and  returning  on  different  da)'*:.  So  the  con- 
struction put  upon  the  word  "  travelers "  by  the  court  in  Reg.  v.  Daggett  stands 
with  the  above  exception. 

It  is  instructive  to  note  the  care  the  Legislature  exercised  in  declaring  the  limit- 
ations to  such  extension  of  the  Act. 

I  find  ab  a  fact  the  defendant  company  has  not  been  shown  to  have  run  its  cars 
having  for  the  principal  or  only  object  the  carriage  of  Sunday  passengers  for  amuse- 
ment or  pleasure  rnlv,  and  there  is  no  evidence  before  me  on  which  I  could  find  that 
the  company  carried  what  might  be  called  Sunday  excursionists. 

I  find  as  a  fact  that  the  cars  of  the  defendant  company  were  shown  to  have  been 
run  on  Sunday  as  on  other  days,  only  less  frequently,  for  the  carriage  of  travelers  at 
the  usual  rate  of  fare,  and,  although  it  may  be  that  pe'sons  who  were  not  travelers 
were  carried,  such  fact  was  not  shown.  It  having  been  decided  that  to  go  two  and  a 
half  miles  to  drink  mineral  waters  ;  tr>  walk  out  for  fresh  air,  or  pleasure,  say  three  or 
four  miles ;  to  go  upon  an  excursion  from  Buffalo  to  Toronto  and  return  ;  or  to  go 
over  to  the  peninsula,  (now  Island)  opposite  Toronto  for  recreation,  constituted  the 
person  so  journeying  a  traveler,  I  must  either  ignore  the  effect  of  such  decisions  or 
hold  that  at  least  certain  persons  carried  by  the  defendant  company  were  travelers 
within  the  m  aning  of  the  Act,  e.g.,  persons  who.  coming  into  the  city  by  the 
ordinary*  railway  trains,  desired  to  reach  their  respective  destinations  in  the  city  ; 
persons  going  to  and  returning  from  church;  persons  going  to  places  of  rest  or  re- 
creation ;  and  ibe  like. 

It  follows,  from  the  view  I  have  taken  of  the  decision  referred  to,  that  the  comf«ny 
had  a  right  10  run  its  cars  for  the  purpnise  of  *'  conveying  travelers,"  and,  so  running, 
the  cars  would  create  all  the  noise  and  disturbance  that  they  are  alleged  to  create, 
to  the  annoyance  of  some  of  the  persons  who  gave  evidence  at  the  trial,  without  re- 
gard to  whether  they  did  or  did  not  carry  persons  who  were  not  travelers,  and  so  I 
cannot  find  that,  by  carrying  persons  who  were  not  travelers,  they  have  created  or 
continued  a  nuisance,  therefore,  there  is  no  ground  on  which  the  court  can  interfere. 

For  the  informati  n  of  the  court,  if  this  case  is  carried  farther,  and  it  shall  become 
necessnrj-  to  find  any  facts  upon  the  evidence  found  by  me,  1  desire  to  say  that,  as  far 
as  I  could  judge,  the  several  witnesses  at  the  trial  were  apparently  honest  in  their 
endeavor  to  tell  the  truth.  Their  opinions  as  to  the  ru  ning  of  the  cars  on  Sunday 
being  an  annoyance  seemed  to  be  ::ffected  by  their  views  as  to  whether  it  was  morally 
right  or  wrong  so  to  run  them,  and  such  views  were  again  influenced  to  seme  extent 
by  the  fact  that  the  running  of  the  cars  on  Sunday  was  or  was  not  to  them  or  the 
churches  or  congregations  to  which   ib:y  belonged  a   benefit,  advantage,   or   con- 


I  was  referred  by  Mr.  Martin  to  ch.  99  of  the  55  Vic.  (O.),  incorporating  the  Tor- 
onto Railway  Comfxiny,  and  confirming  the  agreement  therein  .set  out.  By  clause  i 
of  the  Act  the  company  is  permitted  to  run  its  cars  on  Sunday,  when  agreed  to  by 
the  citizens,  provided  that  so  doing  it  is  not  a  contravention  of  the  Lord's  Day  Act. 
This  probably  shows  that  the  Legislature  had  formed  no  opinion  that  the  Lord's  Day 
Act  did  clearly  prohibit  the  running  of  cars  on  Sunday. 

I  was  referred  to  the  case  of  The  Attorney-General  v.  Niagara  Falls  Tramway 
Co.,  19  O.R.,  624,  and  18  A.R.,  453,  but  that  case  did  not  turn  upon  any  question 
under  chap.  203,  above  considered. 

On  the  whole,  !  am  of  the  opinion  that  the  plaintiff's  case  fails,  and  the  action 
must  be  dismissed  with  costs." 


THE  STEAM  ENGINE  INDICATOR  AND  ITS  USES. 


Vkar  after  year  the  beneficial  results  to  be  derived  from  this 
wonderful  little  instrument  become  more  widely  known  through- 
out the  engineerinjf  profession,  and  the  study  of  indicator  dia- 
jjranis  is  now  eas}'  as  compared  with  a  few  years  aj*fO,  owingf  lo 
the  completeness  and  simplicity  of  the  data  at  hand.  Hut  all 
engineers  are  unfortunately  not  in  a  position  to  either  acquire  a 
theoretical  or  practical  acquaintance  with  the  indicator,  and  to 
these  I  more  especially  desire  to  .address  myself.  In  these  days 
of  progressive  modern  engineering  nearly  every  plant  of  any  im- 
portance is  provided  with  either  one  or  more  indicators  for  the  use 
of  its  engineers.  Owners  of  small  plants,  however,  very  rarely 
coiisiiK'r  this  instrument  a  necessity,  as  they  rarely  understand 
the  purpose  for  which  it  is  inteiult*d.  The  engineers  in  charge  of 
these  plants  have  therefore  very  little  chance  to  become  acquaint- 
ed witli  the  use  of  the  indicator  practically  unless  they  put  their 
liaiids  in  their  pockets  and  purchase  one  for  themselves,  a  course 
1  strongly  ;idvisc  even  though  you  m.i}' have  toreduceyour  spend- 
ing money  for  some  time  and  go  "hard  up"  for  months.  Vou 
will  derive  such  knowledge  from  the  use  and  study  of  this  instru- 


ment, that  no  matter  how  thoroughly  practical  you  may  be,  you 
will  be  so  fully  repaid  that  the  outlay  will  never  be  regretted.  .An 
engineer  aspiring  to  perfect  himself'in  his  profession  loves  to  study 
the  theoretical  basis  of  his  profession  and  to  acquire  such  intimate 
knowledge  that  every  move  of  his  engine  is  thoroughly  under- 
stood, and  becomes  to  him  at  least  a  thing  of  pride  and  joy,  al- 
ways scrupulously  clean  and  running  as  smoothly  as  care'  and 
knowledge  can  make  it,  satisfying  to  both  engineer  and  employer. 
To  an  engineer  of  this  type  (and  I  know  many  of  them)  I  say  buy 
yourself  an  indicator  rather  than  a  watch  to  show  you  when  it  be- 
comes time  10  quit  work  for  the  day.  If  an  engineer  of  the  oppo- 
site type,  an  indicator  will  not  be  of  much  use,  as  it  will  almost 
surely  soon  get  as  badly  out  of  twist  as  the  engine  you  so  often 
claim  is  of  no  earthly  use  except  for  scrap  iron.  To  practical  men 
studying  their  own  and  their  employer's  interests  the  indicator  be- 
comes almost  a  necessity. 

Some  of  the  leading  and  most  valuable  items  to  be  obtained  by 
the  use  of  the  indicator  are  : 

( I )  The  arrangement  of  the  valves  for  admission  cut-off,  release 
and  compression  of  the  steam. 

{2)  The  adequacy  of  the  ports  and  passages  for  admission  and 
exhaust,  and,  when  applied  lo  the  steam  chest,  the  adequacy  of 
the  steam  pipes. 

(3)  The  suitableness  of  the  valve  motion  in  point  of  rapidity  at 
the  right  time. 

(4)  The  quantity  of  power  developed  in  the  cylinder  and  the 
quantity  lost  in  various  ways,  viz.,  by  wire  drawing,  by  back 
pressure,  by  premature  release,  by  poor  adjustment  of  valves,  by 
leakage,  etc. 

Taken  in  combination  with  measurement  of  feed  water  and  the 
condensation  and  measurement  of  the  exhaust  steam  with  the 
amount  of  fuel  used,  the  indicator  furnishes  many  other  items  of 
valuable  information  obtainable  from  no  other  source  when  the 
economical  generation  and  use  of  steam  are  considered.  The 
latter  question  is  annually  becoming  of  greater  importance,  not 
only  to  proprietors,  but  to  the  engineer.  I  do  not  for  a  moment 
claim  that  because  your  valves  were  set  without  the  aid  of  an  in- 
dicator that  they  are  sure  to  be  wrong,  but  I  do  sav  that  with  the 
intelligent  use  of  an  indicator  you  can  readily  ascertain  if  they  are 
exactly  right,  and  you  can  ascertain  just  how  much  power  you  are 
using  and  just  how  much  is  useful  and  how  much  is  frictional  ;  in 
other  words,  you  have  at  all  times  the  means  to  ascertain  what 
you  are  doing  and  how  you  are  doing  it. 

I  have  heard  men  boast  time  and  again  that  thev  could  set  the 
most  complicated  valve  systems  without  the  aid  of  an  indicator, 
and  I  have  had  the  pleasure  of  indicating  some  of  these  engines 
and  invariably  found  a  great  improvement  could  easily  be  effected, 
simply  because  the  means  were  at  hand  to  ascertain  if  anv  errors 
existed,  and  not  because  of  any  want  of  ability  on  the  part  of  the 
engineer. 

Having  decided  to  own  an  indicator,  the  purchase  of  the  instru- 
ment becomes  a  question  requiring  careful  consideration.  In  the 
first  place,  indicators  can  be  had  at  almost  any  price,  but  the 
nature  of  the  work  required  on  a  good  reliable  inetrument  is  so 
minute  that  only  the  very  best  work  and  materials  must  be  em- 
ployed, that  you  will  find  it  to  your  advantage  to  deal  wiih  a 
maker  having  a  reliable  reputation  for  good  goods  rather  than 
purchasing  a  poor  instrument  at  a  cheaper  price.  .Any  instrument 
can  be  made  to  work,  but  not  all  the  instruments  sold  will  do 
good  work.  You  might  as  well  expect  to  secure  a  realh-  reliable 
engineer  at  half  wages  as  to  buy  a  good  and  reliable  instrument 
at  half  what  it  is  worth.  The  nature  and  style  of  work  vou  have 
to  do  will  very  largely  determine  the  style  of  instrument  to  pur- 
chase ;  for  instance,  you  can  use  an  instalment  of  much  heavier 
make  on  a  slow  running  engine  than  on  an  engine  running  at  high 
speed  and  changing  direction  of  paper  drum  travel  more  rapidlv. 
Modern  constructed  indicators  are  now  .irranged  bearing  particu- 
larly on  high  speeds,  and  it  is  generally  advisable  to  purchase  an 
instrument  designed  for  high  speeds,  which  will  be  quite  as  useful 
on  the  average  slow  speed  engine. 

The  importance  of  the  indicator  is  now  so  generally  recognized 
by  all  engine  builders  that  nearly  all  first-class  engines  are  sent 
from  the  shops  with  the  cylinders  already  drilled  for  application. 
When,  however,  no  provision  has  been  made  for  the  application 
of  the  indicator,  holes  must  be  drilled  and  tap(V?d  for  not  less  than 
^  inch  pipe  in  such  position  on  the  cylinder  that  when  the  piston 
is  at  the  ends  of  its  travel  they  will  be  as  nearly  as  possible  in  the 
center  of  the  clearance  space,  and  yet  not  be  obstructed  bv  the 
piston  when  at  its  extremes  of  travel.  In  drilling  great  care  must 
be  taken  not  to  allow  any  chips  to  get  into  the  cylinder  ;  and  when 
the  cylinder  heads  cannot  be  removed  it  is  best  to  turn  on  a  little 
steam  as  the  drill  begins  lo  enter,  so  as  to  blow  all  cuttings  out. 
If  you  find  clearance  is  too  small  to  allow  connection  as  above, 
the  tap  may  be  made  directly  into  the  head  (which  it  is  desirable 
to  avoid  if  at  all  possible)  to  bring  the  indicator  into  a  convenient 
position,  the  object  being  to  have  the  indicator  connected  as 
directly  as  possible  to  the  cylinder,  and  in  all  cases  where  the  cir- 
cumstances will  permit  screw  the  indicator  cock  into  the  cylinder 
itself.  Where  the  tap  is  on  the  side  of  the  cylinder,  by  use  of  nip- 
ples and  elbows  the  indicator  can  be  brought  into  a  vertical  posi- 
tion the  same  as  if  lapped  on  lop  of  cylinder.  When  the  arrange- 
ment is  to  be  permanent,  it  is  advisable  to  have  a  cock  for  each 
end  of  the  cylinder.  Where  you  are  using  only  one  instnunent,  the 
best  method  being  to  connect  by  means  of  side  pi|H's  and  a  3 
way  cock  arranged  exactly  in  center  ol  cylinder.  The  slight  dis- 
advantage arising  from  this  indirect  connection  is  more  than 
counterbalanced  by  the  facility  with  which  diagrams  can  be  taken 
without  disturbing  the  paper  dnmi,  and  by  the  fact  that  diagrams 
can  be  taken  from  both  ends  of  the  cylinder  on  the  same  card, 
making  them  very  useful  for  comparison.  Po  not,  if  possible, 
to   avoid    this,    use   angle    valves   on   the   ends   of  pipe   instead 
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of  elbows  with  a  T  in  the  coniro  lo  attach  indicator  to,  asissome- 
times  done,  or  the  diatrranis  are  hable  to  present  an  appearance 
similar  to  insufficient  le.id  and  "  wire  drawn  "   admission. 

After  cylinder  is  readv  for  application  of  indicator,  the  next 
step  is  to  prepare  a  suil.ible  reducinjj  motion  to  get  the  required 
lenjfth  of  diagram  on  the  paper  drum.  This  is  sometimes  diflicult 
to  do,  particularly  when  high  rates  of  speed  are  used.  There  are 
certain  important  points  to  observe,  the  chief  requisite  that  the 
device  used  shall  give  to  the  paper  drum  a  motion  which  will 
exactly  coincide  with  position  of  piston  in  minature  at  any  part  of 
stroke.  The  most  reliable  and  useful  device  1  have  had  the  pleas- 
ure of  using  for  this  purpose  is  the  recent  invention  of  a  well 
known  Canadian  engineer,  Capt.  James  Wright,  of  Montreal,  and 
illustrated  in  the  Electrical  News  of  April  1895.  .As  my 
readers  can  easily  get  a  full  description  of  this  device  by  referring 
to  their  back  numbers,  I  need  not  here  describe  it. 

In  setting  this  reducer  upon  an  engine  permanently,  it  is  well 
to  commence  mechanically  and  as  near  correct  as  possible.  Lay 
out  reducing  motion  so  that  when  piston  is  in  center  of  travel, 
vertical  lever  of  reducer  is  exactly  at  right  angles  with  piston  rod 
and  as  near  center  of  cross-head  as  circumstances  and  nature  of 
construction  of  engine  will  permit.  It  is  also  important  that 
sliding  bar  of  reducer  should  at  all  times  travel  parallel  with  cross 
head  of  engine.  With  ordinary  care  in  setting  up  this  reducer  can 
be  made  to  appear  a  portion  of  the  engine  and  will  actuate  the  re- 
volving drum  of  indicator  practically  correct  at  almost  any  rate 
of  speed,  and  paper  drum  can  be  attached  or  detached  at  will  of 
operator  without  any  difficulty. 

To  take  a  diagram,  screw  the  indicator  to  3  way  cock  already- 
placed  in  center  of  cylinder,  and  connect  with  sliding  guide  on 
reducing  motion  by  means  of  cord  having  as  little  stretch  as  pos- 
sible. If  distance  from  indicator  to  paper  drum  is  very  great,  it 
is  better  to  use  a  piece  of  flexible  wire  for  this  purpose.  Both 
wire  and  cord  must  be  provided  with  a  hook  and  loop,  so  that 
cord  can  be  detached  at  will  with  engine  in  motion.  Adjust  slid- 
ing bar  of  reducer  to  required  length  of  diagram  by  means  of 
movable  fulcrum  pin  in  frame.  For  slow  speeds  the  best  and 
most  desirable  diagram  is  from  3  '4  to  4  inches  in  length,  but  with 
high  speeds  for  accuracy  diagrams  should  not  be  more  than  about 
3  inches.  If  spring  on  paper  drum  is  properly  set  the  length  of 
card  can  be  adjusted  to  a  nicety,  and  an  effort  should  always  be 
made  to  have  length  as  free  from  fractions  as  possible  to  simplify 
and  assist  after  calculations  of  diagrams. 

To  attach  a  card  to  paper  drum  is  a  simple  matter,  but  I  should 
strongly  advise  the  use  of  metallic  faced  paper  to  allow  use  of  a 
metallic  point  on  end  of  pencil  lever,  which  must  be  firmly  and 
securely  fastened  to  prevent  any  possible  vibration  through  shak- 
ing or  moving  of  pencil,  also  the  friction  should  be  as  light  as 
possible  and  a  very  fine  line  drawn  with  merest  touch  of  point  on 
paper. 

In  selecting  a  spring  always  use  one  that  will  give  you  a  diagram 
about  2  inches  high,  that  is  with  a  80  lb.  boiler  pressure  use  a  40 
spring.  Each  indicator  usually  has  from  3  to  5  springs  accom- 
panying it.  Before  allowing  steam  to  enter  indicator  remove 
piston  from  indicator  cylinder  and  blow  steam  through  from  both 
ends  of  engine  cylinder.  Carefully  oil  indicator  piston  with  best 
cylinder  oil,  and  all  other  moving  parts  with  specialh*  prep.ared 
watch  oil.  An  indicator  piston  should  drop  into  cylinder  of  its 
own  weight  freelj'  and  easily,  when  both  ends  are  open  to  the 
atmosphere.  Screw  down  milled  nut  on  indicator  firmly  and 
adjust  screw  to  regulate  pressure  of  pencil,  keeping  pressure  as 
light  as  possible,  and  be  careful  to  have  paper  securely  and 
smoothly  placed  on  revolving  drum. 

Before  allowing  full  pressure  steam  to  enter  indicator  a'low 
steam  to  escape  on  relief  valve  at  side  of  3  way  cock  until  steam 
becomes  dry  and  clean.  -Allow  indicator  piston  to  work  under 
full  pressure  for  a  few  revolutions,  until  it  becomes  hot,  then  \vith 
both  ends  of  piston  open  to  atmosphere,  draw  the  atmospheric 
line  by  .applying  pencil  to  paper  while  moving  with  reducing 
motion.  Turn  on  steam  under  full  pressure  and  apply  pencil  to 
paper  during  one  or  more  revolutions  of  engine  from  each  end  of 
cylinder.  If  reducing  motion  and  paper  drum  spring  are  properly 
adjusted,  length  of  a  double  card  should  measure  in  length  exactly 
the  same  as  the  length  of  the  atmospherical  line  previously'  drawn. 

After  a  sufficient  number  of  diagrams  have  been  taken,  remove 
the  piston,  etc.,  from  the  indicator,  while  it  is  still  upon  the  engine, 
allow  steam  to  blow  for  a  moment  through  the  indicator  cylinder, 
and  see  that  piston,  spring  and  all  movable  parts  are  thoroughly 
wiped,  cleaned  and  oiled.  Pay  particular  attention  to  the  springs, 
as  their  accuracy  will  be  seriously  impaired  if  they  are  allowed  to 
rust,  and  great  care  must  be  taken  that  no  grit  or  foreign  sub- 
stance be  introduced,  to  cut  the  cylinder  or  scratch  the  piston  ; 
remember  you  are  handling  a  delicate  and  sensitive  instrument, 
and  act  accordingly.  The  heat  of  the  steam  blown  through  the 
cylinder  of  the  indicator  will  be  found  to  have  dried  it  perfectly, 
and  the  instrument  may  be  put  together  with  the  assurance  that 
it  is  ready  for  instant  and  immediate  use  when  required. 

The  various  lines  drawn  by  the  indicator  on  the  diagram  are 
named  as  follows  and  can  be  readily  recognized  after  a  little 
practice  : 

The  Atmospheric  Line  is  a  line  drawn  by  the  pencil  of  the  in- 
dicator when  the  connections  with  the  engines  are  closed  and 
both  sides  of  the  piston  are  open  to  the  atmosphere.  This  line 
represents  on  the  card  the  pressure  of  the  atmosphere  or  zero 
gauge  pressure. 

The  Vaciim  Line  is  a  reference  line  drayvn  about  14.7  pounds 
by  scale  below  the  atmospheric  line  and  represents  a  perfect 
vacuum  or  line  of  no  pressure. 

The  Clearance  Line  is  another  reference  line  drawn  at  a  dis- 
tance from  the  end  of  the  diagr.am,  and  at  right  angles  with  a  line 


here,  equal  to  the  same  per  cent,  of  its  length  as  the  clearance  is 
of  the  piston  displacement.  The  distance  between  the  clearance 
line  and  the  end  of  the  diagram  represents  the  volume  of  the 
clearance  and  waste  room  of  the  ports  and  passages  at  the  end  of 
the  cylinder. 

The  Line  of  Boiler  Pressire  is  a  reference  line  drawn  by 
hand  parallel  to  the  atmospheric  line  and  at  a  distance  from  it  by 
scale  equal  to  the  boiler  pressure  shown  by  the  gauge.  The 
difference  in  pounds  pressure  between  it  and  the  steam  line  shows 
the  loss  of  pressure  due  to  steam  pipe  and  the  ports  and  passages 
on  the  engine. 

The  Admission  Line  shows  the  rise  of  pressure  due  to  the  ad- 
mission of  steam  to  the  cylinder  by  opening  the  steam  valve.  If 
the  steam  is  admitted  quickly  when  the  engine  is  about  on  the 
dead  centre  this  line  will  be  practically  vertical  and  at  right  angles 
to  the  atmosphere. 

The  Steam  Line  is  drawn  when  the  valve  is  open  and  steam 
being  .idmitted  to  the  cylinder.  In  automatic  cut-off  engines  with 
sufficient  port  area  this  line  will  be  practically  parallel  with  atmos- 
pheric pressure. 

The  point  of  cit-off  is  the  point  where  the  admission  of 
steam  is  stopped  by  closing  the  valve.  Sometimes  there  is  a  little 
difficulty  in  determining  just  exactly  where  this  takes  place.  It  is 
usually,  however,  located  where  the  outline  of  the  diagram 
changes  from  convex  to  concave. 

The  expansion  curve  shows  the  fall  in  pressure  as  the  steam 
in  the  cylinder  expands  doing  work. 

The  point  of  release  shows  when  the  exhaust  valve  opens. 

The  EXH.\rsT  li.ne  represents  the  change  in  pressure  that  takes 
place  when  the  exhaust  valve  opens. 

The  back  pressure  line  shows  the  pressure  against  which  the 
piston  acts  during  its  return  stroke.  On  diagrams  taken  from  a 
non-condensing  engine  it  is  either  co-incident  with  or  above  the 
atmospheric  line.  On  diagrams  taken  from  a  condensing  engine 
it  is  found  below  the  atmospheric  line  and  at  a  distance  greater 
or  less,  according  to  the  vacuum  obtained  in  the  cylinder. 

The  point  of  exhaust  closure  is  the  point  where  the  exhaust 
valve  closes. 

The  co.mpression  curve  shows  the  rise  in  pressure  due  to  the 
compression  of  the  steam  remaining  in  the  cylinder  after  the  ex- 
haust valve  has  closed. 

The  mean  effective  pressure  (M.  E.  P.)  is  the  mean  net 
pressure  pushing  the  piston  forward. 

The  Initial  Pressure  (I.  P.)  is  the  pressure  acting  on  the  pis- 
ton at  the  beginning  of  the  stroke. 

The  Terminal  Pressure  is  the  pressure  above  the  line  of  per- 
fect vacuum  that  would  exist  at  the  end  of  the  stroke  if  the  steam 
had  not  been  released  earlier.  It  is  found  by  continuing  the  ex- 
pansion curve  to  the  end  of  the  diagram.  This  pressure  is  meas- 
ured from  the  line  of  perfect  vacuum,  hence  it  is  the  absolute 
terminal  pressure. 

It  is  not  my  intention  to  use  diagrams,  I  therefore  will  not 
attempt  to  describe  how  the  various  calculations  can  be  arrived 
at  by  gathering  particulars  from  diagrams.  Any  engineer  with  a 
little  experience  in  handling  indicators,  will  be  able  to  analyse 
his  own  diagram,  if  not,  I  am  quite  sure  the  editor  of  this  esteemed 
journal  will  be  only  too  glad  to  reproduce  them,  together  with  any 
questions,  in  his  paper  to  allow  other  engineers  a  chance  to 
analyse  and  discuss  them. 

The  most  important  formulae  required  is  that  to  find  the  horse 
power  generated  from  a  diagram,  and  this  is  the  only  one  I  shall 
take  the  liberty  to  deal  with.  You  first  require  to  find  from  the 
diagram  the  mean  effective  pressure  on  the  engine  piston  through- 
out the  stroke,  this  is  easiest  arrived  at  by  the  use  of  a  small  instru- 
ment called  the  planimeter,  which  with  careful  manipulation  will 
give  the  area  of  the  diagram  within  the  hundredth  part  of  an  inch. 
When  area  of  diagram  becomes  known  divide  by  length  of  dia- 
gram, the  result  will  be  the  mean  average  height  of  the  diagram; 
multiply  this  by  scale  of  spring  used  and  you  have  the  M.  E.  P. 
throughout  the  stroke.  There  are,  however,  several  methods  of 
finding  the  M.  E.  P.  without  the  aid  of  a  planimeter,  one  of  the 
most  convenient  being  as  follows  :  Draw  on  the  diagram  ten  or 
any  other  convenient  number  of  lines  at  right  angles  to  the  atmos- 
pheric line  and  at  equal  distances  apart.  Measure  the  length  of 
each  ordinate  withih  the  lines  of  the  diagram  and  divide  the  sum 
total  of  their  lengths  by  the  number  of  ordinates  used.  Multiply 
average  length  thus  found  as  before  and  you  have  the  same  result. 

To  calculate  the  h.  p.  of  an  engine,  multiply  the  mean  net  area 
of  the  pi>ton  in  square  inches,  (Diameter  squared  x.7S54  =  area 
minus  area  of  piston  rod  =  mean  net  area)  by  the  M.  E.  P.  pre- 
viously found  in  pounds  per  square  inch  acting  on  the  piston 
throughout  the  stroke  (area  piston  x  M.  E.  P.)  Multiply  this  pro- 
duct by  the  distance  through  which  the  piston  travels  in  inches 
per  minute.  (Stroke  in  inches  x-rev.  per  minute  x  2  strokes  per 
revolution),  this  will  give  you  the  number  of  inch  pounds  exerted 
by  the  engine.  Divide  this  by  1 2  to  reduce  to  foot  pounds,  and 
as  an  H.  P.  is  imderstood  to  equal  33,000  pounds  raised  i  foot  high 
in  one  minute,  by  dividing  total  foot  pounds  by  33,000  you  get 
total  h.  p.  generated  by  engine  in  accordance  with  following 
formula  : — 

Mean  net  area  of  piston  x  M.  E.  P.  xrev.  per  min.  x  2  x  stroke  in  inches     _t    -u    u 


Mr.  E.  E.  Cary,  who  has  been  engaged  in  the  manufacture  of 
incandescent  lamps  in  the  L'nited  States  for  the  past  ten  years, 
has  accepted  the  position  of  general  manager  of  the  Packard 
Electric  Co.,  Ltd.,  of  St.  Catharines,  Ont.  Mr.  Car\'  expects 
shortly  to  call  upon  and  make  the  acquaintance  of  the  many 
users  of  the  Packard  lamp  and  transformer  throughout  the 
Dominion. 


January,    iJ 
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CORRESPONDENCE 


BOILER  EXPLOSIONS  AND  THEIR  CAUSES. 

Editor  Canadian  Klfctrical  News. 

Sir, — Your  theon,-  of  the  Dclioii  hoik-r  oxplosioii  is  coinxt  aiul 
the  only  comnionsensc  one,  to  wit,  that  the  safety  valve,  even  il 
operative  and  open,  was  too  small  to  g'ive  passage  to  vapor  form- 
ing' with  such  rapidity  as  to  increase  its  pressure  from  15  lbs.  to 
100  lbs.  in  four  minutes,  and  from  50  lbs.  to  100  lbs.  in  one  minute. 
Until  Parliament  intervenes  to  have  safety  valves  made  larger, 
explosions  will  continue  to  occur  and  fatalities  to  follow. 
C   Baillairge, 

City  Eng"ineer,  Oiiebec. 


THE  C.  A.  S.  E.  AS  A  SECRET  ORDER. 

Editor  Canadian  Electrical  News. 

Sir, — I  notice  in  your  last  issue  an  editorial  the  first  three  lines  of 
which  contained  the  following:  "  It  seems  unfortunate  that  the 
Association  of  Stationary  Engineers  should  have  been  organized 
upon  the  basis  of  a  fraternal  order." 

Since  becoming  a  member  of  the  above  order  I  have  been  en- 
abled through  its  aid  to  master  numerous  problems  pertaining  to 
the  calling,  but  aiier  carefully  reading  your  article  and  trying  to 
formulate  a  plan  by  which  any  body  of  men  could  so  hold  together 
without  either  sign  or  password,   I  was  obliged  to  give  it  up. 

If  we  admit  that  some  secrecy  is  necessary,  we  must  also  ad- 
mit that  no  Association  could  be  organized  with  less  than  the  C. 
A.  S.  E.  You  say  you  do  not  object  to  such  societies  or  lodge 
room  methods,  but  the  cumbersome  machinery  of  a  secret  society 
is  unneccessary  where  there  is  nothing  to  conceal. 

Mr.  Editor,  you  must  have  got  into  the  room  where  we  keep  the 
goat,  as  he  is  the  only  cumbersome  piece  of  machinery  we  have, 
and  the  fact  that  you  have  taken  the  4th  degree  and  not  the 
first  three,  may  be  responsible  for  the  statement  you  made  that 
our  initiations  are  not  always  impressive. 

I  will  impart  to  you  some  of  the  secrets  in  the  following  state, 
ment.  Our  initiation  (including  all  the  degrees)  occupies  about 
ten  minutes.  Engineers  being  a  good  thing,  and  consequently 
scarce,  is  responsible  for  the  very  few  initiations  during  the  year, 
say  ten  at  most;  this  is  about  one  hour  and  a  half  spent  in  twelve 
months,  and  I  venture  this  remark,  Sir,  that  the  time  spent  by  you 
in  copying  and  printing  the  above  article  occupied  more  time,  is 
no  more  Icgitim.ite,  nor  beneficial  than  the  initiations,  etc.,  of  the 
C.  A.  S.  E. 

In  conclusion  I  will  say  that  as  the  paraphernalia  of  tlie  order 
consists  onh'  of  a  tin  cent  brass  plated  button,  I  will  not  mention  it. 
However,  if  it  should  prove  unsightly  to  aiij'  one  I  will  bore  holes 
in  it  and  utilize  it  instead  of  wire  n.ails  to  keep  the  bottoms  of  my 
blue  bloomers  from  sweeping  the  dusty  surface  of  my  boiler 
room. 

Toronto,  Dec.  12th,  1895.  J.  G.   Bain. 


BY  TPiE  WAY. 

Mr.  a.  W.  Conc.don,  now  engaged  in  the  engineer- 
ing- department  of  the  Canadian  General  Electric  Com- 
pany at  Toronto,  was  one  of  the  pioneers  in  the  intro- 
duction of  electricity  for  lighting  purposes  in  Japan.  In 
1889  the  Edison  Company,  of  New  York,  in  whose  em- 
ploy Mr.  Congdon  then  was,  received  an  order  from 
Japan  for  a  100  light  electric  plant.  Partly  owing  to  the 
improbability  of  being  able  to  secure  the  services  of  any 
one  competent  to  install  the  plant,  and  partly,  no  doubt, 
with  the  object  of  making  known  their  goods  in  an  en- 
tirely new  field,  the  possibilities  of  which  it  was  impos- 
sible to  judge,  the  company  decided  to  send  Mr.  Cong- 
don and  another  of  their  employees  to  Japan  with  the 
electrical  apparatus  and  the  necessary  steam  plant  to 
operate  the  same. 

This  was  the  second  electric  plant  installed  in  the 
country,  the  first  one  having  previously  been  put  in  by 
the  Brush  Company.  The  intention  was  that  Mr.  Cong- 
don and  his  companion  should  remain  about  six  months, 
or  long  enough  to  install  the  plant  and  get  it  into  proper 
working  order,  and  be  enabled  to  estimate  the  possibili- 


ties of  the  field  for  future  business.  .As  a  matter  of  fact, 
the  two  Americans  remained  in  Japan  for  a  period  of 
nearly  three  years.  After  completing  the  work  which 
they  were  specially  sent  out  to  do  they  received  an  order 
to  install  an  arc  and  incandescent  system  for  the  Em- 
peror, whose  palace  is  now  lighted  with  incandescent 
lamps,  and  the  grounds  surrounding   it  with  arc  lights. 

Mr.  Congdon  states  that,  owing  to  the  prejudice 
which  prevails  against  foreigners,  all  business  in  Japan 
has  to  be  done  through  native  companies.  Such  com- 
panies now  exist  in  Tokio  and  several  of  the  other  large 
cities,  and  it  is  estimated  that  there  are  at  present  in 
operation  throughout  the  empire  about  16,000  lights. 

Public  lighting  is  done  by  these  companies  under 
contract  with  the  municipality  and  with  private  consum- 
ers in  the  same  manner  as  in  this  country.  Much  of  the 
current  to  private  consumers  is  supplied  through  meters, 
an  additional  charge  being  paid  by  the  customer  for  the 
use  of  the  meter.  Lighting  plants  are  also  being  put  in 
to  some  extent  by  manufacturing  companies.  For  one 
cotton  mill  company  Mr.  Congdon  installed  a  500 
light  plant,  which  has  since  been  increased  to  1000 
lights. 

On  account  of  the  low  standard  of  illumination,  as 
compared  with  Europe  and  .America,  the  progress  of 
electricity  for  lighting  has  necessarily  been  slow.  The 
people  of  Japan  cannot  JDe  expected  to  jump  from  fish 
oil  to  incandescent  electric  light  at  a  bound.  A  few 
jears  ago  fish  oil  was  the  almost  universal  illuminant  in 
that  country.  Within  a  comparatively  recent  date  kero- 
sene oil  has  been  introduced,  and  is  now  being  import- 
ed in  immense  quantities.  As  the  standard  of 
illumination  rises,  the  increased  use  of  electricity  must 
necessarily  follow. 

Referring  again  to  the  prejudice  which  exists  against 
foreigners,  it  is  only  within  recent  years  that  Japan 
has  tolerated  in  any  degree  the  people  of  western 
countries.  Now,  however,  she  is  seeking  to  learn  from 
and  profit  by  the  more  progressive  western  civilization, 
and  Japanese  students  are  now  to  be  found  in  the  mili- 
tary, naval  and  sciehtific  schools  of  Europe  and 
America.  I  learn  from  Mr.  Congdon  that  in  cases 
where  it  is  obligatory  upon  the  Japanese  to  em- 
ploy a  foreigner,  their  policy  is  to  pump  all  the  infor- 
mation possible  out  of  him,  and  when  the  supply  is  ex- 
hausted, replace  him  bv  a  native  whose  services  can  be 
had  at  a  comparatively  trifling  cost.  The  average  wage 
for  unskilled  labor  is  15  cents  per  daj%  and  skilled  work- 
men, such  as  carpenters,  receive  but  50  cents.  .\  Jap, 
says  Mr.  Congdon,  can  live  comfortably  on  10  cents  a 
day.  On  account  of  the  antipathy  to  foreigners  of 
certain  classes  of  the  people,  it  is  the  rule  for  a  foreign 
judge  to  sit  with  the  native  judge  in  every  legal  case  in 
which  the  interests  of  a  foreigner  are  at  stake.  These 
foreign  judges  are  appointed  at  the  instance  of  the 
governments  of  countries  such  as  Germany,  Great 
Britain  and  the  United  States,  which  have  treaties  with 
Japan.  Japan  is  most  desirous  that  these  treaties  with 
the  European  nations,  some  of  which  are  about  to  lapse, 
should  be  renewed  ;  consequently  when  it  was  demand- 
ed of  her  that  she  should  appoint  foreign  judges  and 
pay  them  handsome  salaries,  she  consented  to  do  so 
without  a  murmur.  Notwithstanding  that  the  United 
States  are  the  largest  buyers  of  Japanese  goods,  Japan 
purchases  more  largely  from  England  and  Germany, 
always  having  in  view  no  doubt  the  renewal  ot  the 
treaties  with  these^nations. 
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CENTRAL  STATION  BOOK-KEEPING. 

Bv  Geo.  White-Kraser,  E.  E. 

The  keeping  of  an  exact  system  of  accounts  is  an 
absolute  necessity  in  any  kind  of  business,  if  it  is  to  be 
intelligently  followed  as  a  means  of  livelihood,  and  not 
as  a  mere  means  of  passing  the  time.  The  light  thrown 
on  the  working  of  a  business,  the  comprehension  of  its 
details,  in  fact  its  science,  depends,  one  might  say  prin- 
cipally, on  the  minuteness  and  accuracy  of  the  records 
kept  ;  and  without  any  records  at  all  such  a  business 
can  only  be  a  formless  chaos  drifting  about  aimlessly  - 
the  sport  of  fortune,  the  plaything  of  chance.  Business 
may  properly  be  called  a  science  ;  a  particular  business 
is  a  branch  of  science.  Science  has  been  called  the 
record  of  exact  observation,  and  it  certainly  is  true  that 
every  branch  of  knowledge  of  to-day  is  simply  based  on 
the  accumulation  of  observations  made  during  past 
ages,  and  without  observation  there  could  be  no  know- 
ledge. Observation  is  the  "book-keeping"  of  science  ; 
experience  is  merely  the  tabulations  and  deductions  of 
the  mental  book-keeping  process  gone  through  by  every 
intelligent  person,  and  it  will  be  evident  that  book-keep- 
ing of  some  kind  or  other,  whether  simple  or  complex, 
conscious  or  unconscious,  lies  at  the  root  of  all  intelli- 
gence, order,  knowledge  and  progress.  The  very  term 
"accounting"  implies  order  ;  if  there  were  no  records 
there  could  be  no  knowledge,  and  it  seems  unnecessary 
to  point  out  that  without  knowledge  progress  is  an  at- 
tractive vision,  an  unattainable  ideal. 

Electricity  is  as  much  as  any  other  a  science  in  which 
observation  is  peculiarly  rich  in  results,  and  likely  to 
greatly  benefit  the  observer.  Its  various  workings  are 
by  no  means  reduced  to  exact  knowledge  yet,  and  as  its 
practical  applications  to  the  uses  and  requirements  of 
every  day  life  are  innumerable,  it  behooves  every  person 
interested  in  electricity  as  a  business  to  keep  records, 
as  much  for  his  own  guidance  as  for  the  advancement 
of  the  science.  That  application  which  is  of  most  prac- 
tical interest  to  the  readers  of  this  journal  is,  of  course, 
to  the  requirements  of  public  and  domestic  lighting,  and 
to  the  supply  of  power,  both  for  stationary  purposes 
and  for  the  purposes  of  locomotion  ;  and  as  the  meth- 
ods of  the  generation,  transmission  and  utilization  ot 
current  tor  the  above  purposes  have  been  long  and 
scientifically  studied,  and  as  a  matter  of  fact  have  been 
reduced  to  their  lowest  terms  (i.  e.,  cost),  it  is  proposed 
to  indicate  first,  what  those  lowest  terms  are  ;  next, 
how  to  attain  to  them.  Putting  it  differently,  it  is  pro- 
posed to  show  for  how  little,  under  favorable  circum- 
stances, current  may  be  generated  and  light  or  power 
produced  ;  and  next,  what  method  of  central  station 
bookkeeping  will  most  clearly  show  how  much  it  .costs 
any  individual  station  to  produce  current,  and  therefore, 
how  much  improvement  can  be  introduced  into  the 
operations  ;  what  economies  can  be  made,  and  what 
extra  income  earned.  It  is  quite  plain  that  unless  you 
know  what  you  are  doing  now,  and  how  you  are  doing 
it,  it  is  not  possible  for  you  to  see  your  way  to  doing 
better.  And  if  you  can  do  better,  you  might  as  well  do 
it.  Whereas  if  you  are  doing  as  well  as  possible  under 
the  circumstances,  it  is  well  for  you  to  know  it  and  to 
keep  up  that  high  standard. 

The  successful  carrying  out  of  an  electric  light  and 
power  business  involves  the  proper  and  efficient  opera- 
tion of  so  many  different  classes  of  machinery  and  ap- 
paratus, the  maintenance  of  so  many  parts  subject  to 
wear  and  tear,  and  the  minimizing  of  so  many  possible 


sources  of  waste,  that  some  amount  of  careful  and 
systematic  accounting  is  absolutely  necessary,  and  the 
more  complete  and  comprehensive  the  system  of  records 
the  more  efficientl)'  will  the  whole  plant  be  kept.  This 
becomes  evident  when  it  is  remembered  that  not  even 
the  very  highest  class  of  machinery — steam  or  electric  - 
is  anything  like  perfect,  and  that  in  order  to  get  out  of 
it  all  that  it  is  capable  of  doing,  constant  care  and 
watchfulness  are  necessary.  This  imperfection  and  in- 
efficiency is  found  in  every  piece  of  apparatus  composing 
a  central  station  plant.  Of  the  coal  you  buy  by  the  car- 
load, some  will  be  wasted  by  going  to  dust ;  a  very 
large  proportion  of  the  heat  contained  in  it  will  go  up 
the  chimney  without  doing  any  good  under  the  boiler  ; 
more  will  be  radiated  from  steam  pipes  and  cylinders  ; 
some  condensation  of  steam  in  pipes  will  waste  heat  ; 
valves  may  get  out  of  adjustment  and  allow  more  steam 
to  be  used  than  is  absolutely  required  for  the  work  to 
be  done  ;  belts  will  slip  ;  shafting  will  absorb  power  ; 
the  best  dynamo  ever  made  will  only  give  back  about 
95  per  cent,  of  the  power  given  to  its  pulley  at  full  load ; 
lines,  leaks,  transformers,  lamps  and  consumers  will  all 
waste  current,  and  they  cannot  help  wasting  some  ;  but 
the  amount  thus  lost  may  easily  be  kept  within  reason- 
able limits,  if  you  only  know  who  or  what  is  wasting  too 
much,  and  in  what  particular  way.  It  does  not  seem 
to  be  properly  fecognized  by  a  large  number  of  those  in 
charge  of  the  smaller  electric  lighting  stations,  that  all 
machinery  and  apparatus  is  necessarily  more  or  less  in- 
efficient. A  transformer  on  a  pole,  that  certainly  has 
every  appearance  of  being  sound  and  strong  ;  not 
grounded  anywhere;  properly  insulated  and  mechanically 
perfect  in  every  way,  still  wastes  current.  If  you  don't 
believe  it,  take  some  transformers,  connect  up  their 
primary  circuits  to  the  i.ooo  volt  mains,  and  leave  their 
secondary  circuits  open.  You  will  say  "there's  no  load 
and  therefore  no  current  will  flow  on  the  primaries." 
Try.  Start  up  the  alternator  and  a  sufficiently  sensitive 
ammeter  on  the  primary  will  show  a  current  which  will 
be  larger  as  more  transformers  are  put  in  circuit,  and 
which  you  cannot  stop,  simply  for  the  reason  that  a 
small  leak  is  perfectly  inevitable  and  inherent  in  the  de- 
sign of  a  transformer.  This  is  an  inefficiency,  and  you 
want  to  make  it  as  small  as  possible.  You  must  also 
thoroughly  realize  that  every  machine  or  piece  of  ap- 
paratus in  your  power  house  is  more  or  less  inefficient, 
and  that  only  by  watching  can  you  make  the  effects  as 
small  as  possible.  Bookkeeping  is  necessary  not  only 
to  show  you  how  much  you  are  making  or  losing,  but 
to  show  you  where  you  are  losing  ;  where  you  are  not 
doing  so  well  as  you  might  ;  what  particular  piece  of 
apparatus  is  of  poor  qualit}-  ;  what  particular  class  of 
business  is  worth  working  up  ;  and  until  a  system  of 
records  is  kept,  not  only  of  wages,  coal,  and  gross  re- 
ceipts, but  of  wear  and  tear,  leaks,  lamp  renewals,  etc., 
no  electric  lighting  business  can  possibly  be  intelligently 
managed.  It  may  possibly  be  thought  that  the  writer 
is  very  unnecessarily  prolix  as  to  the  desirability  of  ac- 
counting, but  in  his  experience  the  great  majority  of 
smaller  central  stations  not  only  keep  hardly  any  accounts 
at  all,  but  are  not  aware  of  the  directions  in  which  im- 
provements are  possible,  nor  of  the  facts  referred  to 
above  as  to  the  inherent  imperfections  of  all  apparatus. 
It  is  therefore  thought  advisable  to  divide  the  general 
subject  into  parts,  showing  the  various  headings  under 
which  special  accounts  should  be  divided,  for  steam 
plant,  electric  plant,  lines,  lamps,  consumers,  etc.,   and 
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to  explain  the  necessity  for  the  various  heading's,  by  re- 
ference to  the  inefficiencies  and  possible  wastes  which 
they  are  designed  to  keep  track  of  and  to  check.  Hav- 
ing once  indicated  the  general  system,  then  individual 
station  managers  will  no  doubt  be  able  to  extend  it  in 
such  directions  as  seem  to  them  fit. 

First  then,  the  business  of  a  central  station  is  to  manu- 
facture electricity  and  to  sell  light  and  power.  Fuel  - 
the  raw  material — must  be  got  and  by  means  of  ap- 
propriate machinery  turned  into  electric  current.  This 
must  be  conveyed  somehow  to  the  consumers'  prernises 
and  turned  into  light,  but  between  the  coal-pile  and  the 
lamp  there  is  much  greater  complexity  than  the  above 
bald  description  might  lead  one  to  suppose.  The  most 
obvious  and  simple  accounting  will  be  to  keep  the 
amount  of  coal  bought,  and  to  set  it  against  the  money 
received  for  rental  of  lights,  and  everyone  does  this. 
This  gives  blind  results,  and  shows  whether  the  business 
is  losing  or  gaining,  but  nothing  more,  and  it  is  necessary 
to  pry  more  closely  into  intermediate  stages. 

The  first  stage  is  the  process  of  conversion  of  the 
heat  in  the  fuel  into  motion.  We  burn  fuel  to  raise 
steam  for  use  in  the  engine.  The  distinct  steps  are  (a) 
the  combustion  of  the  fuel  ;  (b)  the  communication  of 
heat  to  the  water  in  the  boiler  ;  (c)  the  carrying  of  the 
steam  from  the  boiler  to  the  engine  ;  (d)  the  utilization 
of  the  steam  by  direct  pressure,  and  by  expansion  in  the 
engine,  and  (f)  the  getting  out  of  the  steam  after  it  has 
done  its  work.  Each  step  is  important  and  should  be 
attended  to  in  order  to  get  as  much  return  as  possible, 
viz.,  to  minimize  waste  and  loss.  It  takes  a  certain 
amount  of  heat  to  raise  steam  of  a  required  pressure 
from  a  known  quantity  of  water  of  a  given  temperature. 
Therefore  there  is  a  direct  connection  between  the  amount 
of  fuel  burned  and  the  amount  of  water  evaporated. 
An  accurate  record  of  the  amount  of  fuel  burned,  and 
of  the  feed  water  used — with  the  average  temperature 
of  the  feed  water — will  therefore  give  a  very  good  idea 
as  to  whether  there  is  a  reasonable  proportion  between 
them.  In  fact  it  will  show  what  use  is  being  made  of 
the    fuel.      This   will   lead  to  an    investigation   into  the 


are     \  cry     easily     kept,     and     which     may     show     the 
way   to    very    appreciable    savings    in  the  boiler  room. 
These    are    the    temperatures    of   the  feed  water   after 
it  has  passed  through  the  heater  and  a  continuous  dia- 
gram  shewing    steam    pressure    from    start    to  finish. 
If  the  temperature  of  feed  water  can  be  raised    at   all 
without  the  direct  expenditure  of  fuel,  it  means    that    a 
proportionately  less  amount  of  fuel  will  have  to  be  burnt 
under  the  boiler.      Taking  this  temperature  both  before 
and  after  the  feed  has  been  passed  through  the  heater, 
will  show  how  much  it  has  been  raised  and  consequently 
whether    it    may    be    possible    to    raise    it     still    more. 
Continuous  record  of  steam  guage,   will  show  whether 
the  firing  has  been  such   as  to  maintain  it  regular,  or 
whether  it  has  varied  above  and  below  the  proper  point. 
Every   time   it   has   dropped  low,  the  manager  may  be 
perfectly  certain  that  it  has  been  raised  by  putting  on 
coal  and  opening  the  draft,  and  by  the  consequent  waste- 
ful escape  of  gases  up  the  chimney  before  being  con- 
sumed,  and  a  too   high  pressure  means  also  wasteful 
firing.       Boilers   are    subject    to    wear  and  tear,    their 
grates  can  be  burnt;  their  flues  stopped  up  with  soot  ; 
and    their  steaming  abilites  impaired  by  the  formation 
of  scale  and  the  deposition  of   mud.      It  is  important  to 
know  how  long  the  grates  will  go  without   requiring  to 
be   replaced;    how   long  the  boiler  may  be   run  without 
requiring  washing,  etc.,  and  records  must  be  kept  show- 
ing any  repairs  ;  when  flues  were  cleaned  ;  when   boiler 
was  scaled,  with  quality  of  scale,  and  the  amount  of  com- 
pound used,   with  its  effect  on  the  scale.      If  grates  go 
very   rapidly   it  means  either  very    poor  firing,  or  very 
poor  grates.      Want  of  cleaning  may  be  the  reason  of 
excessive  consumption  of  fuel  ;  dirt  in  the  flues  indicates 
that  the    coal  has  not    been    completely    burnt   in    the 
furnace   and    therefore   that    the  fireman   has    not    been 
properly  attending  to  his   work.      The    boiler  room  day 
book    may     therefore    take   the    form   indicated    below, 
those  stations  having    a    large    equipment    will    report 
particular  boiler  by   numbers.      It  is  usual   to   combine 
the   whole  station   report   into    one    sheet,    this  can    of 
course  easilv  be  done  : 
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causes  of  any  observed  discrepancy,  and  then  it  becomes 
a  question  whether  the  coal  is  poor  in  quality,  whether 
the  method  of  firing  is  good,  or  whether  there  be  any 
other  cause.  A  record  not  only  of  the  amoimt  of  coal 
burned,  but  of  the  ashes  left  over,  will  show  the  amount 
of  actual  combustible  material  in  the  coal,  and  these 
give  an  idea  of  the  real  money  value  of  the  fuel,  and  a 
still  further  accurate  record  of  the  chimney  tempera- 
ture and  of  the  chemical  analysis  of  the  escaping 
chimney  gases,  will  very  clearly  show  whether  available 
heat  is  going  up  the  chimney  unconsumed.  It  is  of 
course  only  the  very  large  stations  that  can  keep  these 
two  last  records. 

There    are    two    more    very    important  records    that 


The  record  of  the  steam  pressure  should  accompany 
the  above  report  and  be  filtd  with  it. 

Here  we  have  the  means  of  observing  the  whole 
working  oi  the  steam  generating  department,  which  is 
very  simple,  easy  to  keep,  easy  to  work  up,  and  likely 
to  be  of  the  greatest  value.  It  is  known  how  much 
fuel  has  been  bought  ;  how  much  has  been  consumed  ; 
how  much  refuse  there  has  been  ;  how  much  water  has 
been  turned  into  steam.  With  the  records  to  be 
described  for  engine  and  dynamos,  etc.,  there  will  thus 
be  a  complete  and  detailed  story  told  every  morning  to 
the  ntanager,  as  to  how  he  is  getting  on,  and  what 
condition  his  business  is  in. 

(To  Bb  Continued.) 
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Engineers'  Hall,  Craig  street.  President,  John  J.  Vorle,  Board  of  Trade  Building  ; 
first  Vice-President,  J.  Murphy  ;  2nd  Vice-President,  W.  Ware ;  Secretary,  B.  A. 
York  ;  Trea  urer,  Thos.  Ryan. 

ST.  LAURENT  BRANCH  NO.  2.— .Meets  every  Monday  evening  at  43  Bonse- 
cours  street,  Montieal.  R.  Drouin,  President  ;  Alfred  Lutour,  Secretary,  306  Delisle 
street,  St.  Cunegonde. 


BRAN'MON,  MAN.,  BRANCH  NO.  i.— Meets  ist  and  3rd  Friday  e.ich  month, 
in  City  Hall.     A.  R.  Crawford,  President ;  Arthur  Fleming,  Secretary. 

HAMILTON  BRANCH  NO.  2.— Meets  1st  and  3rd  Friday  each  month  in 
Macc.ibees  riall.  E.  C.  Johnston,  President;  W.  R.  Cornish,  Vice-Pres.;  Win. 
Norris,  Corresponding  Secretary,  211  Wellington  street. 

STR.^TFORD    BRANCH    NO.    3.— John    Hoy,    President;  Samuel   H.    Weir, 

BRANTFORD  BRANCH  NO.  4-— Meets  2nd  and  4th  Friday  each  month. 
F.  Lane,  President;  T.  Pilgrim,  Vice-President  ;  Joseph  Ogle,  Secretary,  Brantford 
Cordage  Co. 

LONDON  BRANCH  NO.  5.— Meets  once  a  month  in  the  Huron  and  Erie  Loan 
Savings  Co.'s  block.  Robert  Simmie,  President;  E.  Kidner,  Vice-President;  Win. 
Meaden,  Secretary  Treasurer,  533  Richmond  street. 

(JUELPH  BRANCH  NO.  6.— Meets  ist  and  3rd  Wednesday  each  month  at 
7.30  p.  m.  J.  F'ordyce,  President ;  J.  Tuck,  Vice-President ;  H.  T.  Flewelling, 
Rec.-Secretar>- :  J.  Gerry,  Fin. -Secretary  ;  Treasurer,  C.  J.  Jorden. 

OTT.WVA  BRANCH  NO.  7. -Meets  2nd  and  4th  Tuesday  each  month,  corner 
Bank  and  Sparks  streets ;  Frank  Robert,  President ;  F.  Merrill,  Secretary,  352 
Wellington  street. 

DRESDEN  BRANCH  NO.  8.-Meets  every  2nd  week  in  each  month.  Thos. 
Merrill,  Secretary. 

BERLIN  BRANCH  NO.  9.— Meets  2nd  and  4th  Saturday  each  month  at  8  p.m. 
W.  J.  Rhodes,  President ;  G.  Sleinmetz,  Secretarjs  Berlin,  Ont. 

KINGSTON  BRANCH  NO.  10.— Meets  ist  and  3rd  Tuesday  in  each  month  in 
Fraser  Halt,  King  street,  at  8  p.  m.  President,  S.  Donnelly  ;  Vice-President,  Henry 
Hopkins ;  Secretary,  J.  W.  Tandvin. 

WINNIPEG   BRANCH  NO.    11.— President,  G.  .M.  Hazlett ;  Rec. -Secretary, 


J.  Sutherland ;  F 


1  Secretary,  A.  B.  Jo 


KINCARDINE  BRANCH  NO  12.— Meets  every  Tuesday  at  8  oclock,  in  Mc- 
Kibbon's  block.  President,  Daniel  Bennett;  Vice-President,  Joseph  Llghthall; 
Secretary,  A.  Scott. 


PETERBOROUGH  BRANCH  NO.  14.— Meets  2nd  and  4th  Wednesday  in 
each  month  S.  Pctter,  President  ;  C.  Robison,  Vice-Presiilent  ;  W.  Sharp,  engineer 
steam  laundrj-,  Charlotte  street,  .Secretary-. 

BROCKVILLE  BRANCH  NO  15.— President,  W.  F.  Chapman;  Vice-Presi- 
dent, A.  Franklin  ;  Recording  Secretary,  Wm.  Robinson. 

CARLETON  PLACE  BRANCH  NO.  16.— President,  Jos.  McKay,  Vice- 
President,  Heniy  Derrer  ;  Fin. -Secretary,  X.  M.  Schofield. 


ONTARIO  ASSOCIATION  OF  STATIONARY 
ENGINEERS. 


President,  \.  .\MES, 
Vice-President.  F.  G.  MITCHELL 
Registrar,  A.  E.  EDKINS 
Treasurer,  R.  MACKIE, 
Solicitor,  J.  A.  McANDREWS, 


Brantford,  Ont. 
London,  Ont. 
139  Borden  St  ,  Toronto. 
28  Napier  St.,  Hamilton, 


TORONTO  -A.  E.  Edkins,  A.  M.  Wickens,  E.  J.  Phillips,  F.  Donaldson. 

HAMILTON— P.  Stott,  R.  Mackie,  T.  Elliott. 

BRANTFORD— A.  .\mes,  care  Patterson  &  Sons. 

OTTAWA— Thomas  Wesley. 

KINGSTON-J.  Devlin,  (Chief  Engineer  Penitentiary),  J.  Campbell. 

LONDON— F.  -Mitchell. 

NIAGARA  FALLS— W.  Phillips. 


J  895-6. 

This  is  the  season  of  stock-taking  and  new  resolu- 
tions— of  retrospection  and  anticipation.  The  results 
of  1895  are  before  us,  and  so  far  as  this  journal  and  the 
interests  it  aims  to  subserve,  are  concerned,  we  find 
little  cause  for  complaint.  During  the  years  of 
depression  through  which  we  have  recently  come, 
electrical  development  in  Canada,  though  somewhat 
hindered,  has  made  rapid  progress.  Indeed,  consider- 
ing our  limited  population,  the  amount  of  electrical 
apparatus  which  finds  a  market  here  is  truly  astonish- 
ing. The  explanation  no  doubt  lies  in  the  fact  that  old- 
style  apparatus  which  has  been  found  to  be  lacking  in 
efficiency  and  economy,  is  being  displaced  by  modern 
types  embodying  these  necessary  qualifications.  A 
large  field  is  being  found  for  incandescent  lighting 
among  the  smaller  municipalities  and  in  all  kinds  of 
manufactories.  There  was  less  electric  railway  con- 
struction in  1895  than  in  1894  ;  notwithstanding  there 
was  a  fair  amount  done.  Among  the  more  important 
enterprises  carried  out  during  the  year  was  the  con- 
version of  the  street  railway  system  of  London  to 
electricitj'  and  the  construction  by  the  Bell  Telephone 
Co.  of  a  long  distance  line  connecting  the  cities  of  Mon- 
treal and  Toronto. 

The  outlook  for  1896  appears  to  be  promising.  A 
number  of  large  undertakings,  including  the  construc- 
tion of  an  electric  street  railway  system  in  Quebec,  are 
understood  to  be  on  the  tapis.  The  present  year  will 
doubtless  also  see  several  long-distance  electric  power 
transmission  schemes  put  into  operation.      .As  upon  the 
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success  of  these  will  depend  one  of  tiie  most  important 
phases  of  electrical  development,  the  results  will  be 
looked  for  with  the  deepest  interest. 

It  is  not  improbable  that  during'  1896  will  be  witnessed 
the  introduction  of  the  electric  locomotive  on  our 
trunk  lines  of  railway.  The  C.P.  R.  Co.  are  said  to  be 
still  considering-  the  advisability  of  employing  electric 
locomotives  for  hauling  their  trains  up  the  long  and 
steep  grades  in  the  Rocky  mountains.  In  view  of  the 
successful  tests  of  the  electric  locomotive  at  the  Balti- 
more tunnel,  more  particularly  referred  to  elsewhere  in 
this  paper,  there  appears  to  be  little  room  to  doubt  that 
the  substitution  of  electric  for  steam  locomotives  on 
these  grades  would  effect  a  saving  of  time  and  money. 
At  present  the  trains  ha\e  to  be  divided  into  sections  at 
the  foot  of  the  grades,  and  two  steam  locomotives  are 
required  to  bring  each  section  to  the  summit.  A  single 
electric  locomcLive  could  bring  the  whole  train  up  the 
grade  in  less  time  than  is  now  required  for  two  loco- 
motives to  haul  up  one  section. 

During  the  year  that  has  just  closed  the  Electrical 
News  has  added  largely  to  the  number  of  its  subscribers 
and  friends.  Its  aim  has  been  and  will  be  to  keep  pace 
with  the  development  of  the  science  which  is  effecting 
such  wonderful  changes  in  this  and  other  lands.  We 
earnestly  invite  the  support  and  co-operation  of  present 
and  prospective  readers  to  make  the  Electrical  News 
increasingly  instructive  and  valuable.  The  best  service 
which  the  readers  of  a  journal  of  this  character  can 
render,  is  to  contribute  to  its  columns  their  opinions  and 
experiences;  ask  for  information  on  subjects  with  which 
they  may  wish  to  become  more  familiar;  as  opportunity 
offers  speak  a  good  word  for  the  paper  ;  read  the 
advertisements,  and  seek  acquaintance  with  the 
advertisers.  Kindly  jot  down  on  the  leaf  you  turned 
over  last  Wednesday  the  above  essentials  of  a  good  sub- 
scriber, and   may  prosperity  await  your  every  effort  in 


A  popul.\r  opinion  prevails  that  alumi- 
How  Aluminum  ...  ,  , 

is  Made  num,  now  so  extensively  used,  may  be 

commercially   manufactured    from    any 

clay  bank.     This  is  a  mistake.    Clay  is  an  aluminum  ore, 

but  contains  so  much  silicon,    which   makes    aluminum 

brittle  and  valueless,  that  it  is    necessary  to  use  an  ore 

containing    practically    no  silicon.     The  most  common 

is    that    known    as    bauxite,    found    in    Georgia.     The 

bauxite    is    treated    chemically,  and  alumina    (oxide    of 

aluminum),  is  produced.     When  this  alumina  is  treated 

electrolytically  the  oxygen  is  driven  off,  leaving  the  pure 

aluminum. 


The  smoke  nuisance  which  prevails  in 
Goalless  Cities.  our  cities  may  soon  become  a  thing  of 
the  past,  by  entirely  excluding  coal 
from  them.  .Ml  the  operations  of  heating,  illumi- 
nation, cooking,  motive  power,  etc.,  etc.  would  then  be 
carried  on  by  electricity.  When  water  power  was  avail- 
able within  reasonable  distance  the  electricity  could  be 
generated  very  economically  by  that  means,  otherwise 
steam  would  be  employed  at  a  station  or  stations  re- 
moved a  suflicient  distance  to  obviate  the  nuisance  of 
smoke,  the  current  being  reduced  by  step  down  transfor- 
mers on  the  outskirts  or  within  the  city.  The  time  may 
not  be  far  distant  when  the  coal  cart  shall  be  no  more 
seen  on  our  streets,  and  the  coal  bin  be  no  more  a 
necessitv  in  the  cellar  or  the  shed. 


Amo.\(J    the    domestic     uses     to    which 
An  Electrical  1      .    •   v       ,  . 

Dish  Washer.       electricity    has  been  applied  is  that  of 

washing  dishes,    though  in  the  case  ot 

the  electrical  dishwasher  on  exhibition  at  the  Palace  ot 

Industries  at    Paris,   using    that  force  only  for    motive 

purposes,  any  other  power  would  do  equally  well.      The 

machine  consists    of  a  trough  containing  water,  with  a 

revolving  axle  having  a  broad  screw    thread   fitted  with 

brushes.      Another  screw  carries  the  dishes  along  to  the 

end  where  they  drop    into  the    water  after  having  been 

thoroughly  rubbed  by  the   brushes.      The  washer  has  a 

capacity  of  2,000  plates  per  hour. 


The  overhead  trolley  has  alwavs  been 

Underground  .  ,  ,  .    ,     ,  ,  .     ,       ' 

Trolley.  considered  unsightly  and  it  has  proved 

itself  dangerous  in  many  instances, 
where  loss  of  life  has  been  caused  by  broken  live  wires. 
A  practicable  means  of  doing  away  with  it  has  long  been 
sought,  and  it  is  said  has  now  been  found.  New  Vork 
has  tested  it,  and  both  that  city  and  Chicago  are  about 
to  introduce  it.  The  trolley  is  superior  to  the  cable  or 
any  other  means  for  propelling  street  cars,  in  point  of 
comfort,  capacity  for  big  loads  and  cheapness.  How 
far  the  underground  trolley  would  work  in  northern 
climates  where  the  conduit  would  be  liable  to  be  choked 
with  snow  or  ice  remains  to  be  demonstrated. 


Judge  Clark  of  North  Carolina,  advo- 
Operation  of  ^       ^i_  .•  r      ,  ... 

Telegraph  Lines.     '"^'''^'^'^  '"^  operation  of  telegraph  lines  by 

the  post  oflice  as  is  done  in  England. 
He  points  out  that  in  the  United  States  (and  the  same 
is  true  of  Canada)  the  telegraph  companies  reap  large 
profits  while  the  post  office  service  is  carried  on  at  a 
loss.  If  the  two  were  united  the  government  would 
gain,  while  the  people  would  also  benefit,  because  rates 
would  be  lowered.  A  ten  cent  rate  for  ten  word  mes- 
sages could  be  adopted,  or  even  five  cents,  as  the  average 
cost  of  transmitting  a  message  is  only  about  three 
cents.  Judge  Clark  makes  out  a  strong  case  for  the 
government  owning  and  operating  the  telegraph,  and 
the  experience  of  England  points  in  the  same  direction. 


In  order  to  obtain  higher  speed  on  rai'- 
Electncity  for  ,  .    ,  "  ,  .     , 

Locomotives.        ^^^^^^    vvhich    seems    to   be  one   of  the 

chief  demands  of  modern  travel,  it  will 
be  necessary  to  employ  more  power  in  proportion  to 
weight  than  we  now  possess  in  the  steam  locomotive. 
To  accomplish  this  the  source  of  energj-  will  have  to  be 
stationary  and  the  energy  transmitted  to  the  moving 
train.  This  can  only  be  accomplished  by  electricity 
An  electric  engine  can  be  made  to  develop  almost  any 
amount  of  power  without  excess  of  weight  or  size.  A 
certain  amount  of  power  is  wasted  in  transmission,  but 
on  the  other  hand,  a  given  horse  power  may  be  de- 
veloped at  a  stationary  station  60  per  cent,  cheaper  than 
on  a  locomotive,  by  the  use  of  compound  condensing 
engines,  larger  boilers  with  greater  heating  surface, 
cheaper  coal  and  other  economical  devices  not  practi- 
cable on  a  locomotive.  The  high  speed  traction  engine 
of  the  future  will  therefore  be  driven  bv  electricitv. 


.'\  survey  has  been  made  for  a  .some- 
TeiegraVh*"        ^^''^•'*  "°^^'  ^e'^graph  Cable.      .Attempts 

by  the  Bra/illian  government  to  estab- 
lish telegraphic  communication  with  some  parts  of  the 
interior  have  failed,  because  of  the  rapidity  and  density 
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of  the  forest  growth,  and  as  the  region  is  an  important 
India  rubber,  coffee  and  sugar  producing  country,  it  is 
essential  to  have  it  brought  into  direct  telegraphic  com- 
munication with  the  commercial  centres  of  the  world. 
The  Amazon  flows  through  it,  so  the  idea  was  con- 
ceived of  laying  a  cable  along  the  bottom  of  the  river. 
The  line  will  extend  from  Para  to  Manaos,  a  distance  of 
1,365  nautical  miles,  with  sixteen  stations  on  the  way. 
The  great  importance  of  the  .Amazon  as  a  trade  route  is 
shown  by  the  fact  that  the  Faraday,  a  steamer  of  5,000 
tons  burden,  which  is  to  lay  the  cable,  will  be  able  to 
proceed  all  the  way  to  Manaos,  1,100  miles  from  the 
mouth  of  the  river.  The  cable  is  being  laid  by  the 
Amazon  Telegraph  Co.,  which  has  secured  exclusive 
privileges  from  the  Brazilian  government. 


discussions  and  correspondence  ;  but  it  cannot  be  too 
strongly  urged  upon  the  managers  of  power  plants  that 
they  should  keep  closely  in  touch  with  the  progress 
taking  place  all  along  the  line,  and  be  posted  on  what 
oilier  plants  are  doing;  what  developments  are  observed 
in  other  countries  ;  and  what  is  being  done  or  advised 
by  engineers  having  greater  facilities  for  observation 
and  experiment  than  they  themselves. 


A  TECHNICAL  journal    of   great    repute 
Central  Station      recentlv    stated    that    it    was    a    verv 

Practice. 

short     time     since     the     very     crudest 

central  station  practice  was  the  rule  on    this    side,    and 
that  the  great  advance  made  since  1891   is    largely    due 
to  the  adoption  of  European  methods  rather  than  to  any 
efforts  of  our  own.     The  storage   battery    has    received 
its    practical  applications  there  ;    polyphase  alternating 
machinery    has    been    developed    there    and    its    value 
proved,  and  at  this   moment    there    are    being    brought 
into  use  two    improvements    of   the    greatest    value    to 
central  stations.      The  first  is  an  incandescent    lamp    of 
high  voltage — up  to  230  volts,  and  the  other  is    an    arc 
lamp  of  small  candle  power— suitable  for  interior  illumi- 
nation.     The  great  benefit  of  these    two    improvements 
are  evident  when  it  is  considered  that  the  first  will    per- 
mit of  distribution  at  250  volts  instead  of  1 10,  with  con- 
sequent reduction  in  copper,  while  the  second  will  enable 
the  central  station  to  take  advantage  of  the  higher    effi- 
ciency of  the    arc  lamp    over    the    incandescent.      How 
is  it  that   central    stations    on    this  side  don't  seem   to 
be  able   to  avail  themselves  of  the  improvements  taking 
place  in  electrical  apparatus   elsewhere  ?     Why    should 
our  central  station  practice  be  open  to    the  imputation 
that  it  is  "  crude  "  and  behind  the    age?     Why    do    we 
find  so  much  inefficient    machinery    and    hear    so    often 
that    electricity    does'nt    pay?      There    must    be    some 
reason  for  such  a  departure  from  our  usual  enterprising 
spirit,  and  in  fact  several  causes  may  be  assigned.      One 
of  these  appears  to  be  the    lack    of  interest    shown    by 
managers  and  owners  in  the  operation  of  their    plants  ; 
an  apparent  apathy  and  helplessness  where  any  electrical 
problem  is  encountered,  which  causes    them    to    blindly 
follow  the  lead  of  the  great    manufacturing   companies, 
instead  of  striving  to    acquire    information    from    some 
more  independent  source,  or  ot  investigating  such  prob- 
lems  themselves.      Ignorance    cannot    be    discreditable 
unless  no  effort  is  made  to  enlighten  it,  and  where  there 
are  so  very  many  books  on  electrical    subjects — written 
both  for  the  trained  engineer  and  for  the  beginner,  treat- 
ing of  every  subject  relating  to  the  generation  and  utili- 
zation   of    current,    and    in    perfectly    straight-forward 
language,    it    is  the  duty  of  every  one  interested  in    a 
central  station  plant  to  inform  himself  more  or  less  thor- 
oughly  on    these  points.     The    technical   journals    are 
probably  the  most  valuable  means  of  spreading  informa- 
tion    keeping  track  of  any  new  methods,    any  improve- 
ments,   or    any    new    suggestions    from    this    or   other 
countries,      This  journal  itself  is  very  desirous  of  afford- 
ing all  facilities  to  subscribers  for  the  disseminating  of 
useful  information,  and  its  columns  are  always  open  to 


It   has    been   remarked    several    times 
Electrical  Methods,    recently,     in    the    American    technical 
journals,    that    although    electricity    is 
very  much  more  widely  used  for  all  industrial    purposes 
in  the  United  States  than  in  Europe,  still    the    methods 
of  its  application  in  Europe  are  very  far  ahead  of  those 
in  America,  and  the  results  very    much    more    carefully 
worked  out.      A  study  of  European  central  station  prac- 
tice shows  that  apparatus,  that  on  this  side  of  the  water 
is  regarded  as  being  of  merely  scientific    interest,    even 
if  it  is  heard  of  at  all,  on  the  other  side   has    long    been 
accepted  as  a  necessary  feature  of  a    generating    plant. 
In  Germany,  for  instance,  it  is  stated  that    80  per  cent, 
of  the  central  stations    have   auxiliary    storage    battery 
plants  that  were  installed  at  the  recommendation  of  en- 
gineers in  the  employ  of  the  central  stations  themselves. 
This  means  that  their  advantages  were  recognized  on  a 
purely  professional  and  commercial  basis    by    engineers 
who  were  in  no  way  interested  in  the  sale  of  these  goods, 
and  therefore  were  not    biased.      In    America,    on    the 
other  hand,  with  the  exception  of  some  few  of  the  larger 
and  more  progressive  companies,  the  storage  battery  is 
never  even  thought  of  in  connection  with  actual  practice; 
and  in  the  Dominion  there  is  even  less  recognition  of  its 
value.      Is  there  an  auxiliar}-  storage    battery    plant    in 
Canada  ?     Again,  the  gas  engine  has  not  even  a    place 
in  central  station  practice  on  this  side.      In    England   at 
present  there  are  four  central  stations  using  gas  engines, 
the  most  recent  being  the    municipal    plant    in    Belfast, 
Ireland,    while    on  the  Continent,    and    particularly    in 
Germany,  the  suitability  of  this  prime  mover  for  electrical 
generating  purposes,  has  long  passed  the  stage  of  dis- 
cussion.     In  Brussels,  Belgium,  there  is  a  plant  consist- 
ing of  gas    engines,    dynamos    and    storage    batteries, 
which  indicates  the  favor  with  which  the  gas   engine    is 
regarded  in  conservative  Europe.     On  our  side  it  seems 
to  be  regarded   with  suspicion,    and    has    received    but 
little  application  to  any  use.      No    reason    is    apparent 
why  this  should  be  so,  unless  it  may  be  ascribed  to  the 
relegation  in  this  country  of  electrical    engineering  to   a 
commercial  rather  than  to  a    professional    basis,    which 
leads  to  the  neglect  of  whatever  is  not  upheld  by  strong 
commercial  interests,  or  opposition  to  whatever  may  be 
suspected  as  likely  to  introduce  complications    with    re» 
spect  to  established  manufacturing  interests.     The  gas 
engine  is  no  longer  in    the    experimental    stage,    either 
from  an  engineering  or  a  commercial  standpoint,  and  it 
is  little  to  our  credit  that  this  is  not    more    fully    recog- 
nized here. 


A  GUELPH  paper  says  :  The  force  of  habit  was  beauti- 
fully illustrated  in  a  church  here.  A  street  railway  con- 
ductor was  taking  up  the  collection,  and  reaching  a 
row  of  young  men  who  were  rather  dilatory  in  making 
the  response  he  shook  the  plate  quite  sharply  in  front 
of  them  and  said,  "  Fares,  please  !"  There  was  an  aud- 
ible titter  in  that  section  of  the  sacred  edifice  that  only 
subsided  when  the  musical  voice  of  the  energetic  street 
car  man  rang  out  in  a  grand  old  hymn. 
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SPARKS. 

No.  I  C.  A.  S.  E.,  Toronto,  will  huy  a  liibrkaliiit;  oil  U'slcr  lor 
their  rooms. 

A  telephone  system  with  nearly  50  snhM.'rilH'r.s  has  Ih'oii  pul  in 
operation  at  Campbellton,  N.  B. 

John  Wall,  London,  Ont.,  has  applieil  for  :i  patent  on  .1  com' 
pound  engine  of  a  new  design. 

The  increase  of  trolley,  telegraph  and  telephotu'  wires  is  s.-iid  to 
be  rapidly  killing  off  the  shade  trees. 

It  is  probable  the  Westinghouse  Co.,  now  on  the  lookout  for  a 
suitable  site  for  their  new  works,  will  .settle  on  Toronto. 

The  people  of  Durham  have  subscribed  ihe  amount  asked  tor 
towards  the  Port  Perry  and  Kincardine  Electric  Railway. 

The  local  divisions  of  the  Brotherhood  of  Locomotive  Engineers 
at  Ottawa,  held  their  first  annual  supper  and  ball  on  Dec.  23rd. 

About  200  railway  carriages  are  now  lighted  by  electricity  in 
Sweden,  and  in  Denmark  the  same  system  is  in  use  on  the  better 
trains. 

A  vote  of  the  ratepayers  of  St.  Catharines  is  proposed  at  the 
municipal  elections  as  to  the  city  having  its  own  electric  lighting 
plant. 

"They  say  it's  electricity,"  said  Pat,  as  he  stopped  before  the 
incandescent  street  light  ;  "  but  I'll  be  hanged  if  I  see  how  it  is 
they  make  the  hairpin  burn  in  the  bottle.  " 

Mr.  H.  A.  Everett  has  disposed  of  a  large  part  of  his  stock  and 
resigned  the  vice-presidency  of  the  Toronto  Railway  Co.,  to  de- 
vote his  attention  to  his  United  States  street  railway  interests. 

Booths  are  to  be  erected  in  the  public  squares  of  Copenhagen 
containing  public  telephones,  conveniences  for  writing,  letter 
offices  and  news'  and  bootblacks'  stands,  a  regular  multum  in 
parvo. 

The  earnings  of  the  Toronto  Street  Railway  Co.  for  November 
showed  an  increase  over  those  for  November  1894,  to  the  extent 
of  $4,417.  The  earings  for  1895  will  probably  reach  a  million 
dollars. 

The  most  reliable  statistics  give  the  output  of  bicycles  for  1892 
:it  10,000  and  for  1895  at  20,000,  representing  a  cost  oi'  $30,000,- 
000,  or  fifty  cents  for  every  man,  woman  and  child  in  the  L^iited 
States.     Next  year  it  is  expected  to  reach  $50,000,000. 

The  directors  of  the  Montmorency  Electric  &  Power  Company, 
which  supplies  the  electricity  to  Quebec,  have  agreed  to  sell  their 
stock  to  Mr.  H.  J.  Beemer,  for  $150  per  share  of$ioo,  or  in  round 
figures  $600,000  cash. 

F.  \V.  Mitchell,  London,  has  sold  the  right  of  nianiifacluring 
his  feedwater  heater  and  purifier  to  the  Robb  Engineering  Co., 
of  Amherst,  N.  S.  This  heater  has  a  double  shell  and  delivers 
water  to  the  boiler  at  212"  Fr. 

The  Park  Incline  Railway  at  Montreal,  carried  270,000  passen- 
gers to  the  top  of  the  mountain  last  season,  besides  7,200  inmates 
of  charitable  institutions  and  their  attendants  free.  It  paid  a 
dividend  of  5  per  cent.     It  will  be  extended  next  year. 

A  Danish  farmer  has  successfully  applied  electricity  to  thresh- 
ing. The  power  is  more  constant  than  with  horses,  and  Ihe 
d.'inger  from  a  steam  engine  is  done  .away  with,  as  the  engine 
and  dynamo  m.iy  be  placed  at  a  distance.  In  adilillon  the  elec- 
tricity supplies  light. 

The  Supreme  Court  at  Ottawa  has  dismissed  the  ai>peal  of  the 
city  of  Vancouver.  This  upsets  the  by-law  passed  by  the  rate- 
payers in  1894,  .authorizing  a  civic  electric  lighting  plant.  The 
council  has  now  passed  a  by-law  providing  for  the  lighting  of  ilic 
city  by  the  Western  Electric  Co. 

The  Peterboro  Carbon  and  Porcelain  Co.'s  works,  established 
five  years  ago,  have  not  been  a  paying  concern.  The  capital  of 
$60,000  is  wiped  out,  and  there  are  additional  li.ibilities  of  $34,- 
000,  with  assets  of  about  $300  balance  from  Stale  of  buildings 
over  the  morlg.ige,  and  $600  open  .accounts  on  stock  not  p.iid  up, 
only  part  of  which  is  good.  The  princip.il  creditors  are  J.  R. 
Stratton,  M.  P.  P.  and  A.  L.  D.avis,  to  the  amount  of  .$29,000. 
The  business  is  to  be  wound  up  at  once. 

A  new  "duplex  compensating  telephone  transmitter  "  h.is  been 
brought  into  use,  adapted  for  short  as  well  ;is  for  long  ilisl.incc 
work.  There  are  two  sensitive  plates  of  mic.i,  c.ich  perlor.ited 
with  a  carbon-pencil  electrode.  The  first  has  ;i  niunber  of  perfor- 
ations, through  which,  in  the  case  of  a  loud  tone,  some  of  the 
.sound  waves  pass,  striking  on  the  second  plate.  The  electrodes 
are  kept  in  cont.act  by  gravity,  and  are  therefore  in  const.uit  ad- 
justment. 


The  Canadi.in  Pacific  Telegraph  Company  is  engaged  in  run- 
Tiing  a  heavy  copper  wire  from  Canso,  N.  S.,  to  Boston,  for 
cable  business. 

It  is  stated  that  the  reason  acetylene  gas,  the  wonderful  new 
and  cheap  lllumlnanl,  is  still  an  unknown  quantity,  so  far  as  the 
general  consumer  is  concerned,  is  because  it  has  been  cornered  by 
the  leading  gas  companies  in  the  various  countries  of  the  world. 
It  will,  however,  soon  be  on  the  market. 

Electricity  has  been  applied  to  a  novel  use  in  England,  n.imely, 
the  suppression  of  riot.  In  Lancashire  a  strike  took  place  at  a 
mill,  and  the  proprietor  promptly  put  on  new  hands,  while  to  pre- 
vent the  strikers  from  doing  any  mischief  a  powerful  search  light 
was  kept  fixed  on  the  buildings.  It  was  found  so  effective  that  a 
number  of  temporary  police  were  dispensed  with. 

Chas.  E.  Muir,  of  St.  Thomas,  is  building  a  .ste.am  horseless 
carriage  of  his  own  design,  weighing  but  100  lbs.  The  hind 
wheel  is  driven  by  a  ch.ain  off  ;i  sprocket  wheel  driven  bv  a  20  H. 
P.  high  speed  engine.  .\  condenser  is  used,  being  pl.aced  under 
Ihe  seat  of  the  carriage.  It  is  built  to  carry  two  persons,  and 
will  be  in  running  order  in  the  spring. 

Considerable  speculation  is  being  indulged  in  over  the  stock  of 
tlie  Hamilton,  Grimsby  and  Beamsville  Electric  Railway,  and  $100 
ishares  have  gone  up  to  $1 15  and  $118.  A  change  in  the  director- 
ate is  spoken  of.  The  Beamsville  people  are  not  satisfied  because 
the  road  has  not  been  extended  as  promised,  and  it  is  said  St. 
Catherines  will  perhaps  build  a  line  to  that  place. 

Dr.  Herz,  the  French  savant,  has  invented  a  method  by  which 
he  claims  he  can  transmit  upwards  of  100,000  words  per  minute 
over  long  submarine  cables,  instead  of  20,  which  is  the  present  rate 
of  speed.  It  w'ill  render  submarine  telephony  possible.  Till  a 
patent  is  secured  Dr.  Herz  declines  to  give  details.  A  50  word 
message  can,  if  Ihe  claim  is  good,  be  sent  across  the  Atlantic  for 
5  cents,  the  rate  of  postage  on  a  letter. 

The  Northern  Electric  and  Manufacturing  Co.,  Limited,  h.as 
been  incorporated  with  a  capital  of  $50,000,  to  own  and  operate 
telegraph,  telephone,  electric  light  and  street  cable  lines  and  to 
deal  in  electrical  supplies.  The  incorporators  are  :  Chas.  F. 
Sise,  president  of  the  Bell  Telephone  Company  ;  Robert  McKay, 
merchant;  Hugh  Paton,  m.anager  of  Ihe  Shedden  Company  ;  Hon. 
J.  R.  Thibaudeau,  senator;  Robert  Archer,  gentleman;  Lewis  B. 
McFarlane,  manager,  all  of  the  city  of  Montreal. 

The  possibility  of  utilizing  the  many  valuable  water  powers 
found  throughout  the  Dominion,  through  the  development  of  long 
disl.mce  transmission  .apparatus,  seems  to  be  receiving  a  very 
hearty  recognition  at  the  hands  of  the  manufacturing  conununitv, 
who  are  only  too  .anxious  to  seize  any  legimale  means  reducing 
cost  of  production.  Mr.  White-Fraser,  of  Toronto,  who  was 
consulting  engineer  to  Mr.  Pearson  in  the  matter  of  the  Trenton- 
Belleville  transmission  enlerprize,  an  interesting  description  of 
which  is  given  in  our  last  issue,  informs  us  that  he  now  has  under 
consideration  the  engineering  details  of  several  similar  schemes, 
one  of  which  involves  the  utilization  for  factory  purposes  of  .about 
1,000  H.  P.,  and  anotiier  of  a  much  Larger  .amount.  It  will  be  ex- 
tremely interesting  to  watch  the  development  of  this  branch  of 
electrical  enterprise,  which,  almost  more  th.an  any  other,  dem.ands 
the  exerci.se  of  the  highest  electrical  knowledge  and  skill,  .and 
which  can  be  productive  of  so  great  advantage  to  manufacturing 
enlerprizes. 

Jno.  Campbell,  of  the  Erie  mills,  St.  Thomas,  Ont.,  has  placed 
three  Jones  underfeeder  mechanical  stoker  .and  smokeless  furnaces 
uTider  the  three  boilers  in  his  mill.  They  .are  m.anufactured  by  Ihe 
jogada  Furnace  Co.,  of  Clevelard,  Ohio,  and  are  the  only  ones 
in  use  in  Canada.  Mr.  Campbell  claims  that  they  .are  a  money 
saving  device.  The  stoker  is  ,a  co.al  box  of  sm.all  size  set  in  from 
of  a  cylinder.  By  throwing  a  lever,  steam  is  emitted  into  Ihe 
cylinder,  at  Ihe  same  time  opening  the  coal  box,  which  lets  Ihe 
coal  drop  down  in  front  of  a  rod  worked  by  the  piston.  The  rod 
.ids  as  a  scraper,  having  two  iron  blocks  on  it.  As  the  lever  is 
thrown  back  .again,  the  coal  box  closes  and  the  scraper  goes 
ahead,  working  in  a  groove,  shoving  the  coal  ahead  of  it  in  this 
groove,  keeping  it  inulernc.ith  the  fire.  .Vs  Ihe  coal  burns,  Ihe 
g;ises  go  up  through  Ihe  hot  coke  on  top,  which  burns  the  ga.ses 
out  of  it.  The  fire  is  regulated  by  a  blast  blown  into  Ihe  furnace 
.ibovc  the  fire  by  a  blower.  The  draught  doors  are  alw.ays  kepi 
shut.  The  fireman  has  very  little  to  do,  just  filling  up  Ihe  coal 
box  al  intervals,  and  throwing  Ihe  lever  10  feed  the  fire,  thus 
iloing  aw.ay  with  the  hoi  job  that  firing  generally  is.  Sofi  and 
h;ird  coal  screenings  mixed  are  used,  .md  Ihe  stoker  h.as  almost 
paid  for  itself  in  the  last  two  months. 
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ACETYLENE  GAS. 

Mr.  G.  Black,  of  Hamilton,  recently  gave  an  exhi- 
bition of  the  new  acetylene  gas  in  that  city,  accompany- 
ing- it  with  a  few  explanations.  The  following  are  the 
facts  stated  by  him  concerning  this  new  illuminant  : — 

Acetylene  gas  is  obtained  from  calcium  carbide  by 
the  addition  of  water.  This  carbide,  which  readily  de- 
composes water,  is  a  combination  of  lime  and  carbon 
in  the  form  of  coal,  coke  or  charcoal,  fused  together  in 
an  electric  furnace. 

Acetylene  gas  is  not  a  new  substance,  but  was  one  of 
the  rare  laboratory  products,  until  Mr.  T.  L.  Willson, 
formerly  of  this  city,  accidentally  discovered  how  to 
produce  calcium  carbide  cheaply  in  large  quantities. 
He  was  experimenting  at  his  aluminum  factory  in 
North  Carolma  in  1888  with  different  forms  of  carbide, 
when  he  pioduced  this  substance,  and  not  being  what 
he  was  looking  for  he  dropped  it  into  a  pail  of  water 
standing  near,  when  gas  of  a  most  peculiar  odor  was 
evolved.  A  lighted  match  completed  the  experiment, 
and  led  Willson  to  follow  up  his  discovery,  with  golden 
results. 

Acetylene  gas  (C'  H=)  contains  92.3  parts  of  carbon 
and  7.7  of  hydrogen  in  100  parts. 

Calcium  carbide  (Ca  C')  has  a  specific  gravity  of  2.62 
and  contains  62.5  parts  of  calcium  and  37.5  of  carbon 
in  100.  It  requires  87'^  lbs.  of  lime  and  5614  lbs.  of 
carbon  to  produce  100  lbs.  calcium  carbide.  The  resi- 
due, 4334  lbs.,  is  carbon  monoxide.  This  latter  con- 
tains 1834  lbs.  of  carbon  and  25  lbs.  of  oxygen. 

100  lbs.  calcium  carbide,  with  ^6}4  lbs.  of  water  will 
produce  1 15.62  lbs.  of  slacked  lime  and  40.62  lbs.  acety- 
lene. 

Calcium  carbide  is  not  inflammable,  and  may  be  ex- 
posed to  the  temperature  of  a  blast  furnace  without 
melting  ;  but  when  placed  in  water  each  pound  will 
generate  over  i,}4  (5-892)  cubic  feet  of  gas. 

The  gas  may  be  liquified  by  suitable  pressure,  and 
solidified  by  a  pressure  of  600  lbs.  to  the  square  inch. 
Carbonic  acid  gas  requires  900  lbs.   pressure  to  solidify. 

Each  pound  of  the  liquid  at  64°  produces  14^4  cubic 
feet  of  gas,  or  a  volume  400  times  larger  than  the 
liquid.  This  gas  gives  about  50  candle  power  per  foot, 
or  about  12}4   times    as    much    light    as   ordinary  gas. 

At  Mr.  Willson's  factory  in  North  Carolina  he  states 
that  the  carbide  can  be  manufactured  to  cost  about  $20 
per  ton,  but  as  his  power  is  limited  and  his  limestone  and 
coal  have  to  be  brought  from  a  distance,  he  states  that 
bv  manufacturing  where  he  can  get  a  large  amount  of 
cheap  water  power,  as  well  as  limestone,  and  the  car- 
bon not  too  expensive,  the  carbide  could  be  made 
cheaper. 

A  ton  of  calcium  carbide  produces  10,000  feet  of  gas, 
equal  to  125,000  feet  of  ordinary  gas. 

This  gas  is  easily  detected  by  its  strong  garlic  odor  ; 
it  .gives  more  light,  throws  out  less  heat,  consumes  less 
oxygen,  and  can  be  produced  cheaply.  It  may  be  stored 
as  carbide,  or  as  a  solid,  or  as  a  liquid,  or  as  a  gas.  It 
may  be  used  by  itself,  or  mixed  with  ordinary  gas  as  an 
enricher. 

Calcium  carbide  is  now  manufactured  at  the  General 
Electric  Co.'s  works  at  Peterboro. 


SOME  WESTERN  ONTARIO  LIGHTING 
PLANTS. 

LONDON    ELECTRIC    CO. 

The  power  house  of  the  above  compan)',  of  which 
we  give  an  illustration  herewith,  is  one  of  the  room- 
iest, neatest  and  best  kept  in  western  Ontario.  The 
plant  is  situated  on  York  street,  near  the  corner  of 
Thames  street.  The  G.  T.  R.  passes  behind  it  on  an 
elevated  ridge  of  land,  giving  the  power  house  facilities 
for  unloKding  their  coal.  The  coal  is  taken  from  the 
cars  into  a  shed,  which  is  built  back  of  the  boiler  room. 
The  building  is  268  feet  long  by  64  feet  wide,  and  is  of 
white  brick.  Its  tall  chimney  behind  rises  to  a  height 
of  125  feet.  It  is  12  x  12  at  the  base  and  16"  diameter 
at  the  top  of  the  flue. 

The  interior  is  divided  into  two  rooms,  being  126'x 
60',  with  a  basement  underneath,  and  the  boiler  room, 
three  feet  below  the  level  of  the  engine  room,  is  38  x  60. 
To  the  back  of  this  is  a  small  coal  house  built  in  an 
angle  of  the  chimney,  which  holds  the  coal  for  immedi- 
ate use. 

The  engine  room,  which  is  large  and  roomy,  is  well 
lighted  by  18  windows  and  a  glass  cupola.  Power  is 
supplied  by  five  engines,  two  Wheelocks  and  three 
Leonard  Ball.  As  one  glances  around  they  will  see 
shining  machinery  and  clean  floors,   busy  engineers  and 


The  proposal  to  use  traction  enj^ines  in  the  Cariboo  mining' 
district  in  British  Columbia  is  meeting  with  much  opposition.  It 
is  allejjed  thai  they  will  frijfhten  horses  and  lead  to  serious  acci- 
dents, and  that  while  freights  will  be  reduced  at  first,  the  uUiin.ite 
result  will  be  a  monopoly  in  freighting. 


Power  IIoisk  oh  the  London  Electric  Comp.\nv. 

everything  in  the  best  of  shape.  Two  large  tandem 
condensing  Wheelock  engines,  one  of  150  H.  P.,  the 
other  of  175  H.  P.,  are  running  a  4  in.  line  of  shafting 
extending  75  feet  down  the  side.  Off  this  line  of  shaft- 
ing are  run  1 1  arc  machines,  a  railway  generator  and  a 
small  dynamo.  The  arc  machines  are  of  three  different 
makes,  viz:  Five  Royals,  (4  being  of  40  lights  and  one 
of  35  lights);  three  Wood  arc  system  of  60  lights  each  ; 
and  four  Ball  pattern,  (2  being  35  lights,  one  40  and 
one  25  lights.)  The  railway  generator  is  100  K.  W. 
made  by  the  Canadian  General  Electric  Co. ,  and  the  small 
motor  is  i.'so  oftheir  manufacture.  Taking  up  the  fur- 
ther end  of  the  building  are  three  Leonard  Ball  engines, 
two  cross  compound  condensing  150  H.  P.  each,  and 
one  simple  of  100  H.  P.  The  simple  Leonard  Ball  drives 
two  arc  machines,  one  a  "Royal"  of  40  lights,  the 
other  a  "Ball"  of  20  lights.  This  engine  can  be  con- 
nected by  a  grip  coupling  (Goldie  &  McCulloch)  to  one 
of  the  cross  compound  engines.  One  of  the  cross  com- 
pound engines  drives  two  2,000  light  C.  G.  E.  alternators 
with  exciters.  The  other  cross  compound  engine  drives 
a  I  GO    K.  W.,   500  volts    railway  motor    C.  G.  E.,  two 


January,  if 


CANflDlRN     EbECTRlGflL     NEWS 


65  K.  W.  250  volts  each.  Motors  C.  G.  E.  and  alter- 
nator C.  G.  E.  The  railway  generator  will  soon  be 
taken  out  when  the  Street  Railway  Co.  get  their  power 
house  in  working  order,  and  a  new  2,000  light  alterna- 
tor will  be  installed  where  the  motor  now  stands. 

All  these  machines  are  regulated  by  five  switch  boards. 
A  skeleton  switch  board  contains  C.  G.  E.  equipment 
for  the  alternators.  A  slate  switch  board  for  the  motors 
has  also  a  C.  G.  E.  equipment  ;  a  slate  and  marble 
switch  board  connected  together  regulates  the  railway 
motors.  A  12  circuit  slate  plug  switch  board  regulates 
the  arc  machines.  This  switch  board  is  of  the  latest 
design  and  is  set  in  a  frame  of  bevelled  plate  glass 
mirrors,  and  is  the  handsomest  in  Canada.  Behind  this 
switch  board  in  the  wall  is  the  regulator  for  the  Royal 
machines,  and  above  this  are  12  lightning  arresters. 
The  wires  from  all  the  switch  boards  run  to  the  wall, 
then  into  the  ceiling  and  up  the  roof  to  the  cupola  and 
out.  .All  the  necessarv  equipments  used  in  modern  elec- 
tric plants  are  there,  such  as  telephonic  alarm,  high  or 
low  water  alarm,  boiler  tube  expansion  whistles,  guages, 
etc.,  etc.  One  of  the  noticeable  features  is  the  record- 
ing steam  pressure  guage,  which  indicates  the  pressure 
at  any  hour  or  minute  of  the  day. 

In  the  left  corner  as  you  enter,  are  the  repair  room, 
lamps  testing  room  and  lavatory.  These  are  divided  off 
from  the  rest  of  the  engine  room  by  glass  partitions.  In 
the  repair  room  is  a  small  motor  running  a  small  lathe 
and  other  machinery. 

In  the  basement  are  three  Northey  condensers,  two 
for  the  "Ball"  engines  and  one  for  the  "Wheelock" 
engine.  There  are  two  filterers,  and  they  save  about 
25%  of  oil.  There  are  two  exhaust  steam 
heaters,  Wainwright  make.  The  water  leaves  the  con- 
densers at  110°  Fr.,  goes  into  a  hot  well,  from  there  to 
exhaust  steam  heaters,  and  leaves  them  at  a  180°  Fr. 
It  then  enters  the  live  steam  purifier  in  the  boiler  room, 
and  then  by  gravitation  from  the  purifier  to  the  boilers 
at  a  degree  of  from  310°  to  320°  Fr. 

The  boiler  room  is  38' x  60',  containing  5  "Monarch" 
boilers  of  150  h.  p.  each,  fired  with  mixed  hard  and 
soft  coal  screenings.  Two  stokers  are  on  during  the 
day  and  two  at  night  ;  one  is  always  on  hand  in  case  of 
emergency.  A  Northey  pump  pumps  the  water  to  the 
condensers  in  the  basement.  An  8  in.  main  conveys 
the  steam  to  the  engines.  The  floor  is  of  cement,  and 
as  in  the  engine  room  everything  is  neat  and  tidy. 

About  300  arc  lights  and  6,000  incandescent  lights 
are  in  use  in  the  city,  and  44  motors  are  supplied  with 
power.  The  motors  run  from  l^  H.  P.  to  30  h.  p. 
The  Pidison  three-wire  motor  system  is  used  and  has 
given  the  best  of  satisfaction. 

The  company,  which  has  operated  the  plant  for  about 
15  months,  is  composed  of  the  following  well-known 
gentlemen  : 

Pres.,  W.  D.  Matthews;  Vice-Pres.,  H.  P.  Dwight  ; 
Directors  :  W.  R.  Brock,  Geo.  A.  Cox  and  Hugh 
Ryan.  Mr.  Fred.  Nicholls  is  the  Secretary;  \.  O.  Hunt 
is  Superintendent,  with  36  men  under  him. 


WHY  ELECTRIC  LIGHT  MEN  SHOULD  BE  MEMBERS 
OF  THE  CANADIAN  ELECTRICAL  ASSOCL\TION. 
The  follow  ing  letter  addressed  b_\  the  manager  of  an 
electric  lighting  company  in  an  eastern  Ontario  town, 
to  the  manager  of  a  company  in  a  western  Ontario  town, 
has  been  forwarded  to  the  Electrical  News  with  the 
suggestion  that  we  should  point  out  to  the  author  and 
electric  lighting  companies  in  general  the  advantage  of 
connecting  themselves  with  the  Canadian  Electrical 
Association. 

"  This  company  owns  llu'  plant  of'  llio  two  lormiT  electric  liffht 
companies  here  ai\d  iho  lown  is  .iskinij  ns  lo  suhmit  to  certain 
conditions  and  rej^ulat ions  for  the  privileije  of  placinj;  wins  ,mhI 
poles  upon  the  streets.  Ifyouliavea  written  agreement  with 
your  town,  we  would  be  much  oblijjed  for  a  copy. 

We  would  be  ob!i)»'ed  for  the  following;  inform.alion  : — Have  you 
the  sole  and  exclusive  rijfht  to  the  franchise  ?  Do  you  pay  taxes 
on  your  wires  and  poles,  or  are  you  compelled  lo  p.iy  for  the  use 
of  the  streets  as  an  equivalent  for  taxes?  .Are  you  obliged  lo 
keep  your  poles  painted  ?  I'nder  whose  direction,  if  under  any 
other  than  your  own,  are  the  poles  placed  ?     Do  you  require  per- 


mission to  put  up  new  poles  from  time  to  lime  ?  .Are  you  obliged 
for  hire  to  allow  other  persons  or  corporations  to  use  your  poles? 
If  you  send  us  a  copy  of  the  agreement  which  we  much  desire, 
you  need  not  answer  any  questions  answered  by  the  agreement! 
What  system  of  arc  lighting  have  you  ?  What 'system  of  incan- 
descent ?  What  is  the  capacity  of  your  are  lights?  What  prices 
do  you  receive  for  street  lights,  (a)  to  midnight,  (b)  all  night  ? 
Would  you  please  send  us  schedule  of  rates  for  incandescent 
lighting?  Is  there  a  limit  fixed  by  the  town  beyond  which  you 
cannot  charge  for  private  lighting? 

We  ourselves  feel  the  need  of  an  electric  lighting  association 
for  mutual  help  and  uniformity  in  all  matters  particularly  in  deal- 
ing w^ith  muniuipal  corporations,  and  in  the  absence  of  such 
.Association  we  apply  to  you  for  the  above  information  so  that  we 
may  see  what  other  towns  and  companies  are  doing,  and  we 
would  be  pleased  to  reciprocate  at  anv  time?" 

The  above  letter  emphasizes  the  necessity  for  an  or- 
ganization of  owners  and  managers  of  electric  lighting 
coinpanies  doing  business  throughout  Canada.  It  is 
not  the  first  document  of  the  kind  that  has  come  under 
our  notice.  Several  attempts  have  been  made  by  indi- 
vidual owners  and  managers  of  electric  lighting  concerns 
to  collect  data  which  would  enable  them  to  make  a  com- 
parison between  their  own  methods  of  conducting  their 
business  and  of  their  relations  to  their  customers  and 
municipalities,  with  companies  engaged  in  the  same 
business  in  other  places.  These  individual  efl'orts  have 
not  met  with  any  degree  of  success,  and  each  company 
continues  to  carry  on  its  business  in  ignorance  of  the 
conditions  under  which  other  companies  are  operatin"-. 
The  municipalities  have  taken  advantage  of  this  state  of 
things  to  force  down  the  price  of  electric  lighting,  and 
in  fact  to  almost  dictate  their  own  terms  to  the  com- 
panies. It  is  quite  time  that  some  united  action  should 
be  taken  by  electric  lighting  companies  to  protect  their 
own  interests,  and  to  place  themselves  in  a  position  to 
realize  a  fair  profit  on  their  investments. 

The  Canadian  Electrical  .Association  was  formed 
principally  with  the  object  of  bringing  together  those 
engaged  in  the  various  electrical  industries,  and  of  af- 
fording opportunity  for  consideration  of  whatever  mat- 
ters might  affect  the  conduct  of  the  business.  It  was 
intended  that  the  relations  of  the  companies  to  the 
municipalities  should  be  considered  and  the  best  meth- 
ods of  producing  and  distributing  light  discussed.  .A 
Legislation  Committee  was  appointed  for  the  special 
purpose  of  watching,  on  behalf  of  members  of  the  .Asso- 
ciation, any  legislation  which  might  be  introduced  either 
in  the  Local  Legislatures  or  the  Dominion  Parliament 
affecting  the  interests  of  electrical  companies.  This  com- 
mittee has  already-  done  valuable  work,  especially  on 
behalf  of  electric  lighting  companies.  It  is  a  matter  of 
surprise  that  a  greater  number  of  these  companies  have 
not  united  themselves  with  the  .Association,  and  assisted 
in  the  work  of  looking  after  their  own  interests.  If  the 
majority  of  electric  lighting  companies  were  connected 
with  the  .Association,  it  would  be  quite  an  easy  matter 
for  the  .Association  to  secure  a  valuable  fund  ol  infor- 
mation relating  to  the  conditions  under  which  the  busi- 
ness is  being  carried  on  throughout  the  Dominion,  and 
this  information  could  be  placed  at  the  private  disposal 
ot  each  company  having  inembership  in  the  organiza- 
tion. We  have  no  hesitation  in  saying  that  the  .Asso- 
ciation has  not  received  the  support  to  which  it  is  en- 
titled from  the  electric  lighting  companies,  and  the  letter 
which  we  publish  above  shows  that  the  Association  is 
not  the  only  loser  in  consequence.  We  trust  that  dur- 
ing the  coming  year  the  electric  lighting  companies  will 
see  it  to  be  to  their  interest,  as  well  as  to  the  interest  ot 
the  electrical  industries  in  g-eneral,  to  connect  them- 
selves with  the  .Association,  and  give  their  support  to 
the  valuable  work  which  the  organization  has  already 
done  and  aims  lo  do  in  the  future. 


The  Penetanguishene  and  Midland  Street  Railway, 
Light  and  Power  Co.  held  its   annual  meeting  recentlv. 

London  branch  No.  5,  C.  A.  S.  E.,  recently  elected 
ollicers  for  the  ensuing  year  as  follows  :  president, 
Robert  Simmie  ;  vice-president,  E.  Kidner  ;  secrotarv, 
W.  Meaden  ;  treasurer,  F.  G.  Mitchell  ;  doorkeeper, 
Wm.  T.  .Modeland  ;  conductor,  W.  Cni\mer.  The 
association  meets  in  the  Huron  and  Erie  Loan  &  Savings 
Co.'s  block. 
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THE  WINNIPEG  ELECTRIC  STREET  RAILWAY 
COMPANY. 

We  referred  briefly  in  a  recent  issue  to  the  successful  stai'tini^ 
up  in  the  power  house  of  the  Winnipejj  Electric  Railway  Company 
of  the  third  large  direct  connected  generator  so  far  installed  in 
Canada.  This  notable  example  of  the  progressive  spirit  of  the 
company  and  of  their  determination  to  keep  abreast  of  the  times 
was  made  the  occasion  of  a  very  pleasant  recognition  of  their  en- 
teqirise  on  the  part  of  the  civic  dignitaries  and  of  the  local  press. 
We  are  pleased  at  this  opportune  moment  to  be  in  a  position  to 
place  before  our  readers  a  more  detailed  description  of  this  in- 
stallation and  of  the  company's  system  in  general. 

The  Winnipeg  Electric  Street  Railway  Company  was  organized 
in  1891  with  a  capital  stock  of  $300,000,  to  construct  and  operate 
an  electric  street  railwa\'  system  under  the  franchise  offered  by 
the  city  of  Winnipeg,  the  personnel  of  the  company  being  prac- 
tically identical  with  that  of  the  street  railway  syndicate  by  which 
the  franchises  in  Toronto,  Montreal,  St.  John  and  elsewhere  have 
been  exploited.     On  the  directorate  are  included  such  well  known 


protect  their  interests  by  the  more  active  and  direct  method  of 
paralleling  one  another's  lines  and  of  cutting  down  rates. 

However,  the  decision  of  the  Privy  Council  in  the  city's  favor 
opened  the  w-ay  for  the  absorption  of  the  horse-car  system  by  the 
Electric  Street  Railway  Company,  and  gave  back  to  the  citizens 
of  Winnipeg  at  least  a  partial  possession  of  their  streets,  which 
was  welcomed  even  at  the  price  of  an  increase  of  the  fare  to  a 
more  reason.able  basis.  Since  that  period  the  attention  of  .Mr. 
Campbell,  the  energetic  manager  of  the  company,  has  been  de- 
voted to  affecting  such  improvements  in  the  physical  condition 
and  operation  of  the  road  as  would  render  their  service  at  least 
equal  to  that  given  in  any  city  of  similar  size  on  the  continent. 
The  policy  of  the  company  in  this  respect  is  based  on  the  convic- 
tion that  their  equipment  and  ser\ice,  while  admittedly  in  excess 
of  the  present  requirements  of  the  city,  will  be  found  in  the  near 
future  no  more  than  sufficient  to  meet  its  certain  and  rapid  develop- 
ment and  increase  in  population. 

.\  description  of  the  plant  and  equipment  of  the  company  em- 
bodies man\'  features  of  interest.      The  power  house  is  a  substantial 
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names  in  Canadian  railw'ay  and  financial  circles  as  Sir  Wm.  \'an 
Home,  James  Ross,  Wm.  McKenzie,  R.  B.  Angus  and  T.  G. 
Shaughnessy.  Mr.  G.  H.  Campbell,  of  Winnipeg,  who  had  been 
largelv  instrumental  in  forming  the  company,  was  appointed 
manager,  and  at  once  set  to  work  ou  the  construction  and  equip- 
ment of  the  road. 

The  company's  operations  at  the  outset  were  to  a  certain  ex- 
tent hampered  by  the  fact  that  their  franchise,  while  in  other  re- 
spects sufficiently  favorable,  did  not  give  them  exclusive  posses- 
sion of  the  streets  of  the  city,  which  had  for  some  y-ears  been  oc- 
cupied by  the  Winnipeg  Street  Railway  Co.,  operating  a  horse 
car  system.  This  company,  of  which  Mr.  Jas.  Austin,  of  Tor- 
onto, was  the  principal  stockholder,  had  relied  on  the  assumed 
exclusive  tiature  of  their  franchise  in  refusing  to  accede  to  the 
terms  of  the  agreement  under  which  the  city  was  willing  to  allow 
them  the  privilege  of  converting  into  an  electric  system.  Under 
these  circumstances  the  granting  of  a  franchise  to  the  new  Elec- 
tric Street  Railway  Company  was  the  signal  for  a  bitter  and  pro- 
tracted legal  contest,  which  ended  finally  in  a  decision  of  the 
Privy  Council  adverse  to  the  Winnipeg  Street  Railway  Company's 
contention  of  an  exclusive  right  under  their  charter,  and  fully  ad- 
mitting the  validity  of  the  city's  action  in  granting  to  the  new 
company  the  franchise  for  an  electric  system.  Naturally  enough 
pending  the  final  settlement  in  the  courts  of  their  status  from  a 
legal  point  of  view,  the  companies  were  not  idle  in  their  efforts  to 


brick  building  on  the  bank  of  the  Assiniboine  river,  from  which 
an  ample  supply  of  water  for  condensing  is  at  all  times  readilv  ob- 
tainable. 

THE    BOILER    ROO.M. 

The  boiler  room  is  a  brick  building,  82  ■  42  wide,  with  an  iron 
roof  18  feet  from  the  floor.  The  floor  is  five  feet  below  the  engine 
room  floor.  In  the  boiler  room  are  four  boilers  17  feet  4  inches 
long,  by  72  inches  diameter,  which  take  up  just  one  half  of  the 
space  enclosed,  so  that  when  occasion  demands  it  the  plant  can 
be  duplicated,  without  increasing  the  size  of  the  building.  These 
boilers  were  built  by  the  Bertram  Co.,  of  Toronto,  and  are  used 
at  a  working  pressure  of  130  lbs. 

The  draft  for  the  boilers  is  given  by  an  octagonal  stock  150  feet 
high  by  6  feet  inside  diameter.  In  this  chimney  are  167,000  hard 
white  brick  and  8000  fire  brick,  which  rest  on  a  base  of  concrete 
26  feet  square  by  10  feet  deep,  and  this  again  rests  on  two 
hundred  25  foot  piles. 

One  of  the  features  of  the  boiler  room  is  .an  electric  damper 
regulator,  by  means  of  which  the  steam  pressure  is  kept  within 
2%.  The  Holly  system  is  connected  to  the  steam  piping,  for  re- 
turning by  gravity  to  the  boilers  the  condensed  steam  in  the  pipes. 
ENGINE   AND   OENER.\TOR  ROO.M. 

The  engine  room  is  a  brick  building,  with  stone  foundation  82 
■  56.  On  the  left  hand  side  of  the  main  entrance  are  the  30  horse 
po\ver  high  speed  engine   and  30   k.  w.    Edison  bi-polar  500  volt 
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g'enerator,  that  the  old  company  used  for  runninjj  three  ears  hi 
Fort  Rouge.  They  are  used  now  for  lijjhthijj  the  car  shed  and 
power  house  at  night,  after  shutting  down  the  large  plant,  and 
also  for  lighting  the  parks  in  summer.  On  the  right  hand  side  is 
the  cross  compound,  surface  condensing  W'heelock  engine,  which 
was  installed  five  years  ago,  and  has  been  used  up  to  the  present 
for  running  the  whole  sjstem.  The  engine  drives  three  loo  kilo- 
watt Canadian  General  Edison  tvpe  bi-polar  machines  coupled  b\- 
means  of  a  countershaft  to  a  i6  foot  x  30"  face  fly  wheel. 

Across  the  room  and  occupying  just  one  half  the  space  of  the 
old  plant  is  the  new  Laurie  direct  coupled  cross  compound  Corliss 
engine  and  Canadian  General  Electric  400  kilo- watt  S  pole  gener- 
ator. The  cj'linders  are  18"  and  34"  dia.  -  42"  stroke,  steam 
jacketed.  The  armature  of  the  generator  is  pressed  on  .an  18" 
shaft  and  runs  at  90  revolutions  per  minute.  Double  eccentrics 
on  each  engine  allow  for  carrying  the  steam  for  any  part  of  the 
stroke.  The  following  are  some  of  the  dimensions  and  weights  : 
The  fly  wheel  is  in  eight  sections  ;  it  is  18  feet  in  diameter  and 
weighs  25  tons  ;  the  crankshaft  is  18  inches  in  diameter  and 
weighs  II  tons;  the  armature  Is  66  inches  in  diameter  and 
weighs  18  tons;  the  whole  engine  and  generator  represent  125 
tons,  resting  on  a  concrete  base  40  x  28  laid  on  piles  with  a  brick 
and  cement  foundation  ;  the  revolving  weight  is  106,000  lbs.  .A 
surface  condenser  is  used  of  c}iindrical  shape,  with  1,200  square 
feet  of  cooling  surface,  and  a  twin  ver- 
tical air  pump  of  the  Blake  pattern,  12 
X  i8x  12. 

The  feed  pumps  consist  of  one  duplex 
centre  packed  double  plunger  pump  8 
5X  12,  of  the  Xorthe\'  pattern,  one  dup- 
lex circulating  pump  10  ■;  14  ■:  12,  of  the 
same  make.  An  automatic  safety  gov- 
ernor is  provided  on  the  throttle  valve 
to  cut  off  steam  if  the  engine  runs  fasler 
than  100  revolutions. 

GENER.\L  I.VFORMATIO.V. 
The  company  operates  16  miles  of 
track,  i^  miles  of  which  is  double,  laid 
with  56  lb.  T  rails.  The  rolling  stock 
consists  of  24  motor  cars,  10  trailers 
and  7  excursion  cars.  The  equipments 
are  made  up  of  15  of  the  No.  14  Edison 
double  motor  type,  4  No.  3  Westing- 
house  and  5  Impro\'ed  Spr.ague. 

.As  might  be  expected,  ample  pro- 
vision Is  made  for  handling  the  snow-fall 
which,  while  not  lo  be  compared  with 
that  of  Montreal  or  Ottawa,  is  still 
considerable,  the  equipment  for  this 
purpose  consisting  of  a  revolving  broom 
sweeper  and  a  West  End  snow  plow. 

In  connection  with  the  e.\cursion  cars 
mentioned  above  It  might  be  added 
that  a  most  important  addition  to  the 
company's  revenue  comes  from  the  operation  of  an  excursion  route 
to  Elm  Park,  a  charming  recreation  ground  owned  by  the  company 
on  the  banks  of  the  Red  river  about  3  miles  from  the  Fort  Rouge 
suburb  of  the  city.  The  excursion  cars  mentioned  are  supplemen- 
ted by  band  cars,  which  can  be  specially  decorated  in  a  manner 
suitable  for  the  particular  occasion,  and  which  have  proved  a  draw- 
ing card  of  great  value  for  gala  days  and  special  celebrations. 

The  electrical  engineer  of  the  road  Is  Mr.  Herbert  J.  Somerset, 
and  the  chief  engineer  in  charge  of  the  power  plant  Is  .Mr.  Waller 
Alexander. 

MR.  GEO.  H.  CAMPBELL. 
The  present  excellent  physical  condition  of  this  valuable  prop- 
erty is  due  in  the  largest  measure  to  the  energy  and  penseverance 
of  Mr.  G.  H.  Campbell,  who  has  been  manager  of  the  road  since 
the  inception  of  the  enterprise.  Like  so  many  of  the  representa- 
tive business  men  who  are  building  up  a  greater  Canada  between 
the  banks  of  the  Red  River  and  the  Rocky  mountains,  Mr.  Camp- 
bell bek)ngs  originally  to  the  maritime  provinces,  having  been 
born  in  Colchester,  .\.  S.,  in  1858.  Some  early  experience  in 
railway  work  was  gained  dufing  the  construction  of  the  Inter- 
colonial, with  whose  Road  Department  he  was  afterwards  for 
some  time  connected.  In  1879  Mr.  Campbell  went  west  and  was 
engaged  on  the  construction  of  section  B  of  the  C.  P.  R.,  with 
headquarters  at  Rat  Portage.  Subsequently  he  filled  the  position 
of  cashier  of  freight  department,  and  of  city  ticket  agent  for  the 
C.P.R.  in  Winnipeg,  and  was  in  1890  appointed  general  immigra- 


tion agent,  with  headquarters  in  that  city.  In  1891  Mr.  Campbell, 
realizing  the  favorable  opportunity  which  the  dead-lock  between 
the  existing  company  and  the  city  offered  for  securing  a  favorable 
franchise  for  an  electric  road,  succeeded  In  Interesting  the  neces- 
sarv'  capital  in  making  an  agreement  with  the  city  under  which  the 
system  of  the  Winni|3eg  Electric  Street  Railway  Company  has 
since  been  successfully  Installed  and  operated. 


Mr.  Geo.   H.  Campbell. 

Manager  Winnipeg  Electric  Street  Rail 


THE  GALT  AND  PRESTON  ELECTRIC  RAIL- 
WAY. 

The  Gait  &  Preston  Klectric  Railway  has  been  ex- 
tended to  within  half  a  mile  of  the  town  of  Hespeler,  and 
communication  will  shortly  be  completed  to  the  centre  of 
the  town.  The  company  have  installed  an  additional 
g-enerator  of  the  C.  G.  E.  type,  and  have  added  to  their 
car  equipment,  to  accommodate  the  extra  business  aris- 
ing- out  of  the  extension  of  their  lines.  Thev  have  also 
constructed  a  commodious  car  barn  adjoining  their  pow- 
er station.  .\  representative  of  the  Electrical  News, 
who  visited  Preston  recently,  was  informed  that  for 
some  time  after  the  system  was  put  in  operation,  the 
freight  business  was  so  extensive 
that  the  profits  therefrom  were 
sufficient  to  cover,  not  only  the 
operating  expenses  of  the  road, 
but  also  interest  charges  on  the 
capital  invested.  A  large  part  of 
this  business  consisted  in  the 
carrying  of  coal.  Unfortunately 
for  the  company,  however,  the 
G.  T.  R.  Co.,  w^ho,  previous  to 
the  construction  of  the  electric 
road  reaped  the  profits  of  this 
service,  has  found  means  to  re- 
cover it.  It  is  a  well  known  fact 
that  under  its  agreement  with 
the  Railway  Association,  the  G. 
T.  R.  is  not  allowed  to  cut  rates, 
but  the  company  have  got  around 
the  difficulty  in  this  case  by 
making  no  charge  for  cartage. 

The  passenger  business  on  the 
electric  road  has  also  been  most 
satisfactory.  The  company  have 
purchased  a  park  half  way  be- 
tween Preston  and  Gait,  which 
during  the  past  summer  wrs  largely  used  by  the  citi- 
zens of  both  towns  as  a  pleasure  resort,  and  which 
was  the  means  of  largely  increasing  the  company's 
revenue. 


THE  OLDEST  STEAM  ENGINE. 
.\\  old  Newcomen  engine  near  Bristol,  England,  is, 
perhaps,  the  oldest  steam  engine  now  running.  It 
seems  to  have  been  built  about  the  year  1745,  accord- 
ing to  Engineering,  and  is  still  employed  about  five  hours 
a  day  for  puinping  water  from  a  coal-pit.  The  cylinder 
is  5  "4  feet  in  diameter,  and  the  piston  has  a  stroke  of 
six  feet.  The  engine  has  a  beam  24  feet  long  and 
about  4  feet  deep,  built  up  of  many  oak  beams  trussed 
together,  and  works  with  a  curious  creaking  noise. 
The  total  weight  is  about  five  tons.  Steam  is  now  iaken 
from  boilers  in  a  neighboring  establishment,  the  pres- 
sure being  reduced  for  this  engine  to  2;..  pounds.  The 
indicated  hor.se  power  is  only  523-4.  The  old  man 
who  attends  to  the  engine  has  driven  it  since  he  was 
a  boy,  and  his  father  and  grandfather  worked  it  before 
him. 
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PERSONAL. 

Win.  Gray,  representiiiK  the  Magnolia  Metal  Co.,  New  York, 
was  ill  London  laloly.     Ho  reports  business  good. 

J.  R.  Crawford,  a  former  policeman  in  Ingersolt,  has  been  ap- 
pointed manager  of  the  Metro|HMitan  Telephone  Company  in  New 
York. 

Mr.  O.  L.  Sihafer,  foreman  of  the  construction  gang  of  ihc 
Kell  Telephone  Co.  at  Kingston,  has  been  presented  witli  a  gold 
ring  bv  the  men  under  him. 

Mr.  \V.  McCainnion,  a  crack  football  player,  of  Queens 
Iniversity  at  Kingston,  has  taken  a  i>osilion  in  the  electrical  sup- 
ply manufactory  at  Syracuse,  and  has  left  the  football  field. 

Mr.  \V.  F.  McLaren,  of  Hamilton,  Ont.,  electrician,  with  the 
\Yestinghouse  Electric  Manufacturing  Co.,  Pittsburgh,  Pa.,  has 
recently  recovered  from  an  attack  of  typhoid  fever,  and  has  re- 
sumed his  duties. 

Gus  Karlinger,  an  electrician,  employed  by  the  Oswegatchie 
Light  &  I'ower  Co.,  at  Gouverneur,  was  nearly  killed  by  an  elec- 
tric shock  recently  while  repairing  a  broken  wire.  He  fell  60  feet 
to  the  ground  and  sustained  serious  injuries.  About  1 700  volts 
passed  through  his  body.  Mr.  Farlinger  was  a  former  resident 
of  Morrisburg,  Ont.,  and  was  at  one  time  with  the  Royal  Electric 
Company. 

PUBLICATIONS. 

Through  the  amalgaiiialion  of  the  The  Methodist  Magazine  and 
Canadian  Methodist  Review  under  a  combined  title,  the  best 
features  of  both  periodicals  will  be  united,  aud  important  depart- 
ments added,  without  any  increase  in  price. 

Cassier's  Magazine  for  Januarj'  is  essentially  an  electrical  num- 
ber. It  contains  a  variety  of  articles  on  the  most  important  and 
timely  engineering  subjects  of  the  present  day,  the  latest  develop- 
ments in  applied  electricity,  the  latest  realizations  of  electcic 
power  transmission  and  utilization,  and  the  possible  achievements 
of  the  near  future  having  all  received  attention. 

The  .Yrena,  one  of  the  ablest  reviews  now  published,  has  issued 
its  prospectus  for  1896,  in  which  it  promises  its  readers  a  rich 
store  of  articles  by  some  of  the  best  thinkers  of  the  day.  Social, 
ethical,  economical,  political,  educational,  scientific,  religious  and 
physical  problems  of  the  day  will  be  discussed  in  its  pages,  and 
the  names  of  its  contributors  certainly  make  a  most  attractive 
array.  We  notice  among  the  good  things  promised,  which  will 
be  of  special  interest  to  readers  of  the  Electrical  News,  articles 
on  national  monoplies  and  the  people,  among  which  will  be  one 
by  Prof.  Frank  Parsons,  of  Boston,  on  Municipal  Lighting.  Com- 
mencing with  the  December  number  the  Arena  has  been  reduced 
in  price  from  $5  to  $3  a  year.  The  Arena  Publishing  Co.,  Bos- 
ton, Mass. 

A  complete  and  immediate  revolution  01  transportation  methods, 
involving  a  reduction  of  freight  charges  on  grain  from  the  west 
to  New  York  of  from  50  to  60  per  cent.,  is  what  is  predicted  in  the 
Cosmopolitan.  The  plan  proposes  using  light  iron  cylinders,  hung 
on  a  slight  rail  supported  on  poles  from  a  cross-arm — the  whole 
svstem  involving  an  expense  of  not  more  than  fifteen  hundred 
dollars  a  mile  for  construction.  The  rolling  stock  is  equally  simple 
and  comparatively  inexpensive.  Continuous  lines  of  cylinders, 
moving  with  no  interval  to  speak  of,  would  carry  more  grain  in 
a  d.ay  than  a  quadruple  track  railway.  The  Cosmopolitain  points 
out  the  probable  abolition  of  street  cars  before  the  coming  horse- 
less carriage,  which  can  be  operated  by  a  boy  on  asphalt  pave- 
ments at  a  total  expense  for  labor,  oil  and  interest,  of  not  more 
than  a  dollar  ;i  day. 


SPARKS. 
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Work  h.is  been  . 
railway. 

The  Ottawa  Electric  Co.  is  considering  (lu-  building  of  an  am- 
bulance car. 

A  new  style  of  chain  for  bicycles  has  been  invented  wliieh  will 
drive  them  at  the  rate  of  50  miles  an  hour. 

A  gigantic  strike  of  street  car  men  took  place  in  Philadelphia 
in  December.     Most  of  the  roads  were  tied  up. 

Work  has  been  commenced  at  St.  Remi  on  the  new  electric 
road  to  be  built  between  that  place  and  Scottsville. 

The  hatching  of  eggs  by  electricity  is  being  carried  on  in  Ger- 
many on  an  extensive  scale,  and  is  proving  very  successful. 

The  Chinese  Government  has  issued  an  edict  ordering  the  con- 
struction of  a  double  track  laihva)'  between  Pekin  and  Tien  Tsin, 
a  distance  of  72  miles. 

To  show  what  observation  and  study  will  do  for  young  men,  we 
may  state  that  Mr.  N.  B.  Chant,  of  Clinton,  Out.,  with  what 
knowledge  he  has  acquired  by  reading,  has  built  a  i  h.p.  dynamo, 
with  which  he  lights  a  department  of  the  Doherty  organ  factory 
with  50  lights.  He  also  built  a  regulator  and  volt  meter,  and 
tiiey  show  his  neat  workmanship. 

The  Bell  Telephone  Co'y 

OF  CANADA,  LTD. 

TELEPHONIC  oThtr  ELECTRICAL  APPARATUS 

LINE  MATERIAL  AND  SUPPLIES. 


Will  furnish  tenders  forsupplying  Warehouses,  Public  Buildings,  Hotels 
and  Dwellings  with 

PRIVATE  AND  LOCAL  TELEPHONE  SYSTEMS, 
BURGLAR  ALARMS,  HOTEL,  ELEVATOR  AND 
OTHER  ANNUNCIATORS,  HOTEL  ROOM  AND 
FIRE   CALL    BELLS,    ELECTRIC    BELLS,    PUSH 

BUTTONS,  ETC 

Will  also  furnish  tenders  to  Cities,  Towns  and  Villages  for  FiRE  Alarm 
AND  Police  Patrol  S\bTLMs 


Sales  Department  : 

MONTREAL  : 

Bell    Telephone   Building, 

367  Aqueduct  Street. 

3  TORONTO : 

Bell     Telephone     Building, 
37  Temperance  Street. 

HAMILTON: 

Bell    Telephone    Building, 

Hughson  Street. 

OTTAWA  ; 

Bell     Telephone    Building, 

Queen  Street. 

QUEBEC: 

Bell    Telephone    Building, 

St.    John  and    Palace  Streets, 

WINNIPEG: 
Forrest  Block,  Main  Street. 


pA^BMTO   PROCURED  ON 

KI.FJTnir.l  I.  ISVESTJOyS 


Tclcpho 
A  pamphlet  on  patents  sent  free. 
"  Redoit  on  Patents,"  price  $5.50,  $6.c 


FIRSTBROOK   BROS. 

Kinii  St.  East,        -       TORONTO. 

MANCFACTL-KBRS    OP 

TOPPINS, 

SIDE.-BLOCKS 

AND  CKOSS-flKMS. 

WRITE  FOR  PARTICULARS. 


ENGINEERS 


ARE  BLIND  TO  THEIR  OWN  INTERESTS  if  they 
have  uncovered  Boilers  or  Steam  Pipes,  as  by  having 
them  covered  with  our  Sectional  Covering  it  is  not 
only  a  great  saving  to  your  employers  as  egards  tuel  , 
but  it  gives  you  much  less  finng  to  do  and  enables  you 
to  get  up  steam  in  one-half  the  time  on  the  coldest  day. 


EUREKA  MINERAL  WOOL  &  ASBESTOS  CO. 


Dealers  in  Pipe  and   Boiler  Covenngs, 
Asbestos  Goods,  Engine  Packings,  etc. 


124  Bay  St.,   TORONTO. 


ELECTRICAL  ENGINEERS 


No.  9  Chenn^ville  St. 
MONTREAL 


Fred.  Thomson,  late 
irician  of  the  Royal 
Electri,;  Co.^ -..—  ^ 


a 


-f^ 


^Electrical  Supplit 
of  all  Descriptions. 

Complete  Plants  Installed 

> ARMATURES  REWOUND 

Roy.il  'l-H  Arc  a  Specialty 

Dynamos  and  Motors  Repaired 
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MR.  E.  E.  GARY. 

The  annexation  of  the  United  States  to  Canada  is 
proceeding'  satisfactorilj'.  Our  latest  conquest  in  this 
direction  is  the  capture  of  Mr.  E.  E.  Cary,  the  newly 
appointed  manager  of  the  Packard  Electric  Co.,  of  St. 
Catharines,  whose  portrait  we  have  pleasure  in  being 
able  to  present  to  the  readers  of  The  Electrical  News. 

Mr.  Cary's  home  since  infancy  has  been  in  New  York 
City,  although  he  has  not  resided  there  continuously. 
He  graduated  from  the  Polytechnic,  of  Brooklyn,  N.  V., 
in  1884.  During  1883-4  and  part  of  1885  he  was  public 
and  private  assistant  in  electrical  work  to  Prof.  Robt. 
Spice,  of  Brooklyn,  N.  Y.  In 
1885  he  entered  the  laboratory 
as  assistant  in  electricity  and 
chemistry  to  Prof.  Weston,  then 
connected  with  the  old  U.S.  Elec- 
tric Light  Co.,  of  Newark,  N.  J. 
In  this  position  he  remained  three 
years,  devoting  much  time  to  the 
development  of  incandescent 
lamps,  then  in  its  early  infancy 
as  a  commercial  product.  He 
then  accepted  an  opening  with  the 
Westinghouse  Electrical  Mfg. 
Co.,  of  Pittsburgh,  where  he  re- 
mained for  two  years  and  a  half. 
While  with  the  Westinghouse 
Companj'  he  was  associated  for  a 
year  with  the  Russian  physicist 
Dr.  Lodyquin  in  special  filament 
investigation,  having  to  do  with 
high  efficiency  lamps.  He  then 
joined  the  forces  of  the  Sawyer- 
Mann  Electrical  Co.,  and  did 
special  experimental  and  practical  work  on  i  lovolt  lamps. 

For  the  past  four  years  he  has  been  connected  with 
the  Beacon  Vacuum  Pump  &  Electrical  Co.,  of  Boston, 
as  superintendent,  and  latterly  as  business  manager. 
In  December  last  he  joined  the  Packard  Electric  Co., 
Ltd.,  as  general  manager.  The  most  of  his  work  in 
the  States  has  been  intimat.-ly  associated  with  the  de- 
velopment of  the  incandescent  lamp. 

Mr.  Cary  is  the  author  of  a  number  of  inventions, 
having  to  do  with  the  mechanical  and  scientific  produc- 
tion of  the  incandescent  lamp,  and  was  one  of  the  in- 
ventors of  the  N.  and  C.  Stopper  lamp,  which,  though 
ultimately  not  proving  a  commercial  success,  owing  to 
its  being  pushed  on  the  market  too  soon,  involved  new 
principles  which  some  day  may  be  most  valuable.  It  is 
protected  by  over  20  patents,  issued  in  the  U.  S. 

It  will  thus  be  seen  that  Mr.  Cary  is  well  quali- 
fied for  the  position  he  now  occupies,  and  the  Packard 
Company  are  to  be  congratulated  upon  having  obtained 
the  benefit  of  his  experience  and  services. 


ELECTRIC  LIGHT  AMALGAMATION  IN 
TORONTO. 

The  negotiations  which  have  been  in  progress  for 
some  time  past  with  the  object  of  effecting  a  closer 
business  relationship  between  the  Toronto  Electric 
Light  Co.  and  the  Incandescent  Light  Co.,  of  Toronto, 
are  understood  to  have  resulted  in  an  amalgamation  of 
the  interests  of  these  companies.  The  bulk  of  the  stock 
of  the  Incandescent  Company  has  passed  into  the  hands 
of  the  Toronto  Electric  Light  Company,  while  on  the 
other  hand,  several  of  the  directors  of  the  Incandescent 
Company  have  acquired  stock  in  the  older  Company, 
and  will  occupy  seats  on  the 
Board  of  Directors  of  the  amal- 
gamated concerns. 

It  is  stated  that  Mr.  Frederic 
Nicholls,  the  organizer  and  man- 
ager of  the  Incandescent  Com- 
pany will  shortly  retire,  and  the 
management  of  the  amalgamated 
concerns  be  placed  in  the  hands 
of  Mr.  J.  J.  Wright,  the  present 
manager  of  the  Toronto  Electric 
Light  Company.  It  is  believed 
that  Mr.  Nicholls  will  be  a  Di- 
rector of  the  new  Company. 

Authority  will  be  sought  to  en- 
able the  company  to  increase  its 
capital  stock  to  at  least  81,500,- 
000. 

The  improvements  designed  to 
be  carried  out  by  the  Toronto 
Electric  Light  Company  before 
the  amalgamation,  including  the 
building  of  a  new  station  and  the 
installation  of  an  alternating  incandescent  lighting 
plant,  are  being-  proceeded  with.  A  large  power  alter- 
nator of  the  C.  G.  E.  type  has  already  been  purchased. 
.A  test  is  to  be  made  of  Stanley  and  Monocyclic  machines 
for  incandescent  lighting,  and  the  system  which  gives 
the  most  satisfactory  results  will  be  adopted. 

The  current  generated  at  the  incandescent  station  on 
Terauley-street  will  probably  be  exclusively,  used  for 
lighting  the  business  district  of  the  city,  while  current 
for  power  and  incandescent  lighting  in  the  residential 
parts  of  the  city  will  be  furnished  from  the  new  station, 
shortly  to  be  erected  on  the  esplanade. 


The  Vernon  &  Nelson  Tolephono  Co.,  liavo  cxlontlod  llioir  ser- 
vice to  Trail  .ind  Rossl.-tnd,  B.C. 

The  Can.icli.in  Marine  Knijineers'  .\ssoci.ition  h.ave  eleeletl 
officers  for  iSc)6,  as  follows:  President,  O.  P.  St.  John;  First 
Vice-1'resideut,  J.  S.  Adam  ;  Second  \'ice-lVesident,  J.  Parsall  ; 
Conncil— J.  Findlay,  R.  Huijhe.s,  S.  Gillespie,  D.  K.  Campbell,  R. 
McLaren  ;  Treasurer,  10.  L.  Foley  ;  Secretary,  S.  .\.  .Mills  ;  .\iidit- 
ors— R.  Childs,  J.  II.  Kllis  ;   Inside  Guard,  K.  .\hbey. 
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THE  RECENT  SLEET  STORM.  mense  destruction  to  their  system  has   given  rise  to  the 

The  recent  sleet  storm  which  resulted  in  so.  much  opinion,  on  the  part  of  the  public,  that  in  the  interests 
damage  to  the  electrical  interests  throughout  the  coun-  of  the  company  and  its  subscribers  their  wires  should  be 
trv,  and  especially  in  the  City  of  Toronto,  which  ap-  placed  underground.  On  the  surface  this  would  seem 
peared  to  be  the  centre  of  the  storm,  was  indirectly  an  to  be  a  proper  view  of  the  matter,  but  further  considera- 
illustration  of  the  old  saying  that  "every  dog  has  his  tion  will  show  that  there  are  serious  difficulties  in  the 
dav,"  inasmuch    as  it  furnished  a   harvest  for   the  hack-       way  of  carrying  out  the  proposition.      In  the  central  part 

of  the  city,  where  hundreds  of 
subscribers  are  bunched  together 
within  A  limited  area,  it  is  possible 
to  place  the  wires  underground, 
.is  they  can  easily  be  brought  up 
through  cables  to  the  top  of  a 
pole  or  building,  and  from  thence 
distributed  to  subscribers.  This 
is  not  the  case,  however,  in  the 
out-lying  districts,  where  sub- 
scribers are  more  widely  separated 
from  each  other.  In  such  dis- 
tricts poles  are  an  absolute  neces- 
sity for  distribution  purposes.  If 
there  is  any  means  of  distributing 
current  to  subscribers  in  such 
districts,  without  the  aid  of  poles, 
we  would  be  pleased  to  learn  how 
it  could  be  done. 

The  opinion  has  also  been  ex- 
pressed that  the  telephone  com- 
pany made  a  mistake  in  adopting 
the  trunk  line  system  of  distribution,  by  which  they  are 
obliged  to  carry  from  100  to  200  wires  upon  their  poles, 
the  weight  of  which,  with  the  addition  of  a  coating  of 
ice,  is  calculated  to  cause  the  poles  to  give  way  under  a 
storm  such  as  we  have  just  experienced.  It  is  a  singular 
fact  that  in  the  recent  storm  there  are  said  to  have  been 
more  broken  poles  with  five  cross  arms  and  under  than 
with    five    cross  arms  and    upwards.      It  is    somewhat 


SAMPLES  OF  THE  WORK  OF  THE  RECENT  SLEET  STORM 
Ontario  Street,  looking  north  from  Queen  Street,  Toronto. 


men  at  the  expense    of  the  Street  Railway   Company- 
The  storm  proved  even  more  disastrous  to  the  electrical 
companies  than    the  one  which  took  place  a  couple  of 
years    previous.      We    publish    herewith   some  illustra- 
tions which  will  serve  to  indicate  the  destruction  wrought 
in  Toronto,  and  the  difficulties  with  which  the  electrical 
companies    had    to    contend    and    are    still    contending 
in  consequence.      For  the  photographs  from  which  these 
illustrations    were   made,    we  are 
indebted  to  Mr.  Arthur  M.    Rust, 
of    the    City    Engineer's    depart- 
ment. 

By  far  the  largest  amount  of 
loss  fell  upon  the  Bell  Telephone 
Co. ,  owing,  no  doubt,  to  the  fact 
that  its  poles  were  much  more 
heavily  laden  than  those  of  the 
electric  light  and  telegraph  com- 
panies. The  latter  appear  to  ha\  e 
come  out  of  the  occurrence  with 
comparatively  little  loss. 

The  Great  North  Western  Tele- 
graph Company's  lines  west  of 
Toronto  were  in  operation  before 
noon  of  the  day  following  the 
the  storm.  The  greatest  difficulty 
the  company  experienced  was  in 
the  vicinity  of  Scarborough, 
where  its  wires  and  poles  were  so 
heavily  sheeted  with  ice  as  to  be 
unable    to    withstand    the  strain. 

The  Electric  Light  Co.,  after  consulting  with  the  city 
authorities,  deemed  it  inadvisable  to  turn  on  current  on 
the  night  following  the  storm,  lest  accident  might  result 
on  account  of  the  tangled  up  condition  of  the  wires  on 
the  streets. 

The  Bell  Telephone  Company's  loss  is  estimated  to  be 
somewhere    between  $50,000    and    $75,000.      The    im- 


S.VMPLES  OF  THE  WORK  OF  THE  RECENT  SLEET  STORM. 
Rose  Avenue,  looking  north  from  Winchester  Street,  Toronto. 


difficult  to  account  for  this  fact  seeing  that  each  addi- 
tional cross  arm,  with  its  attendant  wires,  must  increase 
the  weight  on  the  pole.  It  should  be  borne  in  mind, 
however,  that  each  additional  cross  arm  is  located  lower 
upon  the  pole  and  tends  to  distribute  the  weight. 

It  seems  to  be  rather  a  question  of  the  direction  in 
which  the  pole  lines  run,  and  the  amount  of  shelter  they 
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get,  than  the  number  of  wires  the\  carrj-.  As  to 
shelter,  they  get  very  little,  owing  to  the  fact  that  the 
poles  must  be  high  enough  to  place  the  wires  beyond  the 
reach  of  contact  with  shade  trees  and  buildings.  It  has 
been  found  that  the  lines  running  east  and  west  suffer 
comparatively  little  as  compared  with  those  running 
north  and  south.  Unfortunately  it  is  not  possible  for 
the  Telephone  Company  to  run  its  lines  in  one  direction 
only,  as  might  be  done  by  a  telegraph  company  seeking 
an  outlet  into  the  country.  The  Telephone  Company 
are  obliged  to  go  where  its  subscribers  are,  no  matter 
what  the  direction  may  be.  Referring  again  to  the 
trunk  line  method,  it  may  be  pointed  out  that  the  adop- 
tion of  this  method  in  Toronto  was  also  necessitated  by 
the  fact  that  the  company's  agreement  with  the  city 
prohibits  them  from  using  certain  of  the  principal  thor- 
oughfares, so  that  it  becomes  necessary  for  them  to 
mass  their  wires  on  certain  streets  in  order  to  be  able 
to  reach  their  customers. 

It  has  likewise  been  suggested  that  wrought  iron 
should  be  substituted  for  wood  for  poles,  but  the  per- 
sons who  make  this  suggestion  have  evidently  not  con- 
sidered the  ques- 
tion of  cost.  In 
Belgium,  where 
iron  and  labor 
are  cheaper  than 
almost  any  other 
place  in  the 
world,  the  cost 
of  wrought  iron 
poles  loo  feet 
high  is  about 
$800  each.  A 
similar  amount 
would  have  to  be 
paid  on  this  Con- 
tinent for  a  pole 
62  feet  high, 
which  is  about 
the  height  of  the 
wood  poles  now 
in  use  by  the 
Bell  Telephone  Company  in  Toronto.  These  wood 
poles  probably  cost  the  company  not  more  than  $10 
each,  so  that  it  can  readily  be  seen  that  the  use  of  iron 
is  entirely  out  of  the  question.  It  may  be  possible 
at  some  future  time  to  evolve  a  method  of  distribution 
which  will  be  equally  as  efficient  and  less  subject  to  un- 
favorable weather  conditions  than  that  at  present  in  use, 
but  so  far  the  problem  remains  unsolved. 

The  recent  storm  serves  to  indicate  the  necessity  for 
a  large  reserve  fund  on  the  part  of  electrical  companies 
in  general,  and  telephone  companies  in  particular.  It 
would  of  course  be  unreasonable  to  assume  that  such  a 
storm  is  likely  to  occur  every  second  or  third  year. 
Prior  to  the  storm  of  two  years  ago  there  had  not  been 
such  an  occurrence  for  12  or  15  years,  and  possibly 
there  may  not  be  another  for  a  like  period  in  the  future. 
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The  purchase  of  the  electric  light  plant  of  the  city  of  Kingston, 
Ont.,  will  probably  be  considered  by  the  council  at  an  early  date. 
The  cost  for  lighting  the  streets  underthe  present  contr.ict  is  $7,000. 

At  Windsor,  Ont.,  recently.  Judge  Home  decided  that  the 
municipalities  cannot  assess  the  telegraph  wires  of  the  Canadian 
Pacific  railway,  as  the  company  is,  by  its  charter,  allowed  to 
erect  .ind  maintain  telegraph  lines  and  to  ch.Tfge  for  messages 
sent  bv  them. 


UGHTING  FROM  STREET  RAILWAY 
CIRCUITS. 
A  correspondent  writes  us  as  follows  : 
"In  asking  the  citizens  of  a  certain  town  m  north- 
western Ontario  for  subscriptions  to  help  forward  a 
scheme  for  an  electric  railroad,  they  were  informed  by 
the  promoter  that  when  the  road  was  built,  current 
would  be  supplied  for  lighting  purposes  at  the  rate  of 
fifty  cents  per  year  for  each  16  c.  p.  lamp,  and  ten  dol- 
lars per  year  for  each  arc  street  lamp.  If  700  lamps 
were  installed,  this  would  in  addition  to  8  street  arc 
lamps  amount  to  the  sum  of  S430  per  year,  which  would 
not  go  far  in  paying  the  expenses  of  the  plant,  even  if 
the  lighting  was  done  off  the  trolley  wire,  which  is  pro- 
hibited by  the  Underwriters'  Association.  However,  at 
this  rate  the  electric  lighting  companies  will  have  to 
"  shut  up  shop  "  and  start  farming  or  some  other  con- 
genial occupation.  Evidently  the  aforesaid  gentleman 
was  trying  how  much  he  could  make  some  people 
swallow  without  causing  them  to  gag.  He  must  have 
succeeded  beyond  his  wildest  expectations." 

We  may  say,  with  reference  to  the  above  communi- 
cation, that  elec- 
tric lighting 
companies  have 
little  to  fear  from 
the  competition 
of  electric  rail- 
way companies, 
inasmuch  as  the 
Under  writers' 
Association,  as 
stated  by  our 
correspondent, 
will  not  approve 
of  current  being 
taken  into  build- 
ings for  lighting 
purposes  from 
street  railway 
circuits. 

This  matter 
came  up  in  To- 
ronto some  time  ago,  with  the  result  that  owing  to  the 
opposition  of  the  Underwriters'  .Association,  there  is  at 
the  present,  so  far  as  we  know,  only  one  instance  to  be 
found  in  the  city,  of  electric  light  being  furnished  from 
the  street  railway  circuit.  There  is  the  additional  fact 
that  owing  to  the  frequent  and  great  fluctuations  in  the 
current  on  street  railway  lines,  it  is  impossible  to  get 
satisfactory  lighting  from  this  source.  These  two 
causes  are  sufficient  in  themselves  to  prevent  the  exten- 
sion of  electric  lighting  from  street  railway  circuits,  so 
that  electric  lighting  companies  need  be  under  no  appre- 
hension of  losing  their  business  as  the  result  of  the 
competition  of  street  railway  companies. 

.All  these  difficulties,  of  which  we  hear  complaint,  arc 
evidence  of  the  need  of  organization  and  interchange  c>\' 
views  and  experiences  on  the  part  of  those  engaged  in 
the  electric  lighting  business. 


Professor  Waddell,  of  the  Royal  Military  College  staff,  King- 
ston, recently  delivered  a  lecture  in  the  Y.  M.  C.  -A.  hall  in 
that  city  on  "The  Electric  Current."  With  the  aid  of  a  battery, 
small  dynamo,  magnets,  volt  .ind  ampere  meters,  he  gave  in  de- 
t.iil  the  origin  of  the  electric  current  and  the  m.inner  in  which  the 
pressure  .-ind  flow  were  kept  constant. 
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CANADIAN  ASSOCIATION  OF  STATIONARY 
ENGINEERS. 


NoTE.—Secrelaries  of  Associations   are   requested   to   forward 
cation  in  this  Department  not  later  than  the  25th  of  each  month. 


■  for  publi- 


TORONTO    NO.     I. 

The  members  of  the  above  association  have  felt  for 
some  time  past  the  necessity  of  procuring  more  satis- 
factory rooms  in  which  to  hold  their  meetings.  These 
have  now  been  secured  at  No.  61  Victoria  street,  and 
consist  of  one  large  meeting  room,  with  library  room 
and  several  anti-rooms  adjoining.  They  are  suitably 
adapted  to  the  requirements  of  the  association,  and 
realizing  this,  a  five-year  lease  has  been  secured. 

The  trustees  of  the  hall  are  Messrs.  James  Huggett, 
E.  J.  Philip  and  Geo.  Fowler.  The  inaugural  opening 
took  place  on  the  23rd  of  January,  and  was  made  the 
occasion  of  a  social  entertainment,  at  which,  notwith- 
standing the  inclement  weather,  upwards  of  150  persons 
were  present,  many  of  whom  were  ladies.  The  accom- 
panying illustration  shows  the  interior  of  the  main  hall. 

A  concert 
formed  an  |^BP^^ 
e  n  j  o  y  a  b  1  e 
featureof  th^.■ 
e  v  e  n  i  n  g '  s 
en  t  er  ta  in- 
me  nt,  the 
proceedings 
being  pre- 
sided o\er 
by  Mr.  W. 
Lewis,  presi- 
dent of  the 
association. 
The  pro- 
gramme, 
which  was 
entirely  vol- 
untary, was 
as  follows  : 
Song,  Mr. 
Thos.  Sea- 
ton  ;  calis- 
thenics, Mr. 
H.    Eversfield  ;    trio, 


Interior  View  of  Hall,  Tcironto  No. 


Mrs.  Coutts-Bain  and  Messrs. 
Towers  and  Cashmore  ;  comic  song,  Mr.  Allcott  ;  duet, 
Messrs.  James  Fax  and  G.  W.  Grant  ;  song.  Miss 
Warnock  ;  comic  song,  Mr.  Jas.  Fax  ;  phonograph, 
Mr.  Parks  ;  song,  Mr.  W.  G.  Blackgrove  ;  comic  song, 
Mr.  Fax  ;  song,  Mr.  Cashmore  ;  song,  Mrs.  Coutts- 
Bain  ;  duet.  Miss  Warnock  and  Mr.  Grant  ;  concertina 
solo,  Mr.  Vaughn.  A  decided  hit  was  made  by  Messrs. 
Fax  and  Grant  in  a  duet  entitled  "  Goodness  Gracious." 
For  the  benefit  of  absentees  we  give  one  of  the  verses  : 

When  Wickens  first  started  the  C.  A.  S.  E., 

Oh,  goodness  gracious, 
Folks  thought  he  was  off  of  his  b-a-s-e.. 

Goodness  gracious  ; 
But  now  we've  got  Edklns  and  Phillipses  too, 
George  Mooring,  Tom  Eversfield,  doodle-dum-doo, 
And  then  as  a  climax  this  hullabaloo. 

Gracious,  good  gracious,  goodness  gracious. 

A  brief  address  was  delivered  bj'  Mr.  A.  M.  Wickens, 
in  which  he  referred  to  the  circumstances  which  led  to 
the  formation  of  the  society  nine  years  ago.  Previous 
to  that  time  an  average  of  312  persons  were  killed  each 
year  in  the  United  States  and  Canada  by  the  explosion 
of  boilers.  These  explosions  were  not  accidents,  but 
were  the  result  of  ignorance    and  carelessness.      It  was 


therefore  decided  to  make  the  society,  as  much  as  pos- 
sible, educational  in  character.  At  the  end  of  the  first 
year  forty  members  had  joined,  and  in  the  3rd  year  an 
executive  council  was  formed.  Now  upwards  of  twenty 
branches  of  the  organization  are  established,  and  To- 
ronto No.  I  alone  numbers  about  120  members.  At 
present  the  association  is  working  under  a  permissive 
law,  but  it  was  hoped  at  an  early  date  to  obtain  a  com- 
pulsory law. 

The  President  stated  that  they  were  desirous  of  com- 
piling a  library,  and  already  a  number  of  books  had 
been  promised.  It  was  the  intention  to  invite  manufac- 
turers to  supply  books. 

A  bountiful  supper  had  been  provided  which  occupied 
the  attention  of  the  guests  for  some  time,  after  which 
dancing  was  engaged  in. 

The  committee  appointed  to  act  in  conjunction  with 
the  trustees,  and  to  whom  the  success  of  the  evening's 
entertainment  is  largely  due,  consisted  of  Messrs.  G.  C. 
Mooring,    chairman,     T.     Eversfield,     C.     Moseley,     S. 

Thompson, 
W.  G.  Allen 
and  A.  M. 
Wickens. 

HAMILTON 
.NO.    2. 

The  mem- 
bers of  our 
association 
are  becoming 
more  earnest 
towards  edu- 
cation. To 
this  end  we 
Iiave  provided 
ourselves  with 
models,  books 
etc.,  besides 
having  an  in- 
dicator of  our 
own  for  the 
use  of  any  of 
the  members. 

We  have  started  our  regular  instruction  meetings,  and 
they  promise  to  be  of  great  benefit  during  the  winter 
months.  At  the  first  of  these  meetings  the  Recording- 
Secretary  read  a  paper  illustrating  the  application  of 
Ohm's  law,  which  will  be  sent  you  for  publication  in  the 
March  issue  of  your  journal.  At  the  last  meeting  some 
good  discussions  took  place  on  pumps,  also  on  the 
proper  area  of  steam  and  exhaust  ports,  which  will  no 
doubt  be  continued. 

Wm.    Norris, 

Recording-Secretary. 

BROCKVILLE    NO.     1 5. 

Wm.  Robinson,  Recording-Secretary,  writes  :  The 
members  are  taking  a  livelj-  interest  in  the  meetings  and 
the  work,  especially  the  educational  part.  Our  mem- 
bership is  about  twenty-four,  and  taking  the  average 
attendance  it  is  really  good.  We  meet  on  Mondays  for 
regular  business,  and  on  Fridays  our  time  is  devoted  to 
educational  matters.  It  is  the  intention  of  the  Execu- 
tive Committee,  I  believe,  to  procure  models  for  the 
different  associations,  which  will  no  doubt  make  a  great 
many  things  more  comprehensible.  I  trust  they  will  be 
received  before  long. 


C.  A.  S.  E. 


February,  1896 
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ANNIAL  DINNER  OF  MONTREAL  ASSOCIATION  NO.    I. 

The  sixth  annual  dinner  of  the  above  Association,  held  at  the 
Queen's  Hotel,  on  the  30th  ult.,  was  attended  by  about  120  per- 
sons, and  was  perhaps  the  most  successful  event  of  the  kind  in 
the  history  of  the  Association.  Mr.  J.  J.  York,  President  of  the 
Association,  presided,  having  on  his  immediate  right  and  left  the 
following  invited  guests  :  Prof.  Nicholson,  of  McGill  University  ; 
Lieut.-Col.  Massey  ;  Messrs  H.  R.  Ives,  Walter  Laurie,  Lieut. - 
Col.  Stevenson,  Chas.  Morton,  A.  Henry,  J.  Dyer,  \Vm.  Laurie, 
D.  \V.  McLaren,  O.  E.  Granberg,  J.  C.  Willison,  Chas.  T.  Smith, 
J.  C.  Holden,  H.  Valance,  P.  Cowper,  Thos.  Ryan,  Geo.  Kell 
and  W.  T.  Bonner. 

There  were  present  the  following  members,  in  addition  to  fifty 
friends  who  bought  tickets  : — Past  Presidents,  Messrs.  Jos.  G. 
Robertson,  Ryan  and  Hunt  ;  B.  A.  York,  H.  Nuttall,  Robt. 
Doran,  Gerry  E.  Flannigan,  J.  E.  Huntington,  John  Robinson, 
A.  Mesnard,  H.  Rollins,  E.  Hay,  \Vm.  McHalpin,  \Vm.  Allan,  H. 
\V.  Smith,  \Vm.  Burgess,  Chas.  Sanderson,  Jos.  Badger,  John  H. 
Garth,  J.  S.  Campbell,  J.  Glennon,  .Alfred  Ward,  Jos.  McParlon, 
Jas.  Wilson,  H.  J.  Weaver,  John  Smyth,  J.  E.  Jones,  John  Burns, 
J.  Kirwin,  Chas.  Casey,  Jas.  Morrison,  F.  D.  Jones,  A.  W.  Brown, 
Wm.  Ware,  Geo.  White,  Wm.  Norket,  Jas.  Elliott,  J.  B.  Goulet, 
Ed.  Orton,  David  White,  J.  V.  N.  Ceeney,  E.  Valiquette,  B. 
D.  Tierman,  Wm.  Bill,  John  Murphy,  Hugh  Thompson,  D. 
Smitherman. 

Letters  of  regret  were  re.id  from  the  following  :  S.  C.  Stevenson, 
Secretary  Council  of  .A.rts  and  Manufactures;  Wm.  H.  Browne, 
Manager  Royal  Electric  Co.;  Jas.  H.  Peck,  Peck,  Benney  &Co. ; 
A.  Ramsay,  A.  Ramsay  &  Son. ;  G.  C.  Cunningham,  Manager 
Montreal  Street  Railway  Co.;  Henry  Holgate,  Manager  Montreal 
Park  &  Lsland  Railway  ;  W.  S.  Blackgrove,  President  Executive 
Council,  C. A. S.E.;  John  Thorpe,  Pilkington  Bros.,  Ltd.;  James 
Jackson,  Manager  Dom.  Cotton  Mills  Co. 

After  a  proper  amount  of  attention  had  been  paid  to  the  excel- 
lent  menu,  the  Chairman  addressed  the  assembly  as  follows  : — 

"We  have  now  arrived  at  that  part  of  the  proceedings  where 
I  trust  everyone  has  sustained  a  serious  loss  of  appetite.  We 
have  also  arrived  at  the  point  where  the  Chairman  is  supposed  to 
say  something  short  and  sweet,  and  let  the  business  of  the  even- 
ing proceed. 

"  With  my  brother  engineers,  I  feel  highly  honored  to  have  the 
company  of  so  many  of  the  largest  steam-users  in  the  city  of 
Montreal,  as  well  as  the  presence  of  representatives  of  two  of  the 
greatest  educational  institutions  in  Canada — the  McGill  Univer- 
and  the  Council  of  Arts  and  Manufactures.  We  also  feel  honored 
by  the  presence  of  an  old  friend,  in  the  person  of  the  Chairman  of 
the  Fire  Committee,  and  the  many  other  gentlemen  who  have  so 
kindly  consented  to  contribute  to  our  entertainment.  But  it  is  for 
the  benefit  of  sleam-users  particularly  that  I  wish  to  make  a  few 
remarks.  I  am  sure  that  not  one  quarter  of  the  steam  users  of 
this  city  know  the  aims  and  objects  of  this  Association,  and  much 
less  about  the  noble  work  it  has  in  hand.  On  the  other  hand, 
there  are  large  steam-users  here  to-night  who  are  pleased  to 
know  that  there  is  such  an  Association,  and  who  can  tell  you  that 
the  Association  is  directly  responsible  for  the  more  economic 
operation  of  their  steam  plants.  And  why?  Because  it  has  assist- 
ed to  educate  their  engineer,  and  the  engineer  has  helped  to  edu- 
cate others. 

"A  few  words  here  descriptive  of  our  methods  may  not  be  out 
of  place.  This  Association  was  formed  in  the  year  1883 — about 
the  same  time  that  the  question  of  licensing  engineers  was  before 
the  Council — and  at  a  regular  meeting  held  in  the  St.  Lawrence 
Hall  on  Aug.  19th,  1885,  Thomas  Ryan  in  the  ch.-iir,  a  resolution 
was  passed,  the  like  of  which  no  other  body  of  men  has  since 
passed.  It  recommended  an  increase  in  proposed  examination 
fee,  or  tax,  on  engineers.  This  is  proof  that  the  only  fault  we 
had  with  this  license  law  was  that  it  was  not  strict  enough.  The 
next  few  meetings  were  emploved  in  the  work  of  organization 
and  the  framing  of  by-laws,  &c.  On  Nov.  19th  of  the  same  year 
W.  H.  N'ult.'tl  read  the  first  paper  before  the  Association,  entitled 
"  Priming — Its  Causes  and  Prevention."  This  was  the  key  note, 
and  at  every  meeting  since,  with  but  few  exceptions,  some  subject 
pertaining  to  steam  engineering  has  been  taken  up  and  discussed. 

"This  Association  is  now  composed  of  about  95  members,  and 
includes  some  of  the  best  engineers  of  the  liiy.  We  are  possess- 
ed of  working  models,  instruments  and  ;ipparatus  to  the  value  of 
$700;  furniture,  carpets,  &c.,  $250,  and  are  just  about  to  close 
an  order  for  $150  worth  of  books  for  our  library,  which,  thanks  to 
our  friends,  .ilready  contains  several  valuable  works.  If  we  could 
only  educate  the  steam-users  of  this  city  to  take  us  into  their  con- 
fidence and  make  the  changes  suggested    by  us,   .ind  afterw.irds 


pay  us  25'  ofihe  saving  effected,  I  will  say  without  fear  of  con- 
tradiction that  we  would  in  less  than  ten  years  own  a  building 
larger  and  grander  than  this  Queens  Hotel. 

"Now  Mr.  Steam-User,  don't  think  for  a  moment  that  we  are 
after  your  money.  Quite  the  contrary.  We  are  this  very  day 
saving  you  money  ;  all  we  ask  is  that  you  look  upon  your  engi 
neeras  a  man  of  responsibility,  a  man  who  holds  the  safety  of  your 
factory  and  the  lives  of  all  employed  in  it  in  his  hands.  We  would 
also  ask  you  to  keep  in  view  the  fact  that  he  has  it  in  his  power 
to  increase  or  decrease  your  profits  as  he  likes  by  way  of  the  coal 
pile.  You  may  think  this  strange,  but  I  will  show  you  how  true  it 
is  by  telling  you  something  that  actually  transpired.  The  owner 
of  a  certain  factory  in  this  city  who  did  not  employ  a  competent 
engineer,  had  from  time  to  time  increased  the  output  of  his  works, 
and  of  course  the  consumption  of  coal  increased  also,  but  in  much 
larger  proportion.  He  paid  no  attention  to  this,  until  one  day  the 
the  engine  absolutely  refused  to  longer  put  up  with  the  treatment 
received  at  the  hands  of  the  incompetent  engineer,  and  stopped 
work.  An  engine  builder  was  called  in  ;  he  wanted  $75.00  to  fix 
it  up,  and  was  told  that  he  wanted  more  than  he  would  get.  He 
then  offered  to  fix  the  engine  gratis  provided  the  owner  would 
give  him  the  value  of  the  coal  the  engine  would  save  during  a 
certain  time.  This  \*as  at  once  agreed  to  and  a  contract  drawn 
up,  with  the  result  that  the  engine  was  soon  repaired  and  that 
steam  user  paid  to  that  engine  builder  upwards  of  $160.  Now 
what  happened  ?  Did  he  discharge  his  engineer  for  incompetence 
and  secure  another  that  would  keep  his  plant  in  a  state  of  effi- 
ciency ?  No,  he  did  not ;  he  kept  the  same  man  on,  and  to-day 
that  plant  is  nearly  as  bad  as  ever  it  was. 

Why  is  it  that  we  find  in  nearly  every  factory  office  an  expert 
bookkeeper  at  a  high  salary  ?  It  is  because  the  owner  knows 
what  good  book-keeping  is,  and  wants  his  books  kept  in  the  best 
possible  manner.  If  he  only  knew  half  as  much  about  the  engi- 
neer's duties,  I  am  very  sure  there  would  be  many  openings  for 
competent  men  next  week. 

I  must  not  longer  trespass  on  your  time,  but  will  add  that  we 
do  not  admit  everybody  to  membership — in  fact,  during  the  past 
year  we  have  refused  several  applications  because  they  could  not 
demonstrate  that  they  were  competent  to  take  charge  of  a  steam 
plant.  I  would  also  take  this  opportunity  to  invite  ever)-  steam 
user  to  become  an  honorary  member  of  our  Association,  which 
they  can  do  on  payment  of  the  small  sum  of  $5.00.  This  will  en- 
title him  to  all  the  privileges  that  I,  or  any  other  engineer  enjoy, 
with  the  single  exception  of  voting,  and  will  also  prove  beyond  a 
doubt  that  nothing  detrimental  to  your  interests  is  discussed  at 
our  meetings.  Your  membership  would,  I  am  sure,  be  of  great 
mutual  benefit,  apart  from  the  fact  that  it  would  very  materially 
assist  us  in  adding  to  our  library  or  stock  of  instruments. 

The  toasts  were  replied  to  as  follows  :  "  Council  of  Arts  and 
Manufactures,"  Mr.  W.  Laurie;  "Faculty  o  .Applied  Science," 
Prof.  J.  T.  Nicholson;  "Boiler  Inspection"  Col.  Stevenson; 
"  Fire  Committee,"  O.  E.  Granberg;  "  Brotherhood  of  Locomo- 
tive Engineers,"  Mr.  Thos.  Clark  and  Geo.  Kell  ;  "Our  Guests," 
Col.  Massey,  C.  M.  Smith,  C.  Morton,  H.  .Vuttall,  W.  G.  Norris, 
T.  Ryan,  H.  R.  Ives,  A.  Hersey,  John  Dyer,  Wm.  T.  Bonner, 
H.  Valance,  P.  H.  Copper  and  W.  D.  McLaren.  Strange  to  say 
a  champion  could  not  be  found  lo  respond  on  behalf  of  "Our  Tor- 
mentors. "  Sever.il  excellent  songs  and  musical  selections  were 
rendered  by  R.  Hilliard,  J.  Dougherty,  Dr.  Nicholl,  W.  Morris, 
W.  Campbi-11  and  Vice-President  Hunt. 


ONTARIO   ASSOCIATION  STATIONARY  ENGINEERS. 

Edilor  Canadian   Ki.kci  kicai    Nkws. 

De.\r  Sir, — During  the  month  of  December  the  following  en- 
gineers have  been  examined  and  received  certificates  :  ist  class, 
Wm.  Gray,  Gait,  jnd  class,  G.  B.  Risler,  London;  .A.  J.  House, 
Sudbury;  Thos.  Leake,  Siralford  ;  J.  G.  Archibald.  Woodstock. 
3rd  class,  Jno.  K.ippler,  St.  M.irys;  R.  Hult,  Queenston ;  J. 
Wedgerry,  Woodstock;   J.  F.  Glennie,  Listowel. 

The  following  engineers  who  formerly  held  3rd  class  certificates 
have  passed  the  examination  and  received  2nd  class  certificates: 
Wm.  Cole,  Thos.  Young,  D.  McKay,  and  R.  Topping,  all  of 
Woodstock. 

During  the  month  seventeen  engineers  tried  the  examination, 
and  Ihiiieen  were  successful. 

I  shall  bo  glad  to  send  copy  of  by-laws,  &.C.,  to  any  engineer 
who  will  send  request  for  same  on  post-card. 
Yours  tnily, 

.A.  E.  Edki.ss,   Registrar. 
139  Borden  si.,  Toronto. 
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A  CANADIAN  MOTOR-CYCLE  CONTEST. 

Bv  Arihi  R  W.   Whiti;,   Luniion. 

Glancing  through  the  different  scientific  papers,  one 
sees  considerable  discussion  and  argument  about  motor 
vehicles.  Some  probably  through  selfish  motives  pub- 
lish what  they  designate  a  "Conservative  Article,"  and 
in  some  instances  an  editorial  dealing  with  the  question. 
The  articles  referred  to  are  inconsistent  in  the  extreme, 
and  the  only  inference  to  be  taken  from  them  is,  that 
their  writers  are  not  ready  for  the  advent  of  motor 
vehicles.  By  all  means  be  conservative,  but  do  not 
allow  personal  advantages  to  be  the  motive. 

.Among  the  best  methods,  in  the  writer's  opinion,  for 
"pushing  this  good  thing  along"  in  Canada,  public 
trials  and  tests  stand  well  to  the  fore.  New  York  is 
agitating  one,  and  France  and  Germany  will  hold  a 
number  next  summer.  The  last  issue  of  the  London, 
(Eng.)  "Engineer"  contains  full  prize  list  and  condi- 
tions of  a  competition  for  one  thousand  guineas. 

The  present  English  law  prohibits  a  self-propelled 
vehicle  from  travelling  more  than  four  or  six  miles  per 
hour,  and  places  further  restrictions  on  this  manner  of 
travelling,  enough  to  make  a  race  impossible  without 
special  act  of  parliament,  or  a  revision  of  turnpike  laws, 
which  changes  are  now  being  agitated.  There  seems 
to  be  a  difference  of  opinion  as  to  whether  a  race  could 
be  run  in  Canada,  without  the  same  steps  being  taken. 
Should  this  be  the  case,  would  it  not  be  advisable  to 
obtain  permission,  before  a  Canadian  race  takes  place, 
otherwise  the  contestants,  or  promoters  of  the  trial, 
could  be  held  responsible  for  damages  arising  from 
frightened  horses,  etc. 

That  a  Canadian  race  should  take  place  goes  without 
saying.  We  must  keep  up  with  the  times.  If  there 
are  no  public  spirited  men  who  can  afford  to  offer  suffi- 
cient inducements,  in  the  shape  of  prize  money,  forth- 
coming, the  race  can  be  arranged  in  other  ways.  In 
Ontario,  we  have  two  large  fall  exhibitions,  the  Indus- 
trial, of  Toronto,  and  the  Western,  of  London.  Either 
of  these  should  be  able  to  make  a  paying  investment  of 
a  motor  cycle  contest  ;  it  would  certainly  be  a  drawing 
attraction,  more  instructive,  more  entertaining,  better 
advertised  and  more  in  keeping  with  an  industrial 
exhibition,  than  balloon  ascensions,  high  diving,  second- 
class  contortionists  and  acrobatic  entertainments  and 
wild-west  and  Arab  shows,  comprised  mostly  of  toughs 
from  the  slums  of  large  cities,  who  hire  a  few  horses, 
dress  in  exaggerated  costumes,  shout  and  discharge 
firearms.  Half  the  amount  of  money  paid  for  this  sort 
of  thing,  would  make  a  purse  sufficient  to  induce  others 
besides  Canadians  to  compete.  It  would  make  an 
exhibition  Industrial  in' reality,  as  well  as  in  name.  It 
would  stimulate  Canadian  inventors,  as  the  Chicago 
race  did  United  States  inventors.  Previous  to  the 
advertising  of  this  race,  motor  vehicles  were  almost 
unknown  in  the  United  States.  Over  five  hundred 
applications  for  patents,  covering  motor  vehicles  and 
parts  thereof,  were  made  during  the  time  intervening 
between  the  first  notice  and  the  consummation  of  the 
race.  If  five  hundred  of  our  best  thinkers  started  to 
think,  it  would  mean  more  for  Canada  than  one  can 
imagine.  Motor  vehicles  are  only  in  their  infancy. 
There  is  room  for  great  improvement,  and  competitive 
tests  are  among  the  best  methods  for  their  improvement. 
Preliminary  tests,  from  which  the  judges  could  decide 
the  points  of  internal  friction,  design,  construction,  ease 
of  handling,  finish,  etc.,  could  be   held   the  first  four  or 


five  days  of  the  exhibitions,  in  a  building  provided  for 
this  exhibit.  Processions  could  be  given  daily  in  the 
ring,  and  a  final  race  starting  in  the  ring,  encircling  it 
once  or  twice,  thence  to  a  point  twenty  or  thirty  miles 
into  the  country  and  return  to  finish  by  again  going 
around  the  ring.  Manufacturers  would  enter  a  contest 
of  this  kind  as  much  for  advertisement  as  for  the  prize 
money,  and  should,  in  the  writer's  opinion,  be  willing 
to  pay  a  reasonable  entrance  fee. 

There  is  no  reason  why  both  London  and  Toronto 
should  not  include  a  motor  vehicle  contest  in  their 
attractions  and  prize  lists,  and  it  is  to  be  hoped  that  the 
directors  of  these  exhibitions  will  give  it  due  considera- 
tion. London  can  offer  exceptionally  good  accommoda- 
tion. A  race  from  the  city  to  Lucan  or  Strathroy 
would  be  an  ideal  run — roads  that  are  good  in  all 
weathers,  with  just  grades  enough  to  give  a  good  test, 
and  plenty  of  villages  along  the  route  for  frequent  relay 
stations. 

The  vehicles  might  be  divided  into  two  classes,  one 
class  for  electric  motor  vehicles  and  another  for  car- 
riages driven  by  internal  combustion  engines  and  other 
small  motors,  that  carry  their  fuel  in  small  receptacles, 
enabling  them  to  take  enough  for  the  complete  trip. 
The  former  might  show  up  to  good  advantage  in  pre- 
liminary tests,  processions,  and  short  trips,  but,  as  has 
been  proven  by  previous  races,  the  latter  could  make 
the  best  time  in  a  long  road  race. 

Should  these  few  rambling  remarks,  or  any  personal 
assistance,  be  of  any  value  to  exhibition  directors,  or 
private  individuals  with  a  desire  to  further  the  advance- 
ment of  this  industry  in  Canada,  the  writer  will  be  more 
than  pleased.  One  thing  is  certain,  the  motor  vehicle 
has  come  to  stay,  and  our  country  should,  as  usual,  be 
well  to  the  front  in  the  improvement  and  manufacture 
of  them. 

[The  above  letter,  we  believe,  expresses  the  sentiments 
of  many  persons  who  are  engaged  in  the  manufacture 
and  development  of  motor  vehicles,  as  well  as  a  consid- 
erable number  of  outsiders  who  take  sufficient  interest 
in  the  progress  of  invention  to  realize  the  benefits  to  be 
derived  from  such  a  contest.  It  is  hoped  that  this  letter 
will  result  in  promoting  a  discussion  on  the  most  feas- 
ible plan  of  conducting  the  race.  We  are  pleased  to  be 
able  to  state  that  the  management  of  the  Toronto 
Industrial  Exhibition  Association  look  upon  the  idea 
with  favor,  and  are  at  present  considering  what  steps 
to  take  in  the  direction  of  assisting  to  bring  about  a 
test  in  Canada.  That  such  a  test  would  prove  a  draw- 
ing card  for  the  Industrial  Exhibition  goes  without 
saying.  It  would  seem  that  the  amount  of  the  prize 
money  offered  by  the  .'\ssociation  would  be  determined 
to  a  large  extent  by  the  number  of  probable  competitors. 
On  the  other  hand  the  number  of  competitors  would 
depend  in  some  degree  at  least  on  the  amount  of  the 
award.  In  any  case  should  such  a  race  be  decided 
upon,  manufacturers  should  at  once  make  known  their 
intention  of  entering  the  contest.  The  route  of  the 
proposed  race  will  be  a  matter  requiring  careful  consid- 
eration. It  is  certainly  desirable  that  the  test  should 
take  place  over  a  road  corresponding  in  character  with 
the  highways  upon  v/hich  such  vehicles  would  be 
required,  but  whether  the  Exhibition  Association  man- 
agement would  consent  to  the  test  taking  place  beyond 
the  boundaries  of  the  fair  grounds  is  yet  a  matter  of 
doubt.      We  have  reason  to  believe,  however,  that  this 
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difficulty  could  be  overcome.  The  new  Board  of  Direc- 
tors for  the  Industrial  Exhibition  Association  will  be 
elected  about  the  middle  of  February.  Nothing  definite 
will  be  known  before  that  date  regarding  the  attitude 
which  the  Association  will  assume  towards  the  proposed 
contest. — Ed.  Electric.\l  Xews.  1 


WM.  KENNEDY  &  SONS,  OWEN  SOUND. 

One  of  the  most  enterprising  firms  of  to-day  is  that 
of  Messrs.  \Vm.  Kennedy  &  Sons,  of  Owen  Sound, 
Ont.,  who  have  been  established  for  upwards  of  forty 
years.  They  have  become  known  throughout  the 
Dominion  as  manufacturers  of  the  well-known  "  New 
American"  water  wheel,  electric  water  wheel  governors, 
turbine  wheels,  and  heavy  mill  machinery.  The  turbines 
now  operating  the  lock  gates  at  the  Sault  Ste.  Marie 
canal,  recently  opened,  were  manufactured  at  their 
factory. 

The  works  comprise  tw  o  large  buildings,  one  being 
two  storeys  high,  200  x  40  ft.,  and  the  other  a  three- 
storey    stone    building,   78  x  40  ft.,     at    the    corner    of 


2,050  VOLTS  FAILED  TO  KILL. 
We  have  received  from  Mr.  J.  A.  jFarlinger, 
Gouverneur,  N.Y. ,  the  following  additional  particulars 
of  the  accident  of  which  he  was  recently  the  unfortunate 
victim  :  On  Sunday,  Dec.  8th,  I  was  asked  to  go  up  a 
25  foot  pole  and  cut  out  the  commercial  loop  of  one  arc 
circuit.  On  this  pole  there  were  three  arc  circuits  and 
two  2080  volt  alternating  circuits.  Having  received 
such  a  severe  shock  my  memory  was  affected,  so  that  I 
cannot  remember  even  going  to  the  pole,  therefore  don't 
know  how  the  accident  occurred,  and  for  three  days  after 
I  was  unconscious.  The  alternating  current  was  the  only 
one  on  at  the  time,  so  I  must  have  got  across  2,080 
volts  of  a  three  phase  alternator,  burning  the  flesh  off  the 
front  of  my  hands,  on  some  fingers  leaving  the  bones 
as  clean  as  if  scraped  with  glass.  My  position  on  the 
pole  was  such,  the  minute  I  lost  control  of  my  body 
I  fell  backward  and  down,  breaking  my  grip  on  the 
wires;  I  fell  head  first.  Striking  another  wire  in  the  fall 
somewhat  righted  my  body  and  prevented  my  brains 
being  knocked  out.      I  fell  on  my  cheek  bone,  breaking  it 


W.M.  Kknnkdv  c!i  Sons  Folndrv,  Owkn  SvHni>,  Oni. 


Beech  and  Stephen  streets.  The  business  was  original- 
ly established  by  the  late  Wm.  Kennedy,  in  1858,  the 
present  firm  being  formed  in  1864,  and  being  composed 
of  Messrs.  Matthew,  Alexander  and  William  Kennedy, 
jr.,  the  two  former  residing  in  Owen  Sound  and  manag- 
ing the  general  business,  while  the  last-named  resides 
in  Montreal  and  has  charge  of  the  branch  in  that  city. 
They  give  employment  to  between  forty  and  fifty  men. 
They  have  received  several  medals  for  their  propeller 
and  water  wheels,  including  silver  medals  from  Phila- 
delphia, Paris  and  Toronto,  several  bronze  from 
Philadelphia,  and  one  from  the  Colonial  and  Indian 
Exposition  held  in  London,  England.  The  success  of 
the  town  of  Owen  Sound  is  due  in  no  small  degree  to 
the  energetic  efforts  of  the  members  of  this  firm,  who 
have  always  been  public-spirited  in  advocating  whatever 
would  benefit  the  town.  Mr.  Matthew  Kennedy  is 
president  of  the  Board  of  Trade. 


in  two  places  and  paralyzing  one  side  of  my  jaw.  This 
fall  is  all  that  saved  my  life  as  otherwise  I  consider  the 
doctors  would  not  have  been  able  to  resuscitate  me.  I 
believe  I  am  the  only  man  who  lives  to  tell  of  getting 
2,080  volts  of  an  alternating  current  through  him. 


Dr.  G.  \V.  Strange  and  Messrs.  J.  C.  Stokes,  L.  E.  Hanibly 
and  .v.  B.  .Armstrong  are  promoting'  the  scheme  for  an  electric 
railway  between  Schomberg  and  Aurora. 

.-\  suit  has  been  entered  ag.iinst  the  Montreal  Street  Railway 
Co.,  by  Elizabeth  Kerr,  claiming  damages  for  $4,115.  It  is 
.illeged  that  she  fell  while  descending  from  a  car  on  Notre  Dame 
street,  tripping  on  some  encumberancc  on  the  step. 


ELECTRiaTY  IN  PAPER  MILLS. 
The  extensive  works  of  the  Canada  Paper  Co.,  of 
Montreal,  situated  at  Windsor  Mills,  Quebec,  are  short- 
ly to  be  operated  entirely  by  electricity,  instead  of,  as 
heretofore,  by  steam  and  water  power  combined.  The 
company  has  developed  a  large  amount  of  power  on  the 
St.  Francis  river,  which  will  be  transmitted  to  their 
mills  about  a  mile  distant.  Here  it  will  be  distributed 
to  electric  motors  ranging  in  power  from  5  h.p.  to  150 
h.p.  each  running  the  various  machines.  The  entire 
factory  will  also  be  lighted  with  incandescent  lamps, 
and  an  electric  railway  is  to  be  constructed  from  the 
power  house  to  the  mills,  for  the  purpose  of  carrying 
pulp.  The  total  amount  of  power  to  be  transmitted 
will  be  about  1,000  h.p.  The  entire  work  has  been 
placed  in  the  hands  of  the  well-known  electrical 
engineer,  Mr.  George  White- Eraser,  of  Toronto,  who 
has  just  completed  a  careful  survey  of  the  locality,  and 
is  now  engaged  on  the  specifications.  This  is  the 
largest  enterprise  of  the  kind  in  Canada,  and  will,  no 
doubt,  be  the  forerunner  of  many  similar. 
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PI  BLISllKP    ON    THK    FIFTH    OF    KVKRY    MONTH    BY 

CHAS.  H.  MORTIMER, 

Office  :  Confederation  Life  Blilding, 

Corner  Yonge  and  Richmond  Streets, 

TOIiOnSTTO,  -  -  O.A.]Sr-A.lD-A.. 

Telephone  2362. 

New  York  Life  Insurance  Building,  Montreal. 

Bell  Telephone  22Q9. 

ADVERTIS  E  STENTS, 

Advertising  rates  sent  promptly  on  application.  Orders  fo-  advertising  should 
reach  the  office  of  publication  not  later  than  the  aslh  day  of  the  month  immediately 
preceding  date  of  issue.  Chansies  in  advertisements  will  be  made  whenever  desired, 
without  cost  to  the  advertiser,  but  to  insure  proper  compliance  with  the  instructions 
of  the  advertiser,  requests  for  change  should  reach  the  office  as  early  as  the  2;nd  day 
of  the  month. 

8  VBSCRIPTIONR, 

The  Electbical  News  will  be  mailed  to  subscribers  in  the  Dominion,  or  the 
Un'ted  States,  jwst  free,  for  $1.00  per  annum,  50  cents  for  six  months.  The  price  of 
subscription  should  be  remitted  by  currency,  registered  letter,  or  postal  order 
payable  to  C.  H.  Mortimer.  Please  dO  not  send  cheques  on  local  banks  unless  -5 
cents  is  added  for  cost  of  discount.  Money  sent  in  unregistced  letters  will  be  at 
senders'  risk.  Subscriptions  from  foreign  countries  embraced  in  the  General  Postal 
Union  $1.50  per  annum.  Subscriptions  are  payable  in  advance.  The  paper  will  be 
discontinued  at  expiration  of  term  paid  for  if  so  stipulated  by  the  subscriber,  but 
where  no  such  unde-'standing  exists,  will  be  continued  until  instructions  to  dis- 
continue are  received  and  all  arrearages  paid. 

Subscribers  may  have  the  mailing  address  changed  a'^  often  as  desired.  When 
ordering  change,  always  give  the  old  as  well  as  the  new  address. 

The  Publisher  should  be  notified  of  the  failure  of  subscribers  to  receive  their  paper 
promptly  and  regularly. 

EDITOR'S  ANNOUNCEMENTS. 

Correspondence  is  invited  upon  all  topics  legitimately  coming  within  the  scope  of 
this  journal. 

The  * '  Canadian  Electrical  News ' '  has  been  appointed  the  official  paper 
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The  storage  battery  as  a  central  sta- 
Batteries  ^'"^   auxiliary  is  just  now  receiving   a 

very  great  deal  of  attention  at  the 
hands  of  engineers.  A  recent  meeting  of  the  American 
Institute  of  Electrical  engineers  held  in  New  York  was 
entirely  devoted  to  a  discussion  of  its  proper  place  in 
central  station  practice,  and  the  census  of  opinion 
seemed  to  be  that  the  storage  battery  must  be  regarded 
and  accepted  as  a  most  important  and  dividend-making 
necessity.  Everyone  familiar  with  the  operation  of  an 
electric  plant  will  be  able  to  trace  out  a  load  diagram 
for  himself.  If  the  capacity  of  the  station  is  1,000 
lamps,  then  he  will  know  that  from  about  5  p.m.  till  8 
or  9  p.m.  every  lamp  will  be  going,  but  that  from  9  p.m. 
till  midnight  he  will  not  have  more  than  a  fifth  of  full 
load.  Now  every  educated  steam  user  knows  that  an 
engine  or  dynamo  works  most  economically  when  it  is 
doing  its  full  rated  work,  and  that  in  proportion  as  it's 
load  becomes  lighter,  so  does  it's  efficiencj-  become  less, 
so  that  the  operation  of  a  plant  at  one-fifth  load  is  a 
most  uneconomical  necessity.  Any  device,  therefore, 
which  will  permit  of  machinery  being  operated  at  full 
load  for  a  considerable  proportion  of  it's  running  time 
is  worthy  of  very  careful  examination,  and  such  a  device 
is  the  storage  battery.  During  the  period  of  very  light 
lamp  load,  the  battery  may  be  charging,  thus  bringing 
up  the  station  load  line  to  full  capacity,  and  when  the 
short  period  of  very  heavy  load  is  reached  the  battery 
and  the  dynamo  may  be  thrown  into  multiple  on  bus 
bars,  each  taking  it's  proportion  of  load.  At  present, 
the  dynamo  and  engine   capacity  of  a  station   must  be 
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sufficient  to  cope  with  the  maximum  load  that  can  be 
placed  on  that  station,  so  that  whereas  the  average  load 
is  perhaps  less  than  500  lamps,  the  d_vnamo,  etc. ,  must 
have  a  capacity  of  i,ooo  lamps  for  the  sake  of  the  two 
or  three  hours  of  heavy  load,  and  be  run  all  the  rest  of 
the  time  at  a  most  inefficient  rate.  Nov.',  if  the  station 
plant  consisted  of  say  a  700  lig;ht  dj'namo  and  a  storage 
battery  with  a  capacity  of  300  lights  for  four  hours, 
then  from  about  1  i  p.m.  until  shutting  down  time, 
when  probably  not  more  than  300  lamps  would  be 
burning,  the  current  for  the  other  400  lamps  could  be 
used  to  charge  the  battery,  allowing  the  engine  and 
dynamo  both  to  be  operated  at  full  load.  At 
starting  up  time  again  next  day,  when  all  1,000 
lamps  were  required,  the  storage  battery  (which  was 
fully  charged  last  night)  and  the  dynamos  could  each 
be  called  upon  to  take  care  of  their  proper  shares.  The 
dynamo  and  engine  would  still  be  run  at  full  load,  and 
therefore  highest  efficiency.  In  this  way  it  is  seen  that, 
first,  the  steam  and  dynamo  plant  need  only  be  of  700- 
light  capacity,  instead  of  1,000-light,  and  will  run  most 
of  the  time  at  or  near  full  load.  It  is  true  that  a  storage 
battery  requires  a  direct  current  to  charge  it,  but  in- 
stances can  be  referred  to  when  alternating  dynamos  have 
been  used  with  a  rectifier  for  the  purpose,  with  perfect 
success.     We  shall  refer  to  this  matter  again. 


„  ^     ^    _     ,.      There  are    a  great  number  of  central 
Motors  lor  Single  f 

Phase  Alternating     stations  throughout   Canada  that  could 
Currents.  very   profitably   operate    a  day  load  of 

small  motors  in  factories,  saw  mills,  stores,  etc.,  but 
which  have  been  precluded,  hitherto,  from  working  up 
such  a  business  because  their  machinery  was  single- 
phase  alternating,  the  current  from  which  could  not 
satisfactorily  be  used  for  power  purposes.  A  single 
phase  alternating  motor  will  not  start  up  with  a  load 
on,  which  defect,  of  course,  renders  it  useless.  Mr.  C. 
G.  Bradley,  however,  has  elaborated  a  method  of  split- 
ting up  a  single-phase  E.M.F.  into  any  number  of  sym- 
metrical phases,  with  the  view  of  overcoming  this  com- 
mercial disability  of  the  single-phase  alternating  ma- 
chine. The  method  is  somewhat  complex  to  describe, 
involving  the  use  of  condensers  and  inductances,  but 
the  results  reached  seem  to  be  very  satisfactorv,  and 
hold  out  the  reasonable  hope  that  alternating  current 
stations  may  be  able  to  work  up,  and  a\  ail  themselves 
of  a  very  profitable  power  business,  without  requiring  to 
change  the  type  of  their  machinery.  Of  course  the 
method  of  "transformation  of  phases"  involves  some 
small  losses  which  are  eliminated  in  a  properly  con- 
structed two  or  three  phase  system  ;  but  the  money 
value  of  these  losses  is  apparently  so  much  less  than  the 
interest  on  the  increased  capitalization  required  to 
change  all  the  machinery  of  a  station  from  single  to  two 
or  three  phase  types,  that  central  station  men  would  do 
well  to  look  into  the  commercial  advantages  of  this 
method. 


A  LETTER   was    printed   in   the    lanuarv 
Central  station  Men    ■  ,  .   ,  ,  •     ,.  .-     ,' 

andtheC.E.A.  issue  which  seemed  to  indicate  a  feel- 
ing on  the  part  of  some  central  station 
owners  and  managers  that  concerted  action  on  the  part 
of  the  operating  branch  of  the  electrical  industry  is  be- 
coming more  necessary  as  electric  lighting  and  power  is 
becoming  more  general.  The  desirability  o(  union  and 
co-operation  has  been  endorsed  in  the  United  States, 
where  there  is  a  National  Electric  I-ight  .Association  and 
many  independent  local  associations  organized  for  the 
same  purpose.  In  Great  Britain  questions  relating  to 
the  methods  of  operation  of  central  stations  are  dis- 
cussed at  meetings  of  municipal  engineers'  societies,  gas 
engineering  societies,  and  wherever  there  arc  found  suf- 
ficient engineers  interested  in    electricity,   to  give  their 


views  or  experience.  On  the  continent  of  Europe,  cen- 
tral station  engineering  is  recognized  as  being  a  special 
branch  of  electrical  study,  and  the  central  stations  band 
together  in  order  to  promote  their  mutual  interests,  to 
further  their  knowledge  of  operating  economics,  and  to 
guard  themselves  as  an  industry  against  the  encroach- 
ments of  the  public  on  one  hand  and  the  manufacturing 
companies  on  the  other.  This  spirit  of  co-operation 
has  even  taken  the  form  in  Germany  of  committees 
appointed  by  the  central  stations  to  investigate  and 
examine  into  very  many  matters  affecting  the  interests 
of  the  industry,  and  in  which  the  experience  of  the 
individual  is  valuable  as  contributing  to  a  sum  total  of 
conclusions  which  could  only  be  formulated  after  such 
an  exhaustive  enquiry.  Their  latest  committee,  for 
example,  has  performed  a  most  important  service  to  the 
general  body  within  the  last  few  weeks,  by  making  a 
most  minute  examination  of  the  conditions  of  the  incan- 
descent lamp  service  and  supply,  making  enquiries  in 
every  direction  and  bringing  forward  many  points  hith- 
erto but  little  understood,  and  which  have  most  import- 
ant influence  in  operating  expenses.  The  advantages  to 
be  gained  by  the  co-operating  of  central  station  men  will 
be  perfectly  evident  when  it  is  considered  that  they  are 
required  to  supply  to  the  public  one  of  their  greatest 
necessities  —  light  ;  that  they  have  to  do  this  in  compe- 
tition with  gas  companies  and  also  against  that  of  the 
oil  vi'ells  ;  that  they  are  no  longer  able  to  get  fancy 
price;-  for  electricity,  and  that  their  dividends  depend  on 
their  economical  operation.  They  will  be  still  more 
evident  when  it  is  considered,  that  this  economical 
operation  involves  the  study  of  problems  connected  with 
steam  machinery  as  well  as  electric  machinery  and  all 
sorts  of  electrical  appliances.  If  it  requires  special 
training  to  qualify  a  steam  engineer,  and  different 
special  training  to  qualify  an  "  electrician  "  ;  how  much 
more  special  must  be  the  training  of  the  man  who  has 
to  manage  an  electric  light  and  power  business  in  which 
both  classes  of  machinery  are  used  ?  The  manager  of 
every  central  station,  large  or  small,  has  acquired 
experience  with  lamps,  coal,  carbons,  rates,  and  what 
not,  and  such  experience  collected  and  published  would 
be  of  great  service  to  many  other  managers,  who,  hav- 
ing given  their  attention  to  other  and  equally  important 
questions,  would  be  able  to  reciprocate  to  the  general 
benefit  of  the  entire  industry.  We  all  want  to  know 
how  our  neighbour  is  getting  on  with  some  particular 
class  of  apparatus,  and  very  likely  will  be  able  to  give 
him  some  little  valuable  pointer  in  return  for  his  sug- 
gestion, but  at  present  every  individual  plant  has  to 
gain  its  experience  for  itself,  often  to  buy  it  dear, 
whereas  a  little  cordial  co-operation  would  enable  every- 
one to  profit  by  the  experience  gained  by  some  other 
one.  A  central  station  must  indeed  be  in  a  position  of 
ideal  perfection  if  it  can  learn  nothing  at  all  from  some 
other  one.  The  Canadian  Electrical  .Association  is  a 
bodv  formed  for  the  express  purpose  of  facilitating  this 
interchange  of  ideas  and  experiences.  At  the  annual 
meetings  many  valuable  papers  are  presented  dealing 
with  matters  that  come  under  the  daily  notice  of  central 
station  men.  It  is  this  want  of  any  organization  in  the 
electrical  industry  that  is  a  principal  cause  of  the  crude- 
ness  of  central  station  practice  alluded  to  in  our  last 
issue.  It  is  not  too  much  to  say  that  everybody  loses 
by  the  present  incoherence  in  the  electric  lighting  pro- 
fession. The  public  loses  because  the  central  station 
owners  do  not  know  the  latest  and  best  methods  o( 
supph  nor  keep  themselves  abreast  of  the  times  ;  the 
central  station  men  lose  greatly  because  each  one  buys 
his  experience  for  himself,  and  since  he  is  not  able  to 
compare  his  results  with  those  attained  elsewhere  is 
most  likelv  to  fall  into  a  groove.  The  manufacturing 
companies  lose  because  they  have  more  difliculty  in 
introducing  any  new  and  more  eflicient  machinery  when 
they  have  to  deal  with  eacii  customer  separately,  than 
thev  would  if  they  could  present  their  new  goods  to  an 
association,  each  member  of  which  would  be  able  to 
keep  in  touch  with  the  others.  Hut  the  central  station 
man  loses  most  of  all,  because  every  improvement  in 
machinery,  or  in  the  method  of  its  operation,  tends  to 
reduce  costs  of  operation,  and  hence  to  increase  profits. 
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CENTRAL  STATION  BOOK-KEEPING. 
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II. 

H.wiNC.  generated  our  steam,  we  have  to  use  il  lo  the  best  ad- 
vantage, and  so  must  know  something  about  the  engine,  how  it 
works,  whether  it  requires  attention  to  valves,  and  so  on.  Steam 
lias  an  expansive  foree  as  well  as  a  direct  pressure,  and  the 
greatest  eeonomy  is  attained  when  we  make  use  of  both  in  tlieir 
proper  proportions.  If  we  admit  steam  to  the  cylinder,  and  allow 
it  to  act  with  full  boiler  pressure  during  the  whole  length  of  stroke, 
when  we  open  the  exhaust  port  this  high-pressure  steam  will  be 
allowed  to  go  free  without  our  having  got  nearly  as  much  out  of  it 
as  it  is  capable  of.  But  if  we  admit  steam  during  only  a  certain 
portion  of  the  stroke,  and  then  shut  it  off  from  boiler  pressure, 
letting  it  expand  itself  down  to  a  gradually  lower  and  lower  pres- 
sure, so  that  at  the  opening  of  the  exhaust  port  it  has  no  expan- 
sion force  left — then  we  make  use  of  all  the  power  it  can  give  us, 
and  we  use  it  economically.  What  is  the  good  of  letting  steam 
go  free  into  the  atmosphere  when  it  has  force  left  in  it  still?  What 
is  the  good  of  raising  it  to  lOO  lbs.  pressure  in  the  boiler,  if  we  let 
it  out  of  the  cylinder  when  it  still  has  lo  lbs.  pressure  left?  We 
might  just  as  well  raise  it  to  90  lbs.  in  the  boiler,  and  exhaust  it  at 
no  pressure,  or  atmospheric  pressure ;  only  in  this  case  we  lower 
the  power  of  the  engine.  The  last  thing  to  do  is  to  so  arrange 
that  steam  shall  be  admitted  at  boiler  pressure  in  such  quantity 
that  when  the  exhaust  opens  it  shall  have  expanded  down  to  about 
no  pressure.  Then  we  shall  have  got  all  the  good  out  of  it  it  is 
capable  of,  and  shall  be  using  it  economically.  As  a  rule,  engines 
are  so  proportioned  and  rated,  that  steam  is  admitted  at  boiler 
pressure  for  one-quarter  of  the  stroke,  and  allow^ed  to  expand  down 
during  the  other  three-quarters,  and  that  when  ihis  proportion  is 
observed,  it  will  be  exhausted  at  just  sufficiently  above  atmospheric 
pressure  to  ensure  its  freeing  itself  quickly. 

It  is  understood  that  in  the  above  I  do  not  consider  throttle 
valve  engines,  but  only  those  that  regulate  power,  and  consequently 
speed,  by  means  of  cut-off  valves.  These  engines  are  so  made  that 
they  will  automatically  vary  their  own  steam  consumptions,  in  ac- 
cordance with  the  work  that  they  are  required  to  do,  by  admitting 
steam  for  a  longer  or  shorter  period  during  each  stroke;  and  an  en- 
gine that  has  a  rating  of  100  h.p.  at  one-quarter  cut-off  will  actually 
do  much  more  when  it  allows  half  cut-off,  or  much  less  when  it  shuts 
off  at  only  one-eighth  of  stroke,  and  these  variations  it  can  make 
itself,  as  it  is  running.  It  must,  however,  be  clearly  understood, 
that  if  this  engine  has  such  a  large  load  placed  on  it  as  requires 
steam  to  be  admitted  at  boiler  pressure  during  half  of  a  stroke, 
this  steam  will  be  exhausted  into  the  air  before  it  has  nearly  ex- 
hausted its  expansion  force,  and  so  will  be  used  wastefully.  Or 
again,  if  a  100  h.p.  quarter  cut-off  engine  is  run  at  so  small  a  load 
as  requires  steam  to  be  admitted  during  only  one-eighth  of  stroke 
to  keep  the  speed  down  to  its  proper  number  of  revolutions,  then 
this  steam  will  have  expanded  down  to  atmospheric  pressure  some 
little  time  before  the  exhaust  port  opens,  and  as  the  piston  still 
moves  forward,  there  will  be  a  partial  vacuum  formed  where  there 
actually  should  be  a  pressure,  which  is  again  a  most  extravagant 
and  undesirable  condition.  The  valves  that  open  and  shut  the 
admission  and  exhaust  ports  are  of  course  all  movable,  and  are 
actuated  by  eccentrics  or  cams,  or  what  not,  that  are  also  movable; 
which  eccentrics  are  in  turn  thrown  and  their  actions  regulated 
by  some  form  of  governor,   which  is  again  in  constant  motion. 

Now,  I  think  that  a  general  statement  may  be  made  that  no  one 
will  feel  disposed  to  contradict,  viz :  No  piece  of  machinery  that 
ever  was  made,  simple  or  complex,  is  so  perfect  that  it  cannot  get 
out  of  order  or  adjustment.  This  is  especially  true  of  a  steam  en- 
gine. The  valves  will  most  certainly  wear  out  in  time  and  leak  ; 
they  may  slip ;  the  eccentric  on  its  strap  may  work  loose  ;  the  rod 
lengthen  the  sixteenth  of  an  inch  through  a  nut  slacking;  or  the 
governor  stick,  or  slip,  or  do  some  other  vexatious  thing  that  none 
would  expect  of  it.  Who  can  say  what  an  engine  is  or  is  not  cap- 
able of  doing,  when  it  it  is  held  together  with  nuts  and  bolts,  and 
built  of  material  that  must  wear?  And  any  little  thing  it  does 
wrong  means  extra  expense  and  less  profit. 

Now  consider  for  a  moment  what  the  consequences  of  a  very  little 
slip  or  stick  in  a  valve  may  be.  An  exhaust  valve  may  open  a  shade 
loo  soon  or  too  late.  In  the  former  case  steam  will  be  exhau.sted 
before  it  has  expanded  down  enough;  in  the  latter  it  will  not  have 
time  to  get  quite  away,  and  some  will  be  imprisoned  in  the  cylinder 
to  produce  a  back  pressure.  In  the  former  case  steam  is  wasted,  in 
the  latter  a  little  more  steam  will  be  required  to  overcome  the  back 
pressure  than  would  otherwise  be  necessary.  In  either  case 
money  is  being  wasted  in  fuel.     Now,  if  oil    is   allowed    to    cake 


with  a  little  du.st  around  the  release  of  the  exhaust  valve,  it  may 
cause  it  to  stick,  and  every  person  familiar  with  machinery  knows 
how  it  can  get  out  of  order  in  the  most  inexplicable  fashion.  All 
these  considerations  serve  to  emphasize  the  necessity  of  keeping 
some  t  rack  of  the  engine's  working,  and  we  have  a  means,  in  the 
indicator,  of  employing  a  private  detective  who  will  report  to  us 
with  unfailing  accuracy,  everything  that  engine  does.  Is  the 
cylinder  or  piston  wearing?  Are  the  rings  getting  loose?  Is  the 
admission  valve  getting  the  worse  for  usage?  The  indicator  card 
gives  indications  of  the  steam  blowing  through.  Are  any  of  the 
valves  opening  or  shutting  too  soon  or  too  late?  There  it  is  on 
the  accusing  little  diagram.  Is  anything  wrong  at  all?  The 
little  indicator  will  run  the  offender  to  earth.  Therefore  it  is,  I 
say,  do  not  trust  your  engine  too  much.  Keep  a  watch  on  it,  and 
record  its  operation  frequently.  Everyone  has  not  got  an  indi- 
cator, but  I  think  I  should  like  to  take  cards  once  every  week, 
and  in  order  that  the  information  may  be  complete,  it  would  be 
necessary  to  record,  at  the  instant  of  taking  the  card,  the  boiler 
pressure,  the  reading  of  the  ammeter  and  the  volt-meter  of  the 
dynamo  or  dynamos  run  by  the  engine,  with  the  speed  of  engine, 
these  in  order  that  the  load  on  the  engine  may  be  calculated,  to 
compare  with  the  indicator  diagram.  Cards  should  be  taken  at 
intervals  throughout  the  run,  when  the  load  is  at  different  points, 
so  as  to  know  what  the  engine  does  at  all  proportions  of  load. 

The  load  on  the  engine  for  any  card  can  be  calculated  by 
multiplying  the  ammeter  and  V9lt-meter  readings  together  for 
wattage,  and  adding  in  the  shafting  and  dynamo  frictions,  taking 
also  into  consideration  the  proportionate  inefficiencies  of  dynamos 
at  various  loads,  which  can  be  obtained  with  more  or  less  ac- 
curacy from  the  manufacturers. 

The  method  of  calculation  of  the  real  load  on  the  engine  cor- 
responding to  any  observed  ammeter  and  voltmeter  readings,  will 
be  as  follows,  which  will  be  quite  close  enough  for  all  practical 
purposes : 

Assuming  a  dynamo  with  the  following  manufacturing  company's 
data  and  rating: 

Capacity,  50  k.w. ;  commercial  efficiency  at  full  load,  95%;  at 
half  load,  90%  ;  at  one-quarter  load,  85%.  Full  load  current,  50 
amperes;  voltage,  1,000,  and  (for  the  sake  of  simplicity)  no  over- 
compounding,  and  allowing  for  no  drop. 

Then  this  machine  will  require  to  run  it  at  full  load 


—  kilowatts  or  '°°''^°  horse-power ; 
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,  .,                         100x25  1 
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at  half-load 

at  quarter-load  '"""'Y'  "'"'  kilowatts  or  ■""^■^/-  horse-power. 
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Next  an  allowance  must  be  made  for  the  power  wasted  by  the 
belt,  which  will  depend  in  amount  on  the  state  the  belt  is  kept  in, 
but  which,  if  that  state  is  good,  may  be  taken  at  say  8%,  and  an 
allowance  for  the  shafting  of  say  10%.  These  amounts  added  to- 
gether will  show  what  the  engine  had  to  do  when  the  card  was 
taken,  and  a  neat  number  of  such  cards  can  be  averaged.  The 
results  can  be  collected  and  set  forth  in  the  form  shown  below, 
and  the  cards  themselves  should  be  very  carefully  studied  by  an 
experienced  person,  and  the  horse-power  indicated  by  them  re- 
corded, with  any  remarks  tending  to  explain  their  meaning. 
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If  it  be  impossible  for  any  station  to  take  cards  so  frequently, 
then  they  should  by  all  means  manage  to  have  it  done  not  less 
than  every  three  months. 

Before  leaving  this  part  of  the  station,  there  is  one  set  of  ex- 
periments and  records  that  should  be  kept  by  everyone  using  a 
condensing  plant,  viz :  records  at  fixed  times  during  the  run, 
of-reading  of  vacuum  gauge  and  temperaturesof  condensing  water, 
and  water  of  condensation.  If  the  condensed  steam  is  to  be  used 
and  fed  back  into  the  boiler,  it  is  of  advantage  that  it  should  be 
discharged  from  the  condenser  at  as  high  a  temperature  as 
possible.  But  the  less  heat  that  is  taken  out  of  the  exhaust  steam, 
the  lower  will  be  the  vacuum  ;  consequently  there  will  be  found  a 
point  where  increased  temperature  of  water  of  condensation,  far 
from  being  an  economy,  will  actually  be  a  disadvantage,  and  the 
most  truly  economical  balance  must  be  arrived  at  by  experiment 
and  calculation,  and  then  preserved  by  constant  care  and  attention. 

We  have  now  obtained  a  methodof  recording  our  steam  genera 
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tion  and  utilization,  which  will,  1  think,  ifive  the  averaiff  conlral 
station  a  \er\-  fair  insight  into  this  important  department,  and  I 
would  suggest  that  every  steam-using  plant  should  experiment 
with  different  kinds  of  coal ;  mix  different  kinds  together  till,  by 
comparing  results,  they  arrive  at  what  seems  to  be  best  for  them. 
Then  try  to  raise  the  temperature  of  their  feed  and  so  on,  and 
whatever  thev  do,  keep  moving  and  observing  and  learning. 
There  is  a  link  between  the  engine  and  dynamo  which  requires 
some  attention — the  bells.  There  is  always  some  slip  to  a  belt. 
It  may  be  minimized,  but  some  will  always  be  there,  and  the 
amount  of  slip  will  to  a  great  extent  depend  on  the  condition  of 
the  belt.  I  am  of  course  assuming  that  it  has  been  bought  of 
sufficient  size  and  strength.  Now,  this  slip  can  be  observed  in 
the  following  wav  ;  Everyone  knows  that  if  un  engine  and  a 
shaft  are  connected  together  by  a  belt,  the  speeds  of  their  two 
pulleys  will  be  in  the  inverse  ratio  of  their  diameters.  That  is  the 
theory.  Now,  if  an  actual  test  be  made  of  the  speeds  of  an  en- 
gine and  of  a  shaft,  by  trying  them  at  the  same  time,  with  hand 
speed  counters,  any  difference  between  the  calculated  speed  of 
the  shaft  and  the  observed  speed  can  be  set  down  to  the  slipping 
of  the  belt.  Slipping  means  that  the  power  of  the  engine  is  not 
being  fully  utilized,  and  therefore  the  belt  should  be  made  to  grip 
tighter,  either  by  tightening  it  up  to  its  proper  limit,  or  if  that 
limit  has  been  reached,  by  dressing  it  more  thoroughly.  This 
record  of  observed  speed  may  or  may  not  be  set  down  in  the  re- 
ports— but  I  should  certainly  recommend  the  observation  to  be 
made  at  frequent  intervals.  The  more  checks  you  have  on  the 
operation  of  your  machinery  and  iipparatus,  the  better  are  your 
results  likely  to  be. 

We  pass  now  to  the  records  concerning  the  electric  plant,  mere- 
ly mentioning  that  as  the  one  engineer  generally  looks  alter  the 
engine  and  dv'namos,  etc.,  the  reports  from  the  engine  room  may 
include  the  dynamo  records  as  well  as  the  consumption  of  waste, 
oil,  sandpaper,  etc.,  notice  of  which  will  be  taken  in  the  general 
summary.  Among  the  dynamo  records  which  I  consider  to  be 
really  necessary  to  an  intelligent  management  is  certainly  one 
that  I  do  not  believe  a  single  one  of  my  readers  will  keep — for  the 
reason  that  either  they  will  think  it  too  much  trouble,  or,  alter- 
nately, if  they  think  of  getting  a  machine  to  do  it  for  them,  the}' 
will  consider  it  too  much  expense.  I  allude  to  some  record  that 
will  enable  them  to  see  how  much  electricity  has  been  manufac- 
tured by  the  dynamo,  and  delivered  to  the  lines  each  night. 
There  are  only  two  wavs  of  doing  this,  either  to  use  a  recording 
station  wattmeter,  which  will  keep  track  of  every  watt  of  electric 
energy  sent  out,  and  which  will  cost  in  the  neighborhood  of  Sioo, 
or  to  make  the  engineer  put  down  on  paper  at  intervals  of  fifteen 
minutes  or  so  the  exact  readings  of  the  current  and  pressure  indi- 
cators from  which  the  station  output  can  be  closely  calculated. 

I  think  the  absolute  importance  of  some  such  record  (preferably 
the  wattmeter)  will  be  evident  to  anyone  if  they  will  consider 
for  a  moment  what  its  absence  means.  It  simply  means  that  a 
central  station  does  not,  and  cannot  know  whether  it  is  selling  its 
electricity  for  more  or  less  than  its  costs  to  make  it.  A  farmer 
knows  how  much  seed  he  puts  into  his  field,  and  he  measures  the 
number  of  bushels  he  reaps  from  it  ;  the  merchant  not  only 
keeps  account  of  the  goods  he  buys  to  stock  up  with,  but  he  knows 
how  much  has  been  sold  each  day,  and  if  his  stock-taking  shows 
a  difference  between  what  he  bought  and  what  he  has  sold,  he 
begins  to  look  about  and  see  whether  he  hasn't  lost  any  or  been 
robbed  of  some;  in  fact,  if  he  didn't  keep  track  of  what  went  out  of 
his  store,  as  well  as  what  came  into  it,  he  really  wouldn't  know 
what  he  was  doing,  whether  he  was  solvent  or  bankrupt.  A 
central  station  is  in  the  same  position,  and  if  no  record  is  kept  of 
how  much  electricity  goes  out,  wh.it  is  the  good  of  keeping  track 
of  how  much  comes  in — in  the  shape  of  fuel? 

It  was  observed  above  that  there  is  a  very  clearly  defined  rela- 
tion between  the  amount  of  coal  burned  and  the  amount  of  water 
turned  into  steam  ;  and  that  if  there  is  observed  (as  the  result  of 
records)  a  disparity  between  that  amount  of  water  actually  evap- 
orated, and  the  amount  that  theory  indicates  should  be  evapor- 
ated, that  the  matter  should  be  looked  into  with  a  view  of  secur- 
ing better  results.  The  inference  is  drawn  that  if  no  records  are 
kept,  it  is  impossible  to  detect  anything  wrong,  and  consequently 
a  great  deal  of  waste  may  go  on  with  no  one  knowing  anything 
about  it.  Now  this  is  exactly  the  same  with  regard  to  the  electric 
plant.      Mechanical  energy  has  its  equivalent  in  electrical  energy. 

If  a  force  of  one  lumdred  mechanical  horse  pi>wer  be  continu- 
ously applied  in  turning  a  dynamo  whose  commercial  cfliciency  is 
90  per  cent.,  then  th.it  dynamo  should  give  out  continuously  elec- 
trical energy  to  the  amount  of  90  h.  p.      If  it  is  observed  that   this 


dynamo  does  not  give  out  this  electrical  energy,  then  there  is 
something  wrong,  some  waste  taking  place,  which  should  at  once 
be  remedied — if  money  is  valuable.  Now,  it  is  known  how  nmch 
mechanical  energy  is  expended  during  a  run  (the  coal  and  evapo- 
ration records  will  give  this),  and  therefore  it  can  be  easily  calcu- 
lated how  much  electricity  should  have  been  generated.  But  if  it 
is  not  known  how  much  actually  has  been  generated,  what  is  the 
good  of  all  the  other  records? 

Passing  over  the  intermediate  steps — so  much  coal  should  pro- 
duce so  much  electricity.  Does  it?  If  not,  why  not?  There 
may  be  something  tremendously  wrong  somewhere  in  the  plant, 
and  it  cannot  be  known  without  this  nightly  "stock-taking." 
How  much  does  your  current  cost  you  to  make?  You  cannot  tell 
unless  you  know  how  much  you  make. 

For  the  above  reasons  I  strongly  recommend  the  use  of  station 
wattmeters,  and  that  they  be  read  every  night  at  the  close  of  a 
run.  A  meter  will  cost  about  $100  ;  the  interest  on  this  for  a  year 
is  about  $5  ;  and  if  it  isn't  worth  that  much  to  you  in  giving  you 
an  insight  into  your  business,  and  enabling  you  to  stop  wastes, 
then  there  is  no  advantage  in  book-keeping. 

Other  useful  records  are  :  The  engineer  should  note  the  reading 
of  the  current  indicator  every  fifteen  minutes  during  the  early 
part  of  the  run,  and  every  half  hour  later,  and  construct  a  "  load 
diagram "  for  every  night.  A  comparison  of  these  diagrams, 
week  by  week  and  month  by  month,  is  often  of  the  greatest  value, 
as  indicating  possible  changes  in  the  business  policy  of  the  cen- 
tral station,  whereby  better  results  may  be  attained.  He  should 
note  every  night  whether  there  is  a  "  ground  "  on  the  lines,  and 
on  which  line,  so  that  it  may  be  hunted  out  and  put  right  next 
day  ;  and  note  any  unusual  happenings — lightning  stroke  passing 
through  arresters  ;  fuses  suddenly  blowing,  with  their  cause  (if 
known) ;  new  brushes  put  on  dynamo,  or  anything  else  of  that 
nature  ;  commutator  turned  down,  and  so  on. 

Below  are  suggested  forms  that  will  be  found  convenient. 
Next  article  will  be  devoted  to  the  part  of  the  business  outside 
the  station,  consisting  of  lines,  lamps,  etc.,  vvith  some  suggestions 
as  to  the  store  room. 


Engine  report  by  S.  Smith.                    Date 
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No. 

Started      1    Stopped. 
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Temp'rature 
Hotwell 

Remarks  as  to  Re- 
pairs, Accidents  &c. 

It  will  perhaps  be  noticed,  that  what  has  gone  before  constitutes 
less  a  mere  formulation  of  accounting  systems  than  it  does  an 
enumeration  of  the  inherent  inefficiencies  of  all  machinery,  with 
some  little  indication  of  how  their  unchecked  operation  may  affect 


Dynamo  report  by 


Date. 
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the  financial  results,  and  the  description  of  a  series  of  observa- 
tions which  will  enable  the  intelligent  manager  to  detect  their 
undue  extension,  and  hence  to  apply  the  appropriate  remedies  in 
time.  The  intentioti  has  been  to  show  wh.it  very  many  sources  o( 
waste  there  are  in  the  operation  of  a  steam  .ind  electric  plant,  and 
that  although  a  central  station  manager  may  buy  the  very  best 
machinery  in  the  world,  it  will  do  him  not  the  least  good  unless  he 
oper.-ites  it  properly.  To  use  very  high-class  machinery,  and  to 
hire  cheap  labor,  is  to  save  at  the  spigot  and  waste  at  the  bung 

hole. 

(To  be  Continued.) 


The  Toronto  Electric  Light  Company  are  inst.illing  a  75  kilo- 
watt monocyclic  generator  of  the  Canadian  General  Electric 
Company's  make. 

The  new  power  house  of  the  Oshaw.1  Electric  R.tilway  Com- 
pany has  been  completed.  It  is  entirely  of  brick,  and  is  equipped 
with  Babcock  &  Wilcox  boilers  and  two  150  h.p.  cross-comiHiund 
Robb-.\rnistrong  engines,  connected  with  a  200  k.w.  six-pole 
Westinghouse  generator.  The  installation  was  made  by  Abeam 
&  Soper,  of  Ottawa,  and  makes  a  model  (X)wer-house. 

The  Toronto  Electric  Light  Company  have  closed  a  contract 
with  the  Canadian  General  Electric  Co.  for  a  600  horse-power 
slow-siH-ed  direct-connected  pi'iwer  generator.  This  m.ichine  will 
be  the  largest  in  C.inada  so  far  inst.-illed  for  the  supply  of  current 
for  st.itionarv  motors. 
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QUESTIONS  AND  ANSWERS. 

"  Si-cscKiBKR,"  Hull,  Que.,  asks:  "Can  a  direct 
current  of  electricity  be  alternated  into  a  transformer 
so  that  it  will  act  on  same  like  a  current  from  an  alter- 
nating machine  ?  I  mean  a  machine  to  change  the  di- 
rection of  the  direct  current  into  the  transformer  ;  above 
machine,  or  a  reserver,  to  be  run  by  a  belt." 

Answer. — Your  question  is  asked  in  two  parts  : 
First,  a  direct  current  cannot  be  so  acted  upon  by  any 
transforming-  device  as  to  change  its  pressure  into  one 
hisrher  or  lower,  as  is  done  with  the  alternating  current. 


Valves  of  Wheelock  Engine. 

Second,  the  nature  of  a  direct  current  cau  be  so  altered 
bv  an  appropriate  device,  that  this  altered  current  may 
be  passed  through  a  transformer,  with  the  familiar  re- 
sult. This  is  actually  done  in  several  electro-medical 
appliances,  and  in  the  familiar  electric  machine  often 
seen  at  fairs  and  exhibitions,  where  an  "  electric  shock" 
is  administered  for  5  cents.  In  this  machine  the  direct 
current  generated  by  an  ordinary  battery  is  sent  through 
the  primar\-  of  a  Ruhmcorff  coil  (which  is  nothing  more 
or  less  than  a  transformer),  and  while  it  is  flowing  it 
sets  in  automatic  action  a  vibrating  tongue,  which  ac- 
tuallv  forms  part  of  the  circuit  ;  this  tongue,  in  vibrat- 
ing, opens  and  closes  with  extreme  rapidit)'  the  primary 
circuit  ;  and  thus  produces  the  rapidly  varying  induction 
in  that  primarv  circuit  which  is  the  necessary  condition 
before  it  can  affect  the  secondary  circuit.  There  is  no 
machine  for  effecting  this  rapid  reversal  of  current, 
through  the  intervention  of  a  belt  ;  it  could,  undoubt- 
edlv,  be  done  by  passing  a  direct  current  through  some 
form  of  commutator,  which  would  pick  it  up  from 
opposite  brushes  alternately  ;  but  the  utility  of  this 
method  is  very  much  open  to  question.  This  conimu- 
tator  could  be  operated  by  a  belt." 

"  W.  B.  S.,"  Montreal,  asks:  "Can  any  of  your 
readers  tell  the  writer  if  there  is  any  book  of  tables  in 
vogue,  stating  the  number  of  amperes  a  wire  will  carry 
with  a  certain  amount  of  heat,  and  how  much  increase 
in  heat  for  each  additional  say  10  amperes.  For  ex- 
ample, say  the  temperature  of  the  work  room  be  65' 
and  a  wire,  No.  16,  be  raised  5°  over  this,  with  10 
amperes  passing  through,  how  much  more  will  it  be 
raised  with  20  amperes  passing  through  it  ?  Will  it  be 
directly  proportional  ?  What  is  the  safe  limit  to  allow 
German  silver  or  iron  wire  to  heat  up  to  in  a  resistance 
box,  say  such  as  a  field  shunt?  i.e.,  what  guage.  No. 
of  amperes,  assuming  box  to  be  freely  ventilated,  and 
wire  simply  in  spirals  ?  " 

-Answer. — We  do  not  at  this  moment  know  of  any 
book  of  tables  giving  the  temperature  or  efficients  of 
wires  heated  by  the  passage  of  a  current.  Messrs. 
Houston  &  Kennelly,  of  Philadelphia,   have   conducted 


careful  experiments  to  determine  them,  and,  no  doubt, 
are  compiling  a  book  of  such  data.  Knowing  the  spe- 
cific heating  effect,  the  effect  with  any  particular  current 
on  any  known  size  of  wire  is  easily  calculated  by  the 
well-known  C  ^  R  rule.  Your  example  can  be  worked 
out  in  the  same  way — thus  twenty  amperes  will  produce 
four  times  as  much  heat  as  ten  amperes  will,  on  the 
same  wire.  With  wires  of  different  sizes,  and  different 
lengths,  the  calculation  is  equally  simple  with  the  aid  of 
a  table  giving  the  specific  resistance  or  the  circular 
milage  of  wires,  and  knowing  previously  the  heating 
effect  on  one  sample  piece. 
Thus  it  is  seen  that  the  heating 
effect  is  not  directly  proportional 
to  the  increase  in  current,  but  it 
is  proportional  to  the  square  of 
the  current  increase  or  decrease, 
and  directly  proportional  to  the 
resistances.  The  safe  limit  of 
heat  for  rheostat  wires  is  a  mat- 
ter that  depends  on  ventilation, 
as  much  as  anything  else.  A  cur- 
rent that  would  heat  a  wire  to 
a  red  heat  in  a  confined  space 
will  be  perfectly  safe  when  cool 
air  circulates  around  it  freely.  Knowing  the  current  that 
the  rheostat  will  want  to  shunt  (maximum),  it  will  be  safe 
to  allow  about  one  square  inch  of  radiating  (cooling) 
surface  of  rheostat  for  every  ten  watts  absorbed  by  it." 


"J.  B."  writes  from  a  Western  Ontario  town,  as 
follows  :  "I  am  in  'charge  of  a  Wheelock  engine,  but 
have  never  seen  the  valves  of  this  engine  nor  even  a  cut 
of  the  valves.  I  have  seen  instructions  in  mechanical 
papers  for  setting  valves  of  other  engines,  but  never  a 
Wheelock.  Could  you  tell  me  where  I  could  get  the 
information  I  want  ?  " 


\alve  of  Wheelock  Engine- -Showing  Valve  Motion  at 
End  of  Cylinder. 

Answer. — The  accompanying  cuts  and  diagram,  for 
which  we  are  indebted  to  the  Goldie  &  McCulloch  Co., 
of  Gait,  Ont. ,  the  Canadian  manufacturers  of  the 
Wheelock  engine,  will  doubtless  enable  our  correspond- 
ent to  understand  the  valve  mechanism.  The  diagram 
shows  the  dashpot  and  a  portion  of  the  valve  motion 
for  one  end  of  cylinder.  On  the  arm  of  cut-off  valve 
will  be  noticed  the  letters  R  and  L.  When  the  valve  is 
at   rest  and   the    hook   detached,  the    line    R   should    be 
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perfectly  perpendicular  ;  the  dashpot  will  be  down  and 
the  spring  closed.  Should  the  line  not  be  perpendicular, 
the  stud  B  has-  an  eccentric  pin  on  the  end  and  the  dash- 
pot  can  be  raised  or  lowered  by  loosening-  the  set  screw 
and  turning  stud.  Sometimes  this  is  necessary  owing 
to  the  leather  under  dashpot  getting  worn  thin.  With 
the  crank  of  engine  on  dead  centre  and  the  hook 
attached  so  as  to  hold  the  cut-off  valve  open,  the  line  L 
will  be  perfectly  perpendicular.  With  this  correct,  the 
engine  will  have  the  proper  lead,  for  the  line  L  shews 
the  lead  line.  If  this  is  not  correct,  it  can  be  changed 
by  moving  the  eccentric  on  shaft.  After  taking  a  dia- 
gram, should  the  engineer  find  more  load  on  one  end  of 
cylinder  than  the  other,  all  that  is  necessary  to  do  is  to 
shorten  or  lengthen  the  rod  between  the  two  trips,  as 
the  case  may  require,  it  having  a  right-hand  thread  at 
one  end  and  a  left-hand  thread  at  the  other  ;  one  of  the 
trips  is  shown  on  diagram  at  C.  The  rod  shown  on 
diagram  is  not  the  rod  referred  to,  but  extends  back 
from  the  trip  C  to  the  valve  at  back  end  of  cylinder, 
the  diagram  being  taken  from  front  or  frame  end  of 
cylinder.  The  rod  shown  is  from  the  valve  motion  to 
the  governor  and  this  should  not  be  changed  by  the 
engineer,  as  it  is  always  set  before  leaving  the  shop  ; 
in  fact,  none  of  the  rods  should  be  changed  except  the 
one  mentioned  between  the  two  trips.  The  valves  are 
always  carefully  set  before  the  engine  is  shipped,  but 
the  points  mentioned  may  become  necessary  by  the 
valve  motion  getting  worn.  No  changes  should  be 
made  unless  the  person  making  them  is  thoroughly  con- 
versant with  all  parts  of  the  engine. 


connected  in  series,  the  highest  voltage  lamp  always 
gives  the  brightest  light.  It  is  a  phenomenon  we  have 
not  observed  ourselves,  and,  therefore,  cannot  say. 
There  is  probably  some  difference  in  the  lamps  them- 
selves.     We  should  like  to  hear  a  little  more  about  it. 


"A  Constant  Reader,"  Whitby,  Ont.,  writes: 
"  Please  answer  me  the  following  questions  in  your 
next  issue  of  the  Electric.a.l  News  :  "  Describe  a 
pump,  an  injector,  a  boiler,  a  steam  engine  ;  also  how 
is  it,  when  lamps  are  connected  in  series,  as  in  railway 
circuits,  the  highest  voltage  lamp  always  gives  the 
brightest  light  ?  " 

Answer. — Proper  and  thoroughly  comprehensive 
answers  to  your  questions  would  involve  writing  a 
treatise  on  steam  machinery  which  would  somewhat 
exceed  the  limits  of  one  of  our  ordinary  issues — but, 
assuming  that  you  have  at  least  an  elementary  know- 
ledge of  physical  and  mechanical  principles — the  follow- 
ing answers  may  satisfy,  (a)  A  pump  (assuming  it  to 
be  a  water  pump)  is  an  apparatus  for  attaining  two 
objects,  viz.  :  Either  for  raising  water  from  a  lower  to 
a  higher  level  against  the  force  of  gravity  ;  or  for  forc- 
ing water  into  some  receptacle  against  some  counter- 
acting force,  (b)  An  injector  is  an  apparatus  for 
forcing  water  into  a  receptacle  against  a  counteracting 
force.  It  is  used  in  connection  with  a  steam  plant  to 
force  feed  water  into  the  boiler  against  the  pressure  of 
steam  in  that  boiler.  In  so  far,  it  serves  the  same  pur- 
pose as  a  "  feed  pump,"  but  its  method  of  doing  so  is 
different,  (c)  A  boiler  is  an  apparatus  in  which  is  made 
the  steam  required  for  use  in  a  steam  engine.  It  is  so 
constructed  that  the  steam  raised  from  the  heated  water 
is  not  permitted  to  escape  in  the  atmosphere  but  is 
imprisoned  within  it  until  required  for  use.  (d)  .A  steam 
engine  is  a  device  for  enabling  man  to  avail  himself  of 
the  enormous  power  of  steam  under  pressure.  The 
above  definitions  are  all  that  can  be  given  in  such  a 
short  space.  If  they  be  not  suflicient  then  there  is  an 
immense  technical  literature  on  the  subject,  which  will 
probably  give  a  better  idea  as  to  why.     When  lamps  are 


SPARKS. 

The  Olt.iwa  Electric  R.iiKv.iy  have  adopted  the  fare  box  sys- 
tem of  collecting  fares. 

The  project  to  build  an  electric  railway  from  \'aiicon\'er  to  Port 
Langlcy,  B.  C,  is  again  being  revived. 

The  Canadian  General  Electric  Co.  have  been  granted  a  fran- 
chise for  electric  lighting  at  Tavistock,  Ont. 

Messrs.  \V.  H.  and  E.  C.  Breithaupt  have  purchased  a  con- 
trolling interest  in  the  Berlin  and  Waterloo  electric  street  railway.' 

In  the  city  of  Ottawa  there  are  13.14  miles  of  electric  railway, 
composed  of  3.94  miles  of  single  and  9.78  miles  of  double  track. 

Mr.  T.  \"iau,  the  promoter  of  the  electric  railway  between  Hull 
and  Aylincr,  Que.,  has  disposed  of  his  franchise  to  an  Ottawa 
syndicate. 

The  Crystal  Beach  Improvement  Co.,  of  Ridgeway,  Ont.,  pro- 
pose constructing  two  miles  of  electric  railway,  extending  from 
Crystal  Beach  to  Ridgewa\'. 

A  company  is  being  formed  at  Hamilton,  Ont.,  to  open  a  sum- 
mer resort  at  Chedike  Park,  and  to  build  a  double  track  electric 
railway  along  Herkimer  and  Queen  streets. 

The  car  stables  of  the  Oshawa  Electric  Railway  Co.  were  re- 
cently destroyed  by  fire.  In  the  sheds  were  two  open  summer 
cars  and  one  winter  car,  which  were  also  burned.  The  loss  to 
the  company  is  placed  at  $10,000. 

Incorporation  will  be  asked  at  the  next  session  of  the  Ontario 
Legislature  for  the  Maniloulin  &  Pacific  Railway  Co.,  with  power 
to  construct  a  steam  or  electric  railway  across  Manitoulin  Isl.ind. 
The  solicitors  for  the  company  are  Messrs.  Clark,  Bowes,  Hilton 
&  Swabey,  of  Toronto. 

Messrs.  H.  A.  Beatty  and  J.  W.  Horn,  of  Toronto,  representing 
a  syndicate  of  capitalists,  propose  to  construct  an  electric  railway 
in  the  town  of  Chatham,  Ont.  The  prospects  are  that  a  railway 
will  be  constructed  embr.acing  the  principal  towns  and  townships 
within  a  radius  of  thirty  miles. 

The  ratepayers  of  the  village  of  Lanark  will  vote  on  a  by-law 
to  bonus  the  Lanark  County  Electric  Railway  to  the  extent  of 
$10,000,  to  build  a  road  from  Perth  to  Lanark.  The  members  of 
the  company  are  J.  B.  Reilly,  .\lex  Wender,  Thos.  Henry,  A.  H. 
Edwards  and  James  Fowler. 

The  Hamilton  Radial  Electric  Railway  Company  will  make 
application  to  the  Ontario  Legislature  for  an  act  extending  the 
time  for  the  completion  of  their  ro.id,  and  authorizing  the  exten- 
sion of  one  of  their  branches  from  Mimico  to  the  city  of  Toronto, 
and  another  from  Brantford  to  Woodstock. 

The  contract  for  the  construction  of  an  electric  raihv.iv  for  the 
town  of  Cornwall,  Ont.,  has  been  awarded  to  Messrs.  Hooper,  of 
New  York,  and  Starr,  of  Montreal.  The  contractors  expect  to 
hive  the  road  completed  by  the  ist  of  June.  The  franchise  was 
hi'ld  by  Mr.  W.  R.  Hitchcock,  electrician,  of  Cornwall. 

Negotiations  for  electrifying  the  St.  Thomas  street  railway  are 
said  to  have  been  abandoned.  The  reason  assigned  is  that  owing 
to  delay  the  company  was  unable  to  secure  the  financial  assist- 
ance expected,  and  c.innot  proceed  unless  the  city  guarantees  its 
bonds.     An  offer  to  sell  the  franchise  at  a  low  figure  is  now  made. 

The  trustees  of  the  Manitoba  Electric  and  Gas  Light  Co.,  hav- 
ing made  default  in  calling  a  meeting  of  debenture  holders  after 
the  n.>cessary  notice  had  been  given,  certain  holders,  representing 
one-fifth  in  v.ilue  of  the  debentures  h.-ive  given  notice  that  a  meet- 
ing will  be  held  .it  the  office  of  R.  .A.  McLean  &  Co.,  London, 
Eng.,  on  the  j8th  inst.,  to  consider  the  appointment,  if  considered 
advisable,  of  a  successor  to  Mr.  Dunc.in  McArthur,  one  of  the 
trustees. 

We  have  received  .i  copy  of  ,1  speci.il  souvenii-  nuniber  of  the 
Providence,  R.  I.,  *'  Telegr.im  "  containing,  among  other  fe.itures 
of  interest,  a  series  of  illustrations  siiowing  the  growth  of  the 
Eugene  K.  Phillips  Electrical  Works,  together  with  [wrtraits  of  the 
founder  .md  present  officers  of  the  company.  There  is  an  illustra- 
tion .ilso  of  the  branch  works  in  Montreal,  but  we  were  dis.ip- 
pointetl  at  not  seeing  the  portr;iit  of  tlu*  enterprising  ni.in.iger  of 
this  br.uuh    Mr.  John  Carroll. 
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BY  THE  WAY. 
Mr.  John  Lang-ton,  the  well-known  electrical  consult- 
ing' engineer,  of  Toronto,  has  recently  been  acting  in 
that  capacity  in  connection  with  several  electrical  enter- 
prises in  the  United  States,  and  is  considering  the 
question  of  opening  a  branch  office  in  New  ^'ork  city. 
I  took  advantage  of  the  opportunity  afforded  by  his 
recent  visit  to  Toronto  to  submit  to  him  a  few  questions 
regarding  the  directions  in  which  the  greatest  develop- 
ment is  taking  place  and  is  likely  to  take  place  in  the 
applications  of  electricity.  Seeing  that  a  commence- 
ment has  been  made  in  Canada  in  the  direction  of 
transmission  of  electricitj-  for  power  over  considerable 
distances,  I  enquired  what,  in  his  opinion,  would  be  the 
future  developments  along  this  line.  His  reply  was, 
that  he  believed  there  would  be  a  considerable  develop- 
ment in  power  transmission  schemes  over  distances  of 
from  5  to  15  miles,  a  less  number  over  distances  of  from 
15  to  25  miles,  and  very  few  over  longer  distances  than 
25  miles.  He  does  not  anticipate  as  great  development 
in  the  direction  of  the  application  of  electricity  to  rail- 
way purposes,  as  many  persons  look  for.  One  of  the  most 
promising  fields  he  believes  to  be  in  the  manufacturing 
world,  in  connection  with  the  increased  use  of  electric 
motors  and  a  greater  number  of  private  lighting  plants. 
Turning  to  the  subject  of  the  cost  of  electric  light  and 
power,  Mr.  Langton  stated  that  prices  are  very  much 
lower  in  Canada  than  in  the  United  States  ;  indeed  he 
found,  by  comparison,  that  an  estimate  given  him 
recently  for  a  constant  supply  of  current  for  power 
purposes  in  New  York,  was  almost  exactly  double  the 
price  given  him  in  Toronto  for  an  intermittent  service. 
Of  course  the  value  of  real  estate  and  the  consequent 
expensiveness  of  doing  business  in  New  York  city 
accounts  to  some  extent,  for  this  difference  in  price  ; 
but  allowing  for  this,  the  fact  remains  that  prices  in  the 
United  States  are  not  cut  to  nearly  so  fine  a  point  as  in 
Canada,  and  it  is  difficult  to  see  anj'  reason  for  the 
unprofitable  rates  which  prevail  in  this  country.  As  to 
the  result  of  the  introduction  of  acetylene  gas,  Mr. 
Langton  has  been  informed  by  a  gentleman,  said  to  be 
well  qualified  to  speak  with  authority  on  the  subject, 
that  acetylene  gas  has  for  some  time  been  manufactured 
and  used  in  Switzerland,  without  regard  apparently  to 
the  exclusive  patent  rights  to  which  Mr.  T.  L.  Wilson, 
the  alleged  inventor,  lays  claim.  The  surprising-  thing 
is,  if  this  gentleman's  statement  be  correct,  that  Mr. 
Wilson  should  have  succeeded  in  obtaining  from  the 
gas  companies  of  the  United  States  such  large  amounts 
in  cash  for  territorial  rights  to  the  use  of  his  discovery. 

X       X       X       X 

A  CORRESPOXDEXT  of  the  Hardware  Merchant  reports 
the  following  interview  at  Dunnville,  Ont.,  which  goes 
to  show  that  even  bright  lights  of  the  church  are  some- 
times not  above  attempting  to  shine  in  "borrowed"  light 
at  the  expense  of  the  electric  light  company  : — 
"  Where's  the  boss?"  I  asked  as  I  strolled  into  J.  H. 
Rowe's  store,  Dunnville.  "  Up  at  the  Baptist  church," 
was  the  reply.  And  feeling  that  as  the  mcftjntain  was 
unlikely  to  come  to  Mahomet,  Mahomet  would  have  to 
repair  to  the  mountain,  I  wended  my  way  to  church  (?) 
After  greeting  me,  and  in  reply  to  my  query,  "What 
are  you  doing?"  he  said  :  "I  think  I  am  one  too  many 
for  the  Electric  Light  Co.  I  am  interested  considerably 
in  church  work,  and,  wanting  to  light  up  the  basement 
of  our  church  with  the  incandescent  light,  I  asked  the 
company    if   they   would    make    any   reduction   in    price 


charged  for  arc  light  in  church.  Being  answered  in  the 
negative,  I  racked  my  brain  for  a  scheme  to  get  ahead 
of  them,  and  finally  struck  upon  the  plan  of  making  a 
hole  through  the  floor.  And  on  Wednesday  and  Friday 
nights  the  arc  light  above  can  be  lowered  into  the  base- 
ment, and  now  we  will  get  three  nights'  light  for  50c. 
per  week  instead  of  one." 

X       X       X      X 

In  the  pioneer  days  of  telegraphy  in  Canada  an  Irish- 
man, whose  son  had  gone  to  the  North-west,  wanted  to 
send  his  boy  a  pair  of  new  boots,  and  conceived  the  idea 
that  the  quickest  method  of  delivery  he  could  adopt 
would  be  the  telegraph.  Somebody  had  told  him  that 
communications  could  be  sent  very  quickly  that  way, 
and  he  didn't  see  why  a  pair  of  new  boots  shouldn't  go 
in  the  same  manner.  He  wasn't  quite  sure  how  to  go 
about  it  but  concluded  that  the  proper  way  would  be  to 
hang  the  boots  on  the  wire,  which  he  did.  Soon  after, 
a  tramp  passing  the  spot,  caught  sight  of  the  boots 
slung  across  the  wire,  climbed  the  pole  and  appropri- 
ated them,  hanging  up  his  old  ones  in  their  place.  By 
and  bye  the  Irishman  returned,  and  seeing  the  old 
boots,  exclaimed  :  "  Bedad,  Jimmy's  sint  back  his  old 
boots  t'let  me  know  he  got  the  new  wuns." 

X       X       X       X 

Mr.  John  Carroll,  the  well-known  representative  of 
the  Eugene  F.  Phillips  Electrical  Works,  Montreal,  is 
repeating  with  much  relish  a  story  of  which  he  was 
recently  made  the  recipient  at  Lancaster,  Ont.  A 
farmer  living  on  the  outskirts  of  that  town  was  recently 
boasting  to  his  urban  neighbors  that  his  house  was 
entirely  lighted  with  electricity.  The  announcement 
was  received  with  incredulity  by  the  townspeople,  who 
wouldn't  believe  that  the  agricultural  population  had  so 
suddenly  decided  to  put  on  airs  and  add  to  their  expense 
account.  They  finally  decided  to  accept  the  farmer's 
invitation  to  visit  his  house  and  see  for  themselves. 
On  their  arrival  at  the  farm  house  this  is  what  they 
saw  :  a  single  incandescent  lamp  suspended  from  the 
ceiling  of  the  dining  room,  with  suflScient  cord  attached 
to  enable  the  farmer  and  his  family  to  transport  the 
light  to  any  part  of  the  premises.  The  difference  in 
cost  between  an  incandescent  lamp  and  a  lantern,  is  all 
the  farmer's  progressiveness  cost  him,  and  this,  no 
doubt,  is  offset  by  a  reduction  in  his  insurance  premium 
consequent  upon  the  lessened  fire  hazard. 


SPARKS. 

The  Leamington  Electric  Light  Co.  are  installing  a  60  kilowatt 
Canadian  General  single-phase  alternator. 

The  number  of  passengers  carried  over  the  Gait,  Preston  and 
Hespeler  Street  Railway  in  1895  ^vas  175,000. 

Mr.  Beemer,  the  promoter  of  the  electric  railjvay  at  Quebec,  is 
said  to  have  made  the  necessary  arrangements  for  carrying  out 
the  work. 

The  Montreal  Street  Railway  Company  recently  placed  an  in- 
crease order  for  40  C.G.E.  800  and  20  C.G.E.  1,200  railway 
motors  with  the  Canadian  General  Electric  Company. 

Mr.  Isaac  McKay,  of  St.  Thomas,  who  was  engineer  of  con- 
struction of  the  London  electric  railway,  has  accepted  an  offer  to 
superintend  the  construction  of  a  new  street  railway  in  Cleveland. 

The  electric  light  plant  at  Alexandria,  Ont.,  is  now  in  operation. 
The  power  house,  situated  about  two  miles  from  Alexandria,  is  a 
substantial  stone  building,  and  is  equipped  with  a  60  K.  W.  2,000 
volt  alternator,  driven  by  a  Robb-Armstrong  engine.  The  switch- 
board is  of  marble,  and  the  whole  plant  is  a  very  substantial  and 
practical  piece  of  work,  and  reflects  credit  upon  the  contractors, 
Messrs.  Ahearn  &  Soper,  Ottawa. 
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WAFER  TUBE  BOILERS. 

Bv  \V.  T.   H.J.NNEK. 

WHKN  your  worthy  secretary  called  upon  me  for  a  paper  on 
water  tube  boilers,  I  little  realized  the  difficulty  altendinjf  the 
work,  for  the  subject  has  already  been  so  fully  and  so  ably  dis- 
cussed in  the  technical  journals,  and  even  in  the  ordinary  trade 
catalogues,  that  I  fear  my  humble  contribution  to  the  proceedings 
of  this  Society  will  contain  little  that  is  new  or  interesting.  How- 
ever, hoping  that  I  may  .at  least  be  fortunate  enough  to  glean 
from  fields  which  possibly  some  of  you  have  passed  over,  I  beg 
your  indulgence  and  attention  to  certain  facts,  which  we  of  the 
water  tube  persuasion  believe  to  be  proof  positive  of  the  correct- 
ness of  our  system. 

OLD  AND  .N'EVV. 
Not  at  all  iMifrequently  are  the  promoters  of  water  lube  boilers 
called  upon  to  furnish  evidence  of  the  extent  to  which  such  boilers 
are,  and  have  been  used.  The  prevailing  idea  in  the  minds  of 
many  steam  users  appears  to  be  that  of  mistrust  in  the  principle 
and  effect  of  water  tube  boilers.  It  is  not  what  their  fathers  used, 
neither  does  their  local  boiler  maker  approve  of  them,  a  negative 
premise  naturally  calling  for  a  negative  conclusion. 

Why  are  not  water  tube  boilers  in  more  general  use?  Because, 
as  was  explained  in  a  discussion  of  the  subject  by  the  .American 
Society  of  Mechanical  Engineers,  they  require  a  high  class  of  en- 
gineering to  make  them  successful.  The  plain  cylinder  is  an  easy 
thing  to  make.  It  requires  little  skill  to  rivet  sheets  into  a 
cylinder,  build  a  fire  under  it,  and  call  it  a  boiler  ;  and  because  it 
is  easy  and  anyone  can  make  such  a  boiler,  because  it  requires  no 
special  engineering,  they  have  been  made,  and  are  still  made,  to 
a  very  Large  extent.  The  water  tube  boiler,  on  the  other  hand, 
requires  much  more  skill  in  order  to  make  it  successful,  a  fact 
proven  by  the  great  number  of  failures  in  that  line. 

Water  tube  boilers  are  not  new.  From  the  earliest  days  there 
have  been  those  who  recognized  their  advantages,  and  in  modern 
practice  to  refuse  them  equal  consideration  with  the  best  known 
mechanical  appliances  of  other  types,  is  only  pardonable  on  the 
ground  of  ignorance  or  injustice. 

I  was  greatly  amused  recently  to  find  in  a  so-called  engineering 
journal,  the  following  item  of  news  : — 

"At  Davenport,  la.,  the  old  batterj'  of  four  boilers  at  the 
Arsenal  is  being  replaced  by  two  boilers  of  novel  construction  in 
that  region.  The  new  boilers  are  200  h.p.  each,  and  instead  of 
the  heat  passing  through  tubes  surrounded  by  water,  as  in  the 
ordinarj*  boiler,  the  process  is  reversed,  and  the  water  in  pipes 
passes  through  a  current  of  hot  air,  thus  giving  a  greater  heating 
surfacf  .and  insuring  the  greatest  safety." 

Plainly  these  are  nothing  more  or  less  than  our  ordinary  water 
tube  boilers,  and  it  is  quite  evident  that  the  author  of  th.it  item 
gauges  the  progress  of  this  world  by  the  developments  on  the 
little  rock  island  in  the  Mississippi,  occupied  by  the  United  States 
Arsenal. 

Contrast  with  this  another  item  of  news  in  the  Youths  Compan- 
ion, to  which  my  nine-year  old  boy  called  my  attention  only  a  few 
days  ago.     It  re.ad  as  follows : — 

"An  interesting  discovery-  has  recently  been  made  in  the 
Museum  at  Naples,  where  the  works  of  art  and  utensils  found  in 
the  buried  city  of  Pompeii  are  preserved.  Careful  inspection  of 
one  of  the  ancient  copper  vase-shaped  vessels  there,  has  shown 
that  it  is  in  reality  a  tubular  boiler.  That  this  form  of  boiler 
should  have  been  known  to  the  Romans  two  thousand  years  ago 
is  somewh.at  remarkable.  For  just  what  purpose  it  was  used  is 
not  known,  but  the  boiler  is  well-constructed  and  contains  five 
tubes  running  across  a  central  fire-box,  and  so  arranged  as  to 
permit  the  water  surrounding  the  fire-box  to  circulate  through 
them  in  a  continuous  current.  The  soldering  of  the  tubes  was  so 
skilfully  done  that  it  remains  intact  to-day,  and  the  cover  of  the 
boiler  closes  hermetically.  The  entire  height  of  the  m.ichine, 
which,  as  remarked  above,  is  shaped  like  a  vase  with  two  side 
handles  and  three  feet,  is  only  about  17  inches.  It  has  been  sug- 
gested that  it  may  h.ave  been  employed  for  distilling  purposes. 
However  that  may  be,  its  preservation  under  the  ashes  of  Vesuvius 
proves  that  tubular  boilers  are  not  altogether  a  product  of  modem 
invention." 

No  doubt  you  have  .all  read  Lord  Lytton's  account  of  the  l.-ist 
days  of  Pompeii,  and  recall  his  description  of  the  wonderful  Ihcrme 
or  baths,  which  formed  so  prominent  .-i  feature  of  every  Koman 
city  during  the  first  century.  Possibly  this  ancient  boiler  was  de- 
signed   by  one   of  those    bright   Roman    or   Grecian   mechanics 
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for  lieating  the  water  for  the  Sudatoreum.  or  warm  baths. 
We  find  it  duplicated  almost  exactly  in  the  Galloway  water 
tubes  of  the  present  day,  and  I  have  no  doubt  if  we  could  follow 
up  this  investigation  of  ancient  boilers,  we  would  find  the  know- 
ledge possessed  by  the  ancient  Greeks  and  Romans  was  not  con- 
fined to  Poetry,  Sculpture  and  Art,  but  that  even  water  tube  boilers 
and  heaters  were  known  to  them. 

The  principle  of  the  Galloway  lube  originated  .it  the  time  when 
probably  the  first  steam  boiler  made  in  this  world  was  constructed. 
It  is  not  known  when  the  first  sle.am  boiler  was  constructed,  but 
the  first  steam  boiler  recorded  was  made  at  least  200  years  before 

the  year  one  of  our 
era. 

In  a  discussion 
of  various  forms 
of  shell  and  water 
tube  boilers  at  the 
New  York  meet- 
ing of  the  Ameri- 
can Society  of 
Mechanical  En- 
gineers in  1885, 
Mr.  W.  F.  Durfee 
gives  an  illustra- 
tion of  this  verj' 
unique  boiler, 
copied  from  the 
first  Latin  trans- 
lation of  the  Pneu- 
matics of  Hero  of 
-Alexandria,  who 
lived  and  wrote 
•about  200  B.C. 

Its  construction 
is  shown  in  Figs. 
216  and  217.  The 
figure  is  copied 
from  the  Latin 
translation  refer- 
red to,  and  repre- 
sents a  perspec- 
tive elevationof  the 
boiler  and  its  ap- 
pendages, show- 
ing its  internal 
construction  by 
dotted  lines.  The 
second  figure  ( 2 1 7) 
was  drawn  by  Mr. 
Durfee  to  facili- 
tate explan.ation  ; 
it  shows  a  hori- 
zontal section  of 
Fig.  216  taken 
just  below  the  top. 
The  apparatus 
consists  of  a  ver- 
tical cylindrical 
f'^  ^'^  shell,  whose  ends 

are  closed  by  heads,  through  the  centre  of  which  passes  a  ver- 
tical cylindrical  flue,  D,  whose  upper  end  is  provided  with  grates 
for  the  support  of  the  fire,  Z,  the  hot  gases  from  which  passed 
downward  through  the  flue.  The  space  between  the  flue  .and 
shell  is  divided  by  diaphragms  into  three  unequal  compartments, 
.•\,  B,  C,  in  the  first  of  which  steam  is  generated,  the  others  being 
simply  reservoirs  of  hot  water.  The  central  flue,  D,  is  crossed 
by  three  cylindrical  tubes,  H,  F,  E,  the  tubes,  H,  F,  connecting 
the  hot  water  sp.aces,  B,  C,  act  in  the  same  w.ay  .as  the  G.alloway 
tubes,  now  in  common  use,  but  the  bottom  tube  is  closed  .at  the 
end,  E,  its  opposite  end  opening  into  the  smallest  or  steam  com- 
partment, .A.  The  compartment,  B,  is  provided  with  .a  funnel,  S, 
whose  tube  extends  nearly  to  the  bottom  of  the  boiler  ;  .and  .also 
with  .a  s.afely  tube,  V,  whose  curved  upper  end  is  inunediately 
.above  the  funnel,  S.  The  compjirtment,  C,  has  a  cock,  .V,  from 
which  the  water  is  drawn.  The  compartment,  .\,  has  within  it  .a 
three-way  cock,  I,  the  three  discharge  pipes  of  which  are  con- 
nected with  the  goose-neck  blow  pipe,  G,  the  trilon,  T,  and  the 
singing-bird,  P,  respectively.  The  throe-way  cock,  I,  is  operated 
by  a  cross-handle,  O,  and  the  upper  end  of  its  plug  has  gradua- 
tions which,  when  brought  opposite    an    index   mark  on  the  shell 
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/of  the  cock,  determine  which  of  the  three  discharge  pipes  shall  re- 
ceive the  steam  generated  in  compartment  A. 

The  principal  function  of  this  apparatus  was  to  furnish  hot 
water,  and  it  is  so  contrived  that  it  is  impossible  to  draw  any  con- 
siderable amount  of  hot  water  from  the  cock  X,  without  puttintf 
in  an  equal  quantity  of  cold  in  the  funnel  S.  In  order  to  put  this 
apparatus  at  work,  the  compartments  B  and  C  were  filled  with 
water  to  a  level  above  the  upper  water  tube  H,  by  means  of  the 
funnel  S.  The  goose-neck  G  was  then  removed  and  water  poured 
into  the  compartment  A,  sufficient  to  fill  it  nearly  to  the  lower 
end  of  the  three-way  cock  I.  The  fire  was  then  lighted,  and  as 
soon  as  steam  manifested  itself,  the  goose-neck  G  was  returned 
to  its  socket  and  placed  in  such  a  position  that  the  fire  Z  was 
blown  by  the  issuing  steam.  The  three-way  cock  I  could  be 
turned  by  its  handle  O,  so  that  the  steam  would  cause  the  triton 
T  to  sound  his  trumpet,  or  the  bird  P  to  warble,  and  thus  announce 
to  interested  parties  that  the  water  was  "boiling  hot."  Incase 
any  steam  generated  in  the  compartments  B  and  C,  it  found  an 
exit  through  the  safety-pipe  V,  and  any  entrained  water  re-entered 
the  boiler  through  the  funnel  S.  In  case  it  was  desired  to  draw 
hot  water  in  any  great  quantity  from  the  cock  X,  it  was  necessary 
to  supply  an  equal  quantity  of  cold  water  through  the  funnel  S, 
this  requirement  insuring  a  constant  volume  of  water  in  the  boiler. 
But  I  need  not  weary  you  with  ancient  history.  It  may  satisfy 
our  curiositv  and  lend  some  additional  color  to  Solomon's  proverb 
that  "  There  is  nothing  new  under  the  sun,"  yet  we  cannot  expect 
ancient  Greece  or  Rome  to  furnish  models  for  our  boiler  makers 
of  to-day.  Onlj'  by  comparison  do  we  really  begin  to  appreciate 
the  vast  changes  by  which  the  engineering  talent  of  to-day  is 
taxed  to  its  utmost  to  produce  machinery  and  appliances  which 
will  accomplish  the  greatest  amount  of  work  for  the  longest 
period,  with  the  least  expenditure  of  effort.  Steam  boilers  per- 
haps have  not  attained  that  degree  of  perfection  usually  accorded 
to  the  steam  engine,  yet  when  we  note  the  progress  which  has 
really  been  made,  and  realize  how  close  we  have  approached  to 
the  theoretically  perfect  boiler,  we  have  great  cause  to  feel  en- 
couraged. 

Of  the  two  hundred  and  sixty  odd  boilers  recorded  in  Mr.  Bells 
most  valuable  Director)'  of  Canadian  Mining  Industries,  30%  or 
5,400  h.p.  are  of  the  \j.'ater  tube  type,  and  50%  or  9,000  h.p.  are 
shell  boilers,  leaving  20%  or  3,600  h.p.  unclassified. 

Since  practically  all  of  the  above  water  tube  boilers  have  been 
installed  within  the  past  ten  years,  we  can  safely  infer  that  in  the 
mining  trade  at  least,  more  horse-power  of  water  tube  boilers  are 
now  sold  each  year,  than  all  the  other  types  combined. 

There  is  no  better  evidence  of  the  survival  of  the  fittest  in 
modern  boiler  practice,  than  a  comparison  of  the  various  types 
exhibited  at  the  Centennial  Exhibition  of  1876,  with  those  shown 
at  the  World's  Fair,  17  years  later.  At  the  Centennial  there  were 
exhibited  14  different  types  of  boilers,  of  which  two  were  cast  iron 
sectional,  four  were  shell  or  tubular  boilers,  two  were  shell  boilers 
with  water  tubes  crossing  internal  fire  tubes,  while  seven  were  ex. 
clusively  water  tube  boilers.  Of  the  whole  number  exhibited  at 
the  Centennial,  but  one,  the  Babcock  &  Wilcox,  reappeared  in  its 
original  form  at  the  World's  Fair  in  1S93.  Of  the  firty-two  boilers 
exhibited  in  the  main  boiler  room  at  the  World's  Fair,  all  were  of 
the  water  tube  type,  while  thirty-one  of  them  were  distinct  copies 
of  the  original  boiler  patented  by  Stephen  Wilcox  in  1856,  just 
forty  years  ago. 

THE    PERFECT    BOILER. 

What  really  constitutes  a  perfect  boiler?  Mr.  George  H.  Bab- 
cock in  his  life-time  undertook  to  formulate  the  twelve  fundamental 
principles  upon  which  it  should  be  built.  It  was  about  twenty 
years  ago  that  his  formulas  were  first  published,  yet  those  same 
principles  still  live,  and  are  looked  upon  to-day  as  the  acme  of 
scientific  boiler  construction.  I  need  not  repeat  them  here  ;  they 
have  long  occupied  a  prominent  page  in  the  Babcock  &  Wilcox 
Co.'s  book  "Steam.  "  But  rarely  do  we  find  so  much  truth  in  so 
few  words. 

Few  boilers  there  are  entirely  devoid  of  all  good  talking  points, 
but  do  not  be  satisfied  with  a  boiler  simply  because  it  is  made  of 
good  materials  and  workmanship,  or  because  it  has  a  mud  drum, 
or  because  it  has  large  water  and  steam  capacity,  or  because  it 
has  a  large  disengaging  surface,  or  because  it  has  a  good  circula- 
tion, or  because  it  is  built  in  sections  and  is  therefore  safe  in  the 
event  of  explosion,  or  because  it  is  able  to  withstand  high  pres- 
sure and  unequal  expansion,  and  has  its  joints  protected  from  the 
fire,  or  because  the  furnace  is  provided  with  chambers  for  the 
proper  combustion  of  the  gases,  or  because  the  heating  surface  is 
composed  of  thin  metal  so  arranged  that  the  hot  gases  will  cross 
it  at  right  angles,  and  only  leave  it    when    the   greatest    possible 


heat  is  extracted  from  them,  or  because  it  will  work  up  to  or  over 
its  full  rated  capacity  with  the  highest  economy,  or  because  it  is 
fitted  with  the  best  quality  gauges  and  fittings.  Each  of  these 
qualities  add  greatly  to  the  value  of  a  steam  boiler,  but  that  one 
is  best  which  combines  the  greatest  number  of  such  qualities,  and 
therefore  proves  the  best  investment  independent  of  first  cost. 

Messrs.  Galloways,  Ltd.,  of  Manchester,  Eng.,  illustrate  on  page 
94  of  their  late  catalogue,  what  they  are  pleased  to  designate  as 
their  "  Manchester  Boiler,"  but  which  is  in  reality  a  reproduction 
of  the  ordinary  inclined  water  tube  boi'er,  built  by  so  many  manu. 
facturcrs  of  to-day.  In  explanation  of  this  marked  deviation  from 
the  Galloway,  Lancashire,  and  Cornish  boilers  which  they  have 
been  building  for  so  man}*  years,  Messrs.  Galloways,  Ltd.,  say: — 
"  For  ordinary  pressures  the  Galloways  boiler  possesses  great 
advantages,  but  beyond  that,  cylindrical  boilers  are  frequently  of 
large  diameter,  necessitating  extremely  heavy  plates,  and  although 
for  marine  practice  this  is  carried  out,  yet  for  situations  where  the 
conditions  are  less  rigid,  it  is  advisable  to  have  a  boiler  more 
suited  to  the  requirements  of  the  case. 

"In  addition  to  this,  where  transport  of  large  pieces  is  difiicult, 
the  Manchester  boiler  offers  considerable  advantages,  as  the 
largest  piece  is  the  upper  vessel,  which  rarely  exceeds  five  feet  in 
diameter,  twenty  feet  in  length,  and  four  tons  in  weight,  the  tube 
rods  and  boxes  being  separate.  It  will  be  seen  that  all  the  tubes 
are  inserted  into  one  water  box  or  chamber  at  each  end,  the  front 
one  connected  to  the  upper  vessel  by  a  wide  neck,  and  the  back 
chamber  by  a  large  circular  connection,  by  which  means  an  even 
circulation  is  kept  up.  The  boiler  is  further  provided  with  an  in- 
ternal arrangement  in  the  upper  vessel  for  separating  the  steam 
from  the  water,  thus  preventing  priming  and  its  attendant  evils. 
This  arrangement  of  boiler  has  been  largelv  adopted  on  the  Con- 
tinent, and  we  anticipate  that  when  its  merits  become  known,  it 
will  be  received  with  great  favor  by  steam  users  requiring  boilers 
for  high  pressure.  " 

That  is  good ;  coming  from  such  an  eminent  authority,  w'e  can 
only  interpret  their  adoption  of  the  water  tube  principle  as  a  strong 
endorsement  of  the  work  accomplished  by  their  predecessors  in 
that  field  of  engineering.  I  fully  expect,  however,  in  the  next 
issue  of  their  catalogue,  Messrs.  Galloways  will  have  overcome 
their  prejudices  sufficiently  to  limit  the  diameter  of  their  drums  to 
36"  or  42",  and  that  they  will  further  arrange  to  enclose  the  drum 
so  as  to  utilize  its  surface  for  heating  rather  than  condensing. 
Then  they  may  add  to  the  merits  of  their  boiler,  safety  and 
economy. 

I  might  add  that  although  Messrs.  Galloways  are  pleased  to 
limit  the  use  of  their  water  tube  boilers  to  stationary  work,  the 
boilers  of  that  type  are  just  now  making  tremendous  strides  in  the 
race  for  supremacy  in  marine  practice. 

As  an  example  in  proof  of  this  statement  I  might  refer  to  the 
steamers  Turret  Cape  and  Turret  Crown,  which  have  just  closed 
a  very  successful  season  in  the  coal  carrj'ing  trade  between 
Sydney  and  Montreal.  From  their  lessees  the  Dominion  Coal  Co., 
I  learn  that  the  two  steamers  have  a  combined  record  of  27  trips, 
extending  over  a  period  of  44  weeks,  during  which  time  they 
brought  66,981  tons  of  coal  into  this  port.  To  this  total  should  be 
added  1 1,700  tons  for  short  cargoes,  made  necessary  by  the  verj' 
low  water  in  the  river  and  canal,  which  difficulty  prevailed 
through  all  of  last  season.  Had  there  been  a  sufficient  depth  of 
water,  both  steamers  could  just  have  easily  have  brought  in  a  full 
cargo  each  trip. 

The  actual  carrj-mg  capacity-  of  each  of  the  Turret  boats  is 
3,000  tons.  They  are  fitted  with  water  tube  marine  boilers,  2,200 
square  feet  of  heating  surface  being  the  total  for  each  boat. 
They  have  been  kept  in  continual  service  right  through  the  season, 
and  the  captain's  log  shows  a  clean  record  for  the  boilers. 

Many  other  and  larger  steamers  fitted  with  water  tube  boilers 
have  gone  into  commission  during  the  past  few  months,  and  in 
every  case  the  boilers  have  given  the  greatest  satisfaction. 
CAPACITY. 
The  term  "Horse  Power"  is  one  which  admits  of  a  wide  inter- 
pretation, being  little  understood  by  some  and  often  misapplied  by 
others.  Originally  used  as  a  unit  of  capacity  by  James  Watt,  and 
supposed  to  be  the  average  amount  of  work  performed  by  a  good 
strong  English  cart  horse,  its  value  is  33,000  lbs.  raised  one  foot 
high  per  minute.  It  may  be  expressed  in  any  equivalent  of  this 
unit  as  one  pound,  raised  33,000  feet  high  per  minute.  At  best  this 
is  but  an  arbitrary  unit,  since  the  actual  value  of  a  horse-power  de- 
pends, as  a  Yankee  boiler  maker  has  very  aptly  expressed  it,  upon 
the  size  of  the  horse.  The  evolution  of  the  term  "horse-power  "  as 
applied  to  steam  boilers,  has  been  gradual  but  not  the  less  marked. 
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Prior  to  the  advent  of  compound  and  triple-expansion  engines, 
it  was  always  customary  to  calculate  the  steam  consumption  of 
the  ordinary  slide  valve  engines  then  in  most  common  use,  at  the 
rate  of  one  cubic  foot  of  water  per  hour,  or  say  62^  Itis.  For  in- 
stance, a  10  h.p.  engine  would  require  a  boiler  capable  of  evapor- 
ating 625  lbs.  of  water  per  hour.  In  general  practice  it  was  found 
boilers  of  different  types  of  construction  varied  in  evaporative 
capacity  according  to  the  efficiency  of  their  total  heating  surface, 
the  amount  required  per  h.p.  averaging  about  as  follows: — For 
plain  cylinder  boilers,  10  square  feel  ;  for  large  flue  boilers,  12 
square  feet;  for  horizontal  and  nuiltitubul.ir  boilers,  15  square  feet. 

Of  late  years  tremendous  strides  have  been  made  in  the  devel- 
opment of  the  steam  engine,  so  that  instead  of  one  cubic  foot  of 
water,  or62J^'It>s.  steam  consumption  per  h.p.  per  hour,  the 
modern  engine  builder  knows  that  he  must  develop  a  horse-power 
with  less  than  30  lbs.  of  steam  for  simple  non-condensing  engines, 
and  from  that  down  to  13  lbs.  or  less  for  triple  expansion  conden- 
sing engines,  depending  upon  the  size  of  plant  and  number  of 
cylinder  expansions. 

Here  then  arises  a  serious  complication  in  the  determination  of 
horse-power.  Shall  it  be  a  large  or  a  small  horse?  The  prospec- 
tive purchaser  should  consider  this  matter  carefully,  and  demand 
that  all  tenders  must  state  specifically  the  actual  evaporative 
capacity  of  boilers  to  be  purchased,  to  be  determined  if  necessary 
by  a  practical  test.  The  American  Society  of  Mechanical  Engi- 
neers has  very  properly  solved  this  problem  by  the  favorable  con- 
sideration of  its  Special  Committee's  report  at  the  New  York  meet- 
ing in  1S85,  whereby  the  equivalent  evaporation  of  30  lbs.  of  water 
from  a  temperature  ot  100'  Fah.  into  steam  at  70  lbs.  pressure,  is 
fixed  as  a  boiler  horse-power. 

American  manufacturers  generally  have  adopted  this  standard, 
and  while  they  may  differ  in  the  number  of  square  feet  of  heating 
surface  they  al  ow  for  developing  a  horse-power,  there  is  no  longer 
any  doubt  as  to  the  size  of  the  horse. 

I  cannot  leave  the  subject  of  horse-power  capacity  without  first 
making  a  strong  appeal  for  a  more  uniform  rating  of  boilers,  a  rat- 
ing which  has  some  tangible  basis.  Not  until  you  are  able  to  com- 
pare boilers  by  the  actual  number  of  square  feet  of  effective  heat- 
ing surface  they  contain,  or  the  actual  number  of  pounds  of  water 
they  will  evaporate  under  ordinary  working  conditions,  can  you 
judge  whether  one  boiler  is  cheaper  than  another. 

I  confess  I  was  greatly  shocked  only  a  few  days  ago,  to  hear 
the  admission  of  a  fire-tube  boiler  man,  that  he  only  figured  the 
upper  half  of  his  tubes  as  effective  heating  surface.  I  shall  al- 
ways remember  him  as  an  honest  man  of  good  sense.  There  is  no 
question  but  that  fire  tubes  and  shell  plates  exposed  to  the  direct 
action  of  hot  gases,  form  very  eflicienl  heating  surfaces  when 
they  are  clean,  but  who  is  there  who  will  claim  the  possibility  of 
keeping  such  surface  constantly  clean  while  the  boiler  is  in  active 
service. 

Effective  heating  surface  is  that  which  receives  the  direct  con- 
tact of  the  hot  flame  or  gases  and  continues  to  do  so  without  in- 
terruption from  soot,  or  interference  by  close  furnace  walls,  or 
baffle  plates.  This  is  the  proper  basis  upon  which  to  purchase 
your  boiler,  other  conditions  of  course  being  equal. 
s.\FETV. 

I  have  been  asked  why  a  water-tube  boiler  is  necessarily  a 
safety  boiler.  It  is  not  necessarily  a  safety  boiler;  in  fact  I 
could  name  a  number  of  water-tube  boilers  which  are  s.ife  in 
name  onl)'.  Certainly  a  boiler  with  very  wide  flat  stayed  sur- 
faces, enclosing  chambers  receiving  the  combined  circulation  of 
all  the  tubes,  should  not  be  considered  a  safety  boiler.  Slay 
bolts  and  braces  at  best  are  a  constant  menace  to  safety,  since 
they  are  usually  located  in  inaccessible  places,  difficult  to  inspect 
and  repair.  But  the  principal  objection  appears  to  be  the  impos- 
sibility of  providing  braces  which  brace  nt  the  proper  moment. 
How  is  it  possible  to  assemble  a  number  of  pieces  of  nielal,  all  of 
different  sizes  and  shapes,  and  subject  to  greatly  varying  temper- 
atures, and  expect  them  to  expand,  contract,  and  remain  uniform- 
ly tight  at  all  times?  But  it  is  to  be  regretted  that  in  defending 
the  principle  of  water-tube  boilers,  there  are  other  weaknesses  to 
apologize  for  than  braces  and  stays.  There  are  those  with  tubes 
closed  at  one  or  both  ends,  the  aggregation  of  pipe  and  fittings, 
and  the  bent  tube  monstrosities,  so  aptly  described  in  a  recent 
publication  called  "  Facts,"  all  more  or  less  dangerous  because 
they  cannot  be  cleaned. 

That  a  boiler  can  be  made  so  as  to  be  practically  -..ife  from  ex- 
plosion is  a  demonstrated  fact,  of  which  no  one  at  .ill  acquainted 
with  modern  engineering  has  any  doubl.  Of  this  d.iss  of  boilers 
the  Babcock  &  Wilcox  is  a  pre-eminent  example  from  the  length 


of  lime  which  it  has  been  upon  the  market,  and  the  large  number 
which  have  been  for  years  in  use  under  all  sorts  of  circumstances 
and  conditions,  and  under  all  kinds  of  management,  without  a 
single  instance  of  disastrous  explosion. 

The  Babcock  &  Wilcox  water  tube  boiler  has  all  the  elements 
of  safely,  in  connection  with  its  other  characteristics  of  economy, 
durability,  accessability,  etc.  Being  composed  of  wrought  iron 
tubes  and  a  drum  of  comparatively  small  diameter,  it  has  a  great 
excess  of  strength  over  any  pressure  which  it  is  desirable  to  use. 
.'Ks  the  rapid  circulation  of  the  water  insures  equal  temperature  in 
all  parts,  the  strains  due  to  unequal  expansion  cannot  occur  to  de- 
teriorate its  strength.  The  construction  of  the  boiler,  moreover, 
is  such  that,  should  unequal  expansion  occur  under  extraordinary- 
circumstances,  no  objectionable  strain  can  be  caused  thereby, 
ample  elasticity  being  provided  for  that  purpose  in  the  method  of 
construction. 

In  this  boiler,  so  powerful  is  the  circulation,  that  as  long  as 
there  is  sufficient  water  to  about  half  fill  the  tubes,  a  rapid  current 
flows  through  the  whole  boiler,  but  if  the  tubes  should  finally  get 
almost  empty,  the  circulation  then  ceases,  and  the  boiler  might 
burn  and  give  out.  By  that  time,  however,  it  is  so  nearly  empty 
as  to  be  incapable  of  harm  if  ruptured. 

Its  successful  record  of  over  twenty-five  years  proves  that  by 
the  application  of  correct  principles,  the  use  of  proper  care  and 
good  material  in  construction,  a  boiler  can  be  made  so  as  to  be 
in  fact,  as  well  as  in  name,  a  "  safetv  boiler.  " 


CANADIAN  ELECTRICAL  ASSCOATION. 

The  Executive  Comniiltt-e  of  the  .ibove  Associalion  met  in  Toronto 
on  the  i6th  of  January  to  discuss  preliminaries  in  connection  with  the 
arrangements  for  the  convention  which  is  to  take  place  in  that  city  in 
June  next.  Several  sub-coniniittee.>  were  appointed  to  fuither  these  ar- 
rangements, and  report  to  the  Executive  at  another  meeting  lo  be  held 
shortly. 

Subjects  upon  which  it  would  be  desirable  lo  have  papers  were  con- 
sidered, and  a  selection  made.  An  invitation  has  been  extended  to  a 
number  of  qualified  persons  lo  furnish  papers  on  these  selected  subjects, 
and  from  the  majority  the  Secretary  has  already  receivcl  favorable  re- 
sponses. 

Judging  by  these  favorable  initiatory  proceedings,  and  taking  into 
consideration  the  fact  that  the  convention  is  to  be  held  in  the  Oueen 
City  of  the  West,  in  the  locality  of  which  a  large  proportion  of  the  mem- 
bers of  the  Association  reside,  and  at  the  most  favorable  season  of  the 
year,  there  is  reason  to  anticipate  that  great  success  will  crown  the 
event. 

In  the  interim  before  the  convention,  every  person  connected  with  or 
interested  in  the  electrical  interests  of  Canada,  who  is  not  already  a 
member  of  the  Canadian  Electrical  Association,  should  connect  himself 
with  the  organization.  This  especially  applies  lo  persons  connected 
with  the  electric  lighting  industry,  for  reasons  which  have  recently  been 
mentioned  in  these  columns. 


TRADE  NOTES. 

Atlenlion  is  called  to  the  advertisement  of  Messrs.  Ahearn  &  Sopcr, 
in  another  column,  offering  for  sale  second-hand  machinery. 

The  Royal  Electric  Co.  have  just  completed  the  installation  of  a  30 
k.w.  "S.K.C."  two-phase  generator,  for  the  Glenwilliams  Electric 
Light  Co.,  at  Georgetown,  Ont. 

The  Ottawa  Carbon  Co.  advise  us  that  they  are  turning  out  20,000 
carbons  per  day,  and  have  orders  in  hand  at  present  sufficient  to  keep 
their  works  employed  until  May  next. 

The  Packard  Electric  Co.,  of  St.  Catharines,  Ont.,  have  opened  an 
electrical  repair  department  in  connection  with  their  works.  They  are 
making  a  specialty  of  re-winding  street  railway  armatures  and  trans- 
formers, and  already  have  several  orders  on  hand. 

John  W.  Skinner,  of  Mitchell,  Onl.,  advises  us  that  he  sold  during 
the  month  of  January,  seven  electric  motors  and  two  lighting  plants. 
Mr.  Skinner  has  had  a  large  experience,  having  installed,  perhaps,  as 
many  plants  of  difl'crent  systems  as  any  man  in  the  busincsss. 

The  Power  Rope  and  Belling  Co.,  of  St.  Catharines,  Ont.,  has  Wen 
incorporated,  to  manufacture  belling  by  a  new  process,  under  patents 
granted  to  Mr.  II.  Ellis.  The  capital  stock  is  $20,000,  and  the  pro- 
moters are  :  J.  W.  Coy,  Harry  Eliis,  II.  Flummerfelt,  F.  Coy,  all  of 
St.  Catharines,  and  L.  Raymond,  of  Welland. 

Mr.  G.  A.  Powell,  assistant  manager  of  the  Packard  Electric  Co. , 
St.  Catharines,  Onl.,  informs  us  that  his  Company  were  np|>oinlcd  in 
Oclober  last,  Canadian  .igenis  for  the  Bryant  Electric  Co.,  of  Bridge- 
port, Conn.,  inanufaclurers  of  electrical  s(x'cialties,  and  the  R.  Thomas 
&  Sons  Co.,  of  East  Liverpool,  Ohio,  porcelain  manufacturers 
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BRANTFORD  ELECTRIC  RAILWAY- 

This  road  is  principally  owned  and  operated  by  the 
Canadian  General  Electric  Co.,  and  has  been  in  opera- 
tion as  an  electric  road  since  31st  of  March,  1893.  The 
officers  are  well-known  financial  railroad  and  electric 
men,  viz.:  Pres. ,  Frederic  Nicholls  ;  Vice-Pres.,  H.  P. 
Dwig-ht  ;     Sec'y.-Treas.,    W.    S.    Andrews;    Board    of 


Brantford  Electric  Railway — Mohawk  Park. 


Directors,  Robt.  JafFray,  Hugh  Ryan,  Geo.  A.  Cox,  W. 
R.  Brock  and  Thos.  Long.  The  road  is  under  the 
management  of  Mr.  Jas.  T.  Madden  who  has  been  in 
the  railroad  business  for  a  number  of  years  having-  held 
a  responsible  position  with  the  C.  P.  R.  in  connection 
with  the  construction  of  their  line  between  Sudbury  and 
Sault  Ste.  Marie.  Mr.  Madden  is  ably  assisted  in  the 
management  by  his  accountant,  Mr.  Jno.  Murrode. 

The  Indian  City,  with  the  Grand  River  bending  round 
it,  the  picturesque  scenery  on  its  banks,  and  Mohawk 
Park,  through  which  it  flows,  delights  even  the  traveller 
who  has  climbed  mountains,  travelled  through  rocky 
Muskoka  or  languished  in  the  salty  breezes  of  the  sea- 
side, to  come  and  spend  a  few  months  in  this  pretty 
town  with  its  hospitable  people. 

Much  of  Brantford's  popularity  as  a  summer  resort  is 
due  to  the  Brantford  Street  Railway  Co.  Last  spring 
they  purchased  Mohawk  Park — on  which  they  have 
already  spent  $12,000 — one  of  the  most  delightful  spots 
in  Canada.  It  comprises  42  acres,  in  which  is  an  arti- 
ficial lake.  They  cleaned  the  park  up,  built  a  quarter- 
mile  bicycle  board  track,  sodded  the  centre  and  erected 
a  grand-stand  capable  of  seating  1,500  persons,  and  a 
bleacher  of  750  seating  capacity.  The  track  is  sur- 
rounded with  trees.  Ten  arc  lights  light  up  the  track 
at  night  where  large  crowds  assemble  in  the  evening  to 
witness  the  bicycle  races'     Fifteen  arc  lights  are  scat- 


tered through  the  woods  and  on  the  edge  of  the  lake. 
A  large  pavilion  and  casino  were  erected  during  the 
summer.  A  band  plays  there  three  nights  a  week,  and 
a  hungry  or  thirsty  soul  can  eat  or  drink  to  the  strains 
of  Sousa's  latest  production,  surrounded  by  400  colored 
incandescent  lights.  The  casino  and  pavilion  thus 
illuminated  present  a  very  pleasing  night  effect  from  the 
lake. 

The  lake  is  a  mile  and  a  half  in  length  by  a  mile  in 
width  supplied  with  water  from  the  Grand  River.  The 
company  propose  to  dam  up  the  ravine  in  the  park  and 
allow  the  water  to  run  through  the  ravine  and  over  the 
dam.  Behind  the  waterfall  will  be  varied  colored 
incandescent  lights  which  at  night  will  give  a  very 
pleasing  effect.  Bicycle  boats  and  canoes  are  for  hire, 
or  you  can  step  into  your  canoe  at  Oxford  street  bridge, 
and  paddle  twelve  miles  down  the  river,  when  j'ou  find 
yourself  in  Mohawk  Park  lake,  only  two  miles  from  home, 
as  the  river  is  so  crooked.  You  leave  your  canoe  there, 
see  the  sights  and  take  the  street  car  back  to  the  city. 
The  Hamilton  road  leads  from  the  city  to  Mohawk  Park, 
and  in  one  place  there  is  a  steep  grade  on  which  is  a 
switch,  but  only  one  trolley  wire,  which  is  used  for  the 
car  going  up  the  grade  on  its  way  to  the  park.  As  the 
grade  is  steep  the  down  car  does  not  need  a  trolley  wire 
on  the  down  trip.  As  it  shoots  down  the  grade  the 
lights  go  out,  and  this  spot  has  come  to  be  called  "  the 
tunnel."  Mr.  Madden  has  instructed  his  conductors  to 
acquaint  the  passengers  of  its  existence  before  they 
come  to  it,  so  that  they  may  be  prepared.  The  young 
people  like  "  the  tunnel." 

The  park  was  opened  on  the  24th  of  May,  and  on 
that  date  a  railroad  men's  pic-nic  came  to  town.  The 
company  collected  on  this  inaugural  day  18,000  fares. 
As  a  money  maker  no  park  can  beat  Mohawk  Park. 

On  the  eight  and  one-half  miles  of  single  track  twelve 
cars  run  in  the  summer  time,  but  in  winter  not  so  much 
service  is  required.     The  "T"  rail  is  used  exclusively, 


Brantford  Electric  Railway— Power  Station. 

six  miles  weighing  30  lbs.  and  the  balance  60  lbs.  ;  any 
new  rails  will  be  60  lbs.  in  weight. 

The  centre  of  the  system  is  at  the  corner  of  Colborne 
and  Market  streets  from  which  all  the  lines  radiate. 
The  main  line  runs  east  on  Colborne,  with  a  belt  line 
around  the  eastern  wards,  via  Alfred,  Nelson,  Brock 
and  .Arthur  streets  and  Park  ave.,  back  west  on   Col- 
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borne  to  Brant  ave.,  then  north  to  tlie  Institute  tor  the 
Blind.      Three  cars  cover  this  route. 

The  second  line  runs  from  the  G.  T.  R.  depot  down 
Market  street  to  the  Kerby  House  on  Colborne  street 
making  connections  with  all  G.  T.  R.  trains.  As  the 
distance  is  so  short  only  one  car  is  necessary  on  this 
route. 

The  third  line  terminates  in  West  Brantford  at  one 
end  and  in  Eagle  Place,  a  southern  suburb  of  Brantford, 
at  the  other.      It's  course   is    on  Oxford    street    in  West 


extending  the  full  length  of  the  room,  having  two 
Goldie  &  McCulloch  clutch  couplings  attached. 
Power  is  supplied  by  two  "  W'heelock "  condensing 
engines  of  150  h.p.  each.  From  the  boiler  room  steam 
is  supplied  from  two  Waterous  and  one  Doty  boiler  of 
150  h.p.  each.  The  fuel  used  is  Reynoldsville  slack. 
Mr.  D.  C.  Thomas  is  the  chief  engineer  and  is  a  young 
mechanic  of  great  promise.  .\n  engineer  and  fireman 
are  on  for  each  twelve  hour's  run. 

The  wires  are  run  from  the  switch-board  to  the 
ceiling,  thence  up  through  the  tower  on  the  side  to  the 
poles  outside. 

The  switch-board  is  of  wood  panels,  and  the  instru- 
ments are  on  slate  bases.  Mr.  J.  Watts  is  the  electrical 
superintendent  and  has  charge  of  all  the  outside  work. 

Thirty  men  constitute  the  regular  staff,  with  fifteen 
additional  in  the  summer. 

The  company  have  just  issued  a  successful  report, 
and  as  Brantford  grows,  as  she  certainly  will  do,  the 
Brantford  Street  Railway  Co.  will  by  and  bye  take 
rank  with  the  largest  and  most  prosperous  electric 
railwav  concerns  of  the  Dominion. 


Brantford  Elkctric  Railway — Mohawk   1'ark. 

Brantford,  to  Colborne  street,  then  to  Market  street, 
south  on  Market  street  to  Core  street,  Core  street  to 
Cockshutt  road,  to  Eagle  Place.  Two  cars  cover  this 
route. 

The  fourth  line  (operated  only  in  summer)  with  six 
cars  runs  east  on  Colborne  street  from  Market  street  to 
the  Hamilton  road,  thence  to  Mohawk  Park. 

It  took  a  great  deal  of  persuasion  by  the  company  to 
induce  the  Council  to  allow  them  to  lay  their  track  on 
Colborne  street  from  Alfred  to  Brock,  a  distance  ot 
three  blocks,  saving  them  the  journey  round  the  belt 
line  on  their  way  to  Mohawk  Park.  After  much  con- 
tention the  Council  gave  in,  and  the  company  therefore 
save  a  half  a  mile  by  a  direct  route  to  the  park. 

THE    POWER    HOUSE. 

In  keeping  with  the  general  excellence  of  the  road  is 
the  power  house,  situated  on  Colborne  street,  near  the 
G.  T.  R.  tracks.  The  soil  is  something  akin  to  quick- 
sand and  the  foundation  is  sunk  to  a  great  depth.  The 
reason  of  building  here  was  that  a  stream  ran  through 
the  property  which  affords  a  supply  of  water  for  con- 
densing. The  power  station  is  a  two-storey  brick 
edifice  with  the  top  storey  floor  on  a  level  with  the 
street.  In  the  annex  of  40x40  ft.  are  the  boilers  and 
fuel.  The  main  part  is  80x50  ft.,  and  the  top  storey  is 
used  for  the  general  offices,  waiting  rooms,  car  storage 
and  repair  shops.  In  the  basement  of  ground  floor  arc 
the  repair  pits  and  lavatories,  taking  up  the  front  part, 
while  the  rest  of  the  building,  62x50  ft.,  comprises  the 
engine  and  dynamo  room. 

The  company  do  a  good  incandescent  lighting  busi- 
ness. Besides  their  railway  machines,  they  have  three 
alternators.  The  railway  generators  are  two  No.  32, 
300  h.p.  C.  G.  E.  machines,  and  the  alternators  are  : 
one  1,000  light  C.  (i.  E.  and  two  750  light  C.  G.  E. 
machines  with  exciter.  .\  J5  I'ght  "  Wocd "  arc 
machine  supplies  the  company  uith  light  for  private 
purposes.      The  machines  run   from  a  line  of  shafting 


ANNUAL  MEETINGS. 


OTT.\W.\    ELECTRIC    R.\ILW.\V    COMP.\SV. 

The  annual  meeting  of  the  above  company  was  held 
on  the  27th  of  January.  The  reports  presented  covered 
only  a  period  of  seven  months,  owing  to  the  annual 
meeting,  which  was  formerly  held  in  June,  having  been 
changed  to  January. 

The  receipts  from  June  ist  to  December  31st,  were 
$122,694.39  for  car  fares,  and  $5,479.59  from  mail  cars 
and  other  sources-  a  total  of  $128,173.98.  The  work- 
ing expenses  of  the  road  were  $73,983.48,  leaving  a  net 
profit  of  $54,190. 50.  From  this  a  two  per  cent  divi- 
dend was  declared  on  Sept.  2nd,  a  2  per  cent,  dividend 
on  Dec.  2nd,  and  on  January  9th   a  dividend  of  'j  of  2 


Mkanii\irii   I'.i.Ki'TRic   Ram  WAV      M.mivuk    Pm;k. 

per  cent.,  leaving  a  balance  of  $16,166.50  to  be  ap- 
plied to  the  profit  and  loss  account.  2,843,173  pas.sen- 
gers  were  carried  during  the  seven  months,  and  the 
wages  paid  out  amounted  to  $45,671.43.  The  assets 
of  the  company  are  valued  at  $985,994.63,  the  profit 
and  loss  account  amounting  to  $57,808.05. 

The  election  of  directors  resulted  as  follows:  J.  W. 
McRea,  President  ;  W.  V.  Soper,  Vice-President  ;  T. 
.\hcarn,  Managing  Director  ;    G.  P.  Brophy,  W.  Scott, 
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P.  Whelan  and  T.  Workman.      R.  Oiiimi  was  appointed 
Auditor. 

TORONTO   STKKET  R.MLW.W  fOMP.VNV. 

Tlie  Toronto  Street  Railway  Company  held  their  an- 
nual meeting  a  l"ortnig-|it  ago.  Mr.  W.  D.  Matthews, 
a  director  of  the  C.P.  R.,  was  appointed  a  director,  and 
at  a  subsequent  meeting  Mr.  Jas.  Ross,  of  Mon- 
treal, was  elected  vice-president  to  fill  the  vacancy  on 
the  board  caused  by  the  resignation  of  Mr.  H.  A.  Ever- 
ett. The  directors  were  voted  the  sum  of  $20,000  for 
their  valuable  services  during  the  past  year. 

The  annual  statement  submitted  showed  a  net  profit 
of  $301,310.30,  as  against  a  net  profit  of  $250,695.18 
for  the  previous  year.  From  the  profits  of  this  year 
two  dividends  at  the  rate  of  i  ^  per  cent,  each  have 
been  declared,  amounting  to  $210,000,  leaving,  after 
the  deduction  of  an  allowance  for  paving  charges 
amounting  to  S6o,ooo,  the  sum  of  $31,310.30  to  be 
carried  forward. 

The  compan}-  has  in  its  treasury,  bonds  amounting  to 
$450,000  available  for  future  use,  notwithstanding  the 
large  expenditures  which  have  been  necessitated  for 
rolling  stock,  car  houses,  etc.  In  the  past  four  years 
the  gross  earnings  have  increased  $172,712.31,  while 
the  operating  expenses  have  decreased  $100,418.50. 
The  assets  of  the  company  are  placed  at  $9,775,511.70. 


of    March.      Mr.    Adam    Rutherford    was    re-appointed 
secretary-treasurer. 

The  new  management,  it  is  said,  propose  to  take 
steps  at  once  to  secure  the  extension  of  the  road  to 
Beams\ille,  and  to  make  other  improvements. 


PORTABLE  ELECTRIC  DRILL. 

The  Storey  Motor  and  Tool  Co.,  of  Hamilton,  Can- 
ada, and  Philadelphia,  Pa.,  some  time  ago  put  on  the 
market  a  compact  and  efficient  portable  drill,  which  we 
illustrate  herewith.  Tiiis  machine  is  adapted  for  drill- 
ing pig  iron  and  copper  for  test  work,  drilling  rails,  and 
for  various  other  kinds  of  work.  Owing  to  the  type  of 
the  motor,  which  is  entirely  enclosed,  it  is  suitable  not 
only  for  indoor  work,  but  can  also  be  used  for  outside 
purposes  without  requiring  any  specially  arranged  cov- 
ering for  fire  protection.  The  outfit  complete  consists 
of  motor  and  drill  combined,  together  with  regulating 
rheostat  for  obtaining  desired  speed,  and  a  drum  with 
100  ft.  of  flexible  cord,  all  mounted  on  a  truck,  with  or 
without  rack  for  holding  material  to  be  drilled,  as  de- 
sired. These  machines  drill  in  sizes  up  to  i  "i  inches 
in  steel  and  2  inches  in  cast  iron,  and  are  furnished  with 
both  automatic  and  hand  feeds. 

The  rapid  adoption  of  electricity  in  machine  shops  and 
factories  makes  a  tool  of  this  kind  extremely  useful,   as 


Portable  Electric  Drill,  Mamfactured  bv  Storev  Motor  and  Tool  Co. 

The  comparative  statement  for    1895  and    1894  is   as  it  can  be  moved  at  will  wherever  it  is  needed.      These 

follows  : drills  can  also  be  placed  on  a  table   or  in  any  stationary 

1895.               1894.  position,  and  will  cover  a  large  range  of  work  of  differ- 

Gross  earnings $992,800.80    $958,370.74  ent  classes.      As  an  illustration,  two  of  these  drills  are 

Operating  expenses $489,914.76    |5>7.7o7-53  mounted  on  bed-plates,  one  at  each  end  of  a  large  cal- 

Net  earnings $502,886.04     $440,663.21  t-           '               .     „                 ^  ^,            "    ^. 

Passenger? carried 23,353,228       22,609,338  lender  roll,  drillmg  two  holes  in  flanges  at  the  same  time 

Transfers 7.257>572         7,438,171  and  tapping  them  in  the  same  operation,  before  the  roll 

Percentage  of  operating   expenses  to  is  moved.      Another  adaption  of  this  drill  is   where  it   is 

earnings 49-3^               54-  fitted  with  a  telescoping  shaft    and    is  used  in  vards  for 

During  the   year   the   company  has   built   in    its    own  drilling  holes  in  the  construction  of  switches  and  cross- 
shops   30  open  cars,  and  20  closed  cars,  five  of  which  ;^g.g  j-^^  street  car  and  railroad  work. 
are  30  feet  double  truck  cars,  and  six  sweepers.  •  .^  different  type  of  portable    drill,    combining  all   the 
H.AMILTON,   GRIMSBY  AND  BEAMSVILLE   ELECTRIC   RAILWAY  features  of  an  up-to-date  drilling  and  tapping    machine, 
COMPANY.  is  being  brought  out  by  the  above  company,  and  will  be 

At   the  annual    meeting  of   the    shareholders    of   the  ready  for  the  market  in  a  few  weeks. 

Hamilton,    Grimsby   and    Beamsville    p;iectric    Railway  

Company  held  on  the  27th   ultimo.,    much   interest  was  PERSONAL. 

taken   in  the  election  of  a  directorate  for  the  current  Mr.  Thomas  Aheam,  of  Ahearn  &  Soper,  Ottawc,  and  Mrs. 

„,                      ^                      ■        r               .u„  T  „^*„,  f:^l,af  Ahearn,  are  at  present  making  a  tour  of  the  world. 

year.     There  were  two  opposing  forces,  the  Lester  ticket  ,,     /    „  ^        ,    „                    f  ..     ,,.■     •        tti    .       e 

•',,,,,           ■i.^-V-ir                                             fi        „A  Mr.  G.  H.  Campbell,  manager  or  the  U  mnipeg  fc-lectric  Street 

and   the  Myles    ticket.       The  former  was  successful,  and  r^j,^^^_  „.^,  .^^^'j.tly  ;„  Toronto  and  Montreal  on  a  holiday  trip, 

the  new  board  is  therefore  composed  of  T.  W.   Lester,  ^,_.  ^^,   ^   Handcock,  local  manager  of  the  Bell  Telephone  Co. 

president  ;   John  Hoodless,  vice-president  ;    C.  J.   Myles,  ^^  Sherbrooke,  Que.,  is  receiving  the  congratulations  of  his  friends 

John  A.    Bruce,  John  Gage,    W.    Gri.-ves,    and   A.    E.  upon  his  recent  marriage. 

Jarvis  (Toronto).  Mr.  J.  J.  York,  chief  engineer  of  the  Board  of  Trade  building, 

The   secretary-treasurer  presented   a   financial   state-  Montreal,  and  president  of  Montreal  No.  1,  C.  A.  S.  E.,  was  pre- 

.,                                r        u •   u                         .- A    u.,    tu^  senled  at  Christmas  by  the  employees  in  the  building  with  a  com- 

ment,    the    accuracy    of    which    was    questioned    by    the  ,,|i„,,,,t3^,  address,  accompanied  by  a  smokers  set,  consisting  of 

president.       After  considerable  discussion  it  was  resolved  t^^.^    valuable  meerschaum  and   briar   pipes    and  a    large  box  of 

to  consider  the  report  at  a  meeting  to  be  held  on  the  9th  tobacco. 
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WHY  CENTRAL  STATION  MEN  SHOULD 
ORGANIZE. 

Editor  Canadian  ELtcTRiCAL  News. 

Sir, — In  your  January  number  you  publish  an  extract 
from  a  letter  written  by  the  manager  of  a  company  in 
an  eastern  Ontario  town,  to  the  manager  of  a  company 
in  a  western  Ontario  town,  and  you  derive  from  the  re- 
marks therein  expressed,  arguments  why  central  station 
men  should  become  members  of  the  Canadian  Electrical 
Association.  In  endorsing  your  remarks  may  I  be  per- 
mitted to  carry  the  arguments  a  step  further  than  edi- 
torial discretion  prescribed  as  your  limit  ?  Vou  describe 
the  municipalities  as  the  principal  gainers  by  the  want 
of  organization  among  central  station  men,  but  it  strikes 
me  that  the  position  is  very  different,  and  1  am  sure  that 
a  little  careful  reflection  will  convince  anyone  that  it  is 
the  manufacturing  companies  who  gain  more — much 
more — than  any  one  else  by  this  want  of  combination 
and  cordial  co-operation,  and  who  require  to  be  watched 
much  more  than  do  the  municipalities  who  are  generally 
very  mild  offenders. 

At  the  present  moment  the  manufacturing  companies 
maintain  very  curious  relation  with  respect  to  the 
operating  companies.  They  not  only  manufacture  ma- 
chines, which,  of  course,  is  their  proper  business,  but 
they  promote  companies  to  do  lighting  business,  then, 
as  consulting  engineers,  they  advise  these  companies 
as  to  what  to  purchase,  and  how  to  operate  ;  and  they 
endeavour  to  foster  a  kind  of  parent  and  offspring  re- 
lationship with  the  view  of  opening  and  keeping  a 
market  for  their  own  goods.  Any  attempt  at  in- 
dependence of  action  on  the  part  of  the  offspring  is 
deprecated  by  the  parent  company,  as  tending  to  in- 
troduce an  undesirable  competition,  and  the  manufac- 
turing company  also  endeavors  to  guard  its  offspring 
against  the  bad  men  in  the  open  market  who  would 
want  to  sell  their  goods  by  trying  to  constitute  its 
agents  the  only  means  of  communication  between  the 
operating  company  and  the  electrical  world  outside. 
These  agents  go  around  with  their  pack  of  goods,  and 
while  the  customer  is  purchasing  lamps,  etc.,  thev  give 
him  little  scraps  of  news  as  to  new  apparatus,  new 
installations,  etc.  A  very  large  proportion  of 
the  smaller  central  station  men  seek  for  no  better  infor- 
mation on  electrical  matters  than  is  dribbled  out  to  tiiem 
through  the  interested  channel  of  a  manufacturing  com- 
pany. They  are  satisfied  to  receive  all  their  news,  and 
any  pointers  they  may  require  from  the  very  man  who 
is  most  interested  in  keeping  them  in  the  dark  about  the 
merits  of  any  other  apparatus  than  that  which  he  him- 
self sells. 

Now,  let  any  intelligent  person  consider  for  one 
moment  what  is  inevitably  the  result  of  this.  The  cen- 
tral station  man  is  interested  in  hearing  of  new  or  im- 
proved lamps,  motors,  etc.,  that  have  been  brought  out 
and  by  the  use  of  which  he  can  reduce  his  expenses, 
or  extend  his  business.  Is  an  agent  likely  to  tell  a 
customer  of  an  improved  type,  made  by  a  ri\al  manu- 
facturing company  ?  Is  he  in  the  least  likely  to  say 
that  some  rival  sells  a  better  lamp  than  he  does  himself? 
Is  he  not  far  more  likely  to  religiously  avoid  mentioning 
any  such  thing?  Can  he  be  expected  to  recommend  to, 
or  bring  to  the  notice  of  any  customer,  any  piece  of 
apparatus  but  that  which  he  sells  himself?  I'lainly,  the 
purchaser,  by  not  making  independent  enquiries,  fre- 
quently fails  to  hear  of  something  really  to  his  advan- 
tage, because  it  is  none  of  the  agent's  business  to  tell 
him. 

A  little  reflection  will  show  central  station  men  how 
little  they  regard  their  own  interests  when  the)  allow 
themselves  to  be  kept  in  leading  strings  by  the  manu- 
facturing companies,  instead  of  combining  to  study  cen- 
tral station  practice  for  themselves.  A  manager  shoidd 
keep  his  eyes  wide  open  to  see  things,  to  do  the  very 
best  possible  with  what  he  has  got,  and  to  promptly 
seize  ahold  of  anything  new  that  affords  a  means  of  re- 
ducing his  expenses  or  extending  his  business.  Now, 
any  new  labor-saving  or  more  ellicient  piece  of  appara- 
tus is  patented  and  owned  by  only  one  company,  and 
although  it  may  be  really    the  most  valuable  improve- 


ment in  the  world,  no  other  company  is  going  to  recom- 
mend its  use  if  it  will  interfere  with  their  own  sales. 
On  the  whole,  the  central  station  man  who  expects  a 
manufacturing  company  to  give  him  really  disinterested 
advice  as  to  new  or  improved  apparatus,  is  likely  to  be 
as  badly  left  as  he  deserves  to  be.  The  enterprising 
man  will  hunt  these  things  out  for  himself,  by  co- 
operating with  his  neighbors,  to  their  mutual  advan- 
tage. To  illustrate  :  The  storage  battery  has  been 
proven  to  be  of  great  value  as  a  central  station  auxiliary. 
Has  an\'  Canadian  manufacturing  company  ever  recom- 
mended the  installation  of  batteries  ?  I  do  not  think 
so.  Because  no  C.wadian  m-wufacturing  companv 
MAKES  A  BATTERY  THAT  IS  ANY  GOOD.  To  recommend 
it  would  be  to  hurt  their  own  business,  which  is  to  sell 
dynamos. 

Again,  plenty  central  stations  using  single  phase  al- 
ternating machinery,  could  work  up  a  considerable  day 
power  business  if  they  could  get  a  good  single  phase 
alternating  current  motor.  There  is  such  a  motor  avail- 
able, but  I  shall  be  very  greatly  surprised  to  hear  that 
the  agent  of  any  of  the  Canadian  manufacturing  com- 
panies has  mentioned  the  fact  to  anv  of  their  customers. 
Why  ?  Because  thev  do  not  make  it  themsel\es, 
BUT  HAVE  different  MACHINERY  TO  SELL,  and  it  doesn't 
suit  their  business  to  post  their  customers  too  well  on 
any  good  points  in  their  rival's  goods.  A  manufactur- 
ing company,  if  consulted,  is  going  to  advise  the  use  of 
its  own  apparatus  every  time  ;  and  the  demand  for  new 
and  improved  types  must  come  from  the  central  station 
man,  who  should  use  the  most  efficient,  no  matter  who 
makes  it,  and  find  out  for  himself  what  is  the  latest  and 
best. 

As  to  operating  central  stations.  Is  there  anv  mana- 
ger who  thinks  he  knows  all  about  it?  If  so,  why 
can't  he  let  some  other  manager  have  the  benefit  of  his 
knowledge  ?  Perhaps  he  can  get  a  few  valuable  hints 
in  return.  By  all  means  let  there  be  an  organized  body 
of  central  station  men  working  together  for  their 
mutual  good — telling  each  other  what  their  experiences 
have  been,  and  tackling  their  problems  for  themselves, 
instead  of  allowing  themselves  to  be  exploited  bv  the 
manufacturing  companies,  who,  in  the  words  of  a  recent 
sufferer,  have  "hitherto  had  a  pic-nic."  Apologizing 
for  this  long  letter,    I    remain, 

\'ours  truly, 

Geo.  White  Fraser. 


W.  Kennedy,  of  Hobart,  Ont.,  proposes  shortly  to 
put  an  electric  light  plant  in  his  mill. 

The  second  electric  locomotive  has  been  put  in  service 
in  the  B.  &  O.  tunnel  at  Baltimore.  It  has  improved 
on  all  previous  performances  by  hauling  a  train  weigh- 
ing 1,400  tons  through  the  tunnel  at  the  rate  of  23  miles 
an  hour.  In  starting  this  train  a  draw  pull  of  58,630 
pounds  was  exerted.  The  current  taken  was  4,100 
amperes  at  a  pressure  of  boo  \  olts. 
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SPARKS. 

L-leclriiMl  ^.upplii 


•>  at  Oiiebec,  is  leporu-d 


J.  F.  Guay,  a  dealer  in 
to  have  assig-ned. 

It  is  reported  that  an  incandesconi  HkIu  planl  will  shorlly  be  in- 
stalled at  Brussels,  Ont. 

The  Aylmer  Eleetric  Li.Kht  Co.  are  said  lo  Ix-  considt-rinK  tlu- 
purchase  of  a  1,000-light  incandescent  dynamo. 

The  Nelson  Electric    Light  Co.   have  recently  pul  in  operation 

their  new  plant  at  .Nelson,  B.  C.     Mr.  John  B.  Bliss  is  electrician. 

The  Ira  Cornwall  Co.  is  being  incorporated  at   St.  John,  N.B., 

to   manufacture  electrical    apparatus,  etc.     The  capital  stock  is 

$10,000. 

.41onzo  T.  Cross,  a  manufacturer  of  electrical  appliances  at 
Providence,  R.  I.,  has  completed  an  electric  carriage  which  is 
said  to  have  given  good  results. 

Mr.  E.  J.  Lennox,  architect,  of  Toronto,  has  recommended  the 
purchase  of  an  electric  light  plant  for  the  new  city  and  county 
buildings.     The  cost  is  estimated  at  $15,000. 

Mr.  T.  Viau,  the  promoter  of  an  electric  railway  between  Ayl- 
mer and  Hull,  Que.,  is  forming  a  joint  stock  company  to  build  the 
line.  The  cost  of  the  work  is  placed  at  $65,000.  The  electric 
road  will  be  seven  miles  in  length. 

The  Drummondville  Electric  Co.,  of  DrummondviUe,  Que.,  has 
been  granted  incorporation.  The  promoters  are  :  William  Mit- 
chell, Samuel  Newton,  William  Houston,  A.  Ouellette,  of  Drum- 
mondville, and  W.  A.  Mitchell,  of  Nicolet. 

Incorporation  has  been  granted  to  the  Barrie  and  Allandale 
Electric  Street  Railway  Co.  The  promoters  are  J.  H.  McKeggie, 
G.  Vair,  G.  Reedy,  S.  J.  Sanford  and  J.  H.  Dickinson.  The  ob- 
ject of  the  company  is  to  construct  an  electric  railway  in  the 
vicinity  of  Barrie. 

The  Electrical  Review,  of  London,  Eng.,  in  a  recent  issue  com- 
pliments Mr.  D.  R.  Street,  of  Ottawa,  on  his  interesting  paper  on 
"  Electric  Light  Accounting,"  read  at  the  last  annual  meeting  of 
the  Canadian  Electrical  Association,  and  expresses  approval  of 
the  various  forms  given  therein. 

At  the  annual  meeting  of  the  Maritime  Auer  Light  Co..  held  at 
Fair\ille,  N.B.,  recently,  the  following  directors  were  elected  for 
the  ensuing  year:  Messrs.  W.  H.  Thorne,  W.  C.  Pitfield,  R. 
Kellie  Jones,  G.  S.  Fisher  and  S.  Hayward,  St.  John  ;  A.  O. 
Granger,  Montreal ;  L.  L.  Beer,  Chariottelown  ;  F.  W.  Sumner, 
Moncton  ;  F.  B.  Edgecombe,  Fredericton. 

The  Toronto,  Hamilton  &  Niagara  Falls  Electric  Railway  Co. 
has  given  notice  of  application  to  pariiament  next  session  for  in- 
corporation. The  object  is  to  construct  an  electric  railway  from 
Toronto  to  Hamilton,  and  from  that  city  to  Niagara  Falls, 
Grimsby  and  Drummondville.  The  solicitors  of  the  company  are 
Messrs.  Clark,  Bowes,  Hilton  &  Swabey,  of  Toronto. 

The  forty-ninth  annual  meeting  of  the  Montreal  Telegraph 
Company  was  held  in  the  City  of  Montreal  a  fortnight  ago.  The 
assets  were  shown  to  be  $2,255,888.66,  and  the  liabilities  $2,040,- 
540.25.  Four  dividends  of  two  per  cent  each  had  been  paid.  The 
election  of  directors  resulted  in  the  return  of  the  old  board,  and  at 
a  subsequent  meeting  Mr.  .\ndrew  Allen  was  re-elected  president. 
A  prize  of  $75  and  a  diploma  is  being  offered  by  the  Verband 
Deutscher  Elecktrotechniker  for  the  best  device  by  which  mis- 
takes, such  as  placing  the  wrong  size  fuse  in  fuse  terminals  and 
the  interchanging  of  fuses  except  by  authorized  persons,  may  be 
rendered  impossible.  The  designs  are  to  remain  the  property  of 
the  author,  and  must  be  received  by  the  Verband  at  3  Monbijou- 
platz  before  April  ist. 


Mr.  C  .A.  E.  Carr,  manager  of  the  London  Street  Railway  Co., 
recently  gave  a  supper  to  the  emplojecs  of  the  road. 

Henry  Townsend,  whose  son  was  killed  in  the  Scarboro  railway 
accident  at  Toronto  last  summer,  has  been  awarded  damages  to 
the  amount  of  $1,000. 

The  Fraserville  Electric  Power  Co.,  of  Frascrville,  Que.,  is  ap- 
pUIng  for  incorporation,  with  a  capital  stock  of  $20,000,  to  oper- 
ate telephone  lines  and  electric  lighting  plants. 

.An  employee  of  the  Toronto  Electric  Light  Co.,  while  repairing 
the  wires  on  Sherbourne  street,  in  some  way  came  in  contact 
with  a  live  wire,  and  was  badly  scorched  about  the  hands  and 
face. 

.A  statement  of  the  earnings  of  the  Montreal  Street  Railway  Co.  ' 
for  the  quarter  ending  December  31,  1895,    shows  the  receipts  to 
be    $290,460.35  an   increase    over  the  corresponding  quarter  for 
1894  of  $47,336.97. 

.At  the  annual  meeting  of  the  London  Street  Railw.ay  Co.,  held 
recently,  the  following  directors  for  1896  were  appointed  :  H.  A. 
Everett,  of  Cleveland,  president;  E.  W.  Moore,  Cleveland,  vice- 
president  ;  Chas.  W.  Watson,  Cleveland  ;  Thomas  H.  Smallman, 
London,  and  H.  F.  Holt,  Montreal.  Chas.  Currie  was  appointed 
secretary  and  Chas.  E.  .A.  Carr  was  re-engaged  as  m.inager. 
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THE  DUNNVILLE  ELECTRIC  LIGHT  COM- 
PANY'S NEW  STATION. 

A  GRATIFYING  feature  of  the  development  of  electrical 
industries  in  Canada  within  the  last  three  or  four  years 
has  been  the  success  of  the  incandescent  lig^hting  plants, 
especially  in  most  of  the  smaller  towns  and  villages. 
This  success  has  been  at  once  a  source  of  benefit  to  the 
public,  even  in  the  smallest  communities,  in  placing- 
within  their  reach  the  most  perfect  of  artificial  illumi- 
nants  at  a  cost  but  little,  if  any,  in  excess  of  that  of  coal 
oil,  while  at  the  same  time  it  has  yielded  to  the  owners 
of  the  plants  a 
substantial  re- 
turn for  the 
money  invest- 
ed. Such  a  re- 
sult has  been 
due  partly  to  the 
great  improve- 
ments in  stand- 
ard apparatus, 
and  the  better 
e  n  g  i  n  e  e  ring 
methods  adopt- 
ed within  the 
last  few  years, 
and  also  to  a 
CO  n  s  iderable 
degree  to  the 
recognition  on 
the  part  of  busi- 
ness men  gen- 
erally of  the  es- 
sentially profit- 
able nature  of  electric  lighting  as  an  investment  when 
handled  with  the  same  push  and  ability  which  they  have 
been  accustomed  to  devote  to  their  other  interests. 

An  excellent  and  recent  example  of  a  central  station 
plant  of  this  type  is  that  recently  installed  by  the  Dunn- 
ville  Electric  Light  Company,  of  Dunnville,  Ont.,  a 
town  of  about  2,000  inhabitants.  The  company,  which 
has  been  in  business  for  some  years,  consists  of  two 
members,  Messrs.  W.  F.  Haskins  and  James  Rolston, 
the  former  a  private  banker  and  the  latter  a  hardware 
merchant  in  the  town.  Their  pfant,  until  recently,  con- 
sisted of  a  Thomson-Houston  arc  dynamo  operated  by 
rented  power.  Having  determined,  however,  to  meet 
the  growing  demand  for  improved  interior  lighting,  it 
was  decided  to  add  an  incandescent  machine  to  the 
plant,  and  at  the  same  time  to  erect  a  new  power  house, 
and  take  advantage  of  an  opportunity  which  presented 
itself  of  obtaining  water  power.  To  this  end  the  com- 
pany engaged  the  services  of  Mr.  W.  C.  Johnson,  Am. 
Soc.  C.  E.,  Chief  Engineer  of  the    Niagara    Falls    Hy- 


The  Dunnville  Electric  Light  Company's  New  Station. 


draulic  Power  and  Manufacturing  Co.,  by  whom  plans 
and  specifications  were  made  for  the  entire  hydraulic 
plant. 

POWER  plant. 
Near  the  mouth  of  the  Grand  River,  which  flows  into 
Lake  Erie  at  Dunnville,  a  dam  has  been  built  by  the 
Canadian  Government  for  the  purpose  of  supplying  a 
feeder  to  the  Welland  Canal.  This  feeder,  through  the 
village  of  Dunnville,  runs  nearly  parallel  with  the  Lake 
Shore  and  some  three  hundred  feet  from  it.  The  differ- 
ence in  level  between   the    water    in    the  feeder  and  the 

lake  varies  from 
time  to  time 
from  six  to  thir- 
teen feet. 

The  electric 
light  company's 
plant  is  located 
between  this 
feeder  and  the 
lake,  ^t  a  point 
about  a  thous- 
and feet  from 
the  river. 

The  floor  of 
building  is  set 
as  low  as  pos- 
sible and  to  be 
sure  of  being 
above  flood  wa- 
ter of  the  river. 
The  floor  of  the 
flume  is  four- 
teen feet  below 
the  floor  of  the  station,  and  is  about  the  same  level  as 
the  bottom  of  the  feeder,  from  which  the  supply  of 
water  is  taken,  and  also  about  the  same  level  as  high 
water  in  the  lake. 

The  principal  difficulty  in  developing  this  water  power 
arose  from  the  fact  of  the  low  head  available,  combined 
with  the  very  great  fluctuations  as  compared  with  the 
head,  the  highest  being  more  than  double  the  lowest 
head.  It  follows,  therefore,  that  a  water  wheel  would 
be  capable  of  developing  more  than  double  the  power 
at  some  times  than  at  others.  On  this  account  it  was 
decided  to  put  in  two  wheels  in  two  independent  flumes, 
so  arranged  that  either  or  both  of  the  two  electric  ma- 
chines could  he  run  by  either  or  both  water  wheels. 
The  water  flows  in  one  channel  to  the  front  of  the  build- 
ing, passing  through  a  rack,  as  shown  in  the  engraving. 
At  the  front  of  the  building  a  centre  wall  divides  the 
channel  into  two  parts,  each  provided  with  a  head  gate, 
by  which  the  water  can  be  shut  off  of  either  flume  for 
repairs  to  the  wheel. 


CANADIAN     EUEGTRICAU     NEWS 


.Miuvli,  1896 


Under  ordinary  circumstances  one  wheel  is  sufficient 
for  driving  the  plant,  and  only  one  wheel  will  be  used, 
the  couplings  being  arranged  with  removable  plates 
which  can  be  taken  out,  cutting  off  either  wheel  from 
the  line  shaft,  or  by  unshipping  the  coupling  each  ma- 
chine is  left  attached  to  a  single  wheel.  In  knv  water 
both  wheels  will  be  used  coupled  together. 

The  wheels  were  specified  to  run  at  a  uniform  speed 
of  sixty-six  revolutions  per  minute  under  any  and  all 
heads  from  .six  to  thirteen  feet,  and  under  all  heads 
from  six  to  nine  and  a  half  feet  to  develop  not  less  than 
eighty  horse-power  ;  under  all  heads  from  nine  and  a 
half  to  thirteen  feet  to  develop  not  less  than  one  hun- 
dred and  sixty  horse-power,  and  to  show  an  efficiency 
of  not  less  than  seventy  per  cent,  of  useful  effect  at 
seven-eights  to  full  gate  opening  when  running  at  a 
speed  of  sixty-six  revolutions  per  minute. 

While  this  is  not  a  high  efficiency  when  wheels  are 
run  at  their  best  speed,  it  is  a  high  efficiency  under  the 
unusual  requirements  as  to  speed.  The  wheel  of  the 
proper  size  to  run  at  sixty-six  revolutions  per  minute 
under  a  head  of  six  feet,  would  give  its  best  efficiency 
under  a  head  of  thirteen  feet  when  running  at  about 
one  hundred  revolutions  per  minute. 

The  contract  on  the  wheels  was  awarded  to  James 
Leffel  &  Company,  of  Springfield,  Ohio,  for  two  of  their 
"  Sampson  "  wheels,  sixty-two  inches  in  diameter,  and 
they  have  been  running  for  several  months  and  are 
giving  good  satisfaction. 

The  wheels  are  provided  with  draft  tubes,  enabling 
the  entire  available  head  to  be  used  when  the  level  of 
the  water  in  the  lake  is  below  the  bottom  of  the  wheels. 
Since  the  wheels  have  been  in  operation  a  period  of 
low  water  has  occurred,  when  the  lake  level  was  but 
just  above  the  end  of  the  draft  tubes  and  the  head  water 
but  little  more  than  covered  the  cases  of  the  wheels. 
No  trouble  was  experienced  in  operation. 

The  shafting,  floor  stands,  pulleys,  etc.,  were  fur- 
nished by  the  Waterous  Engine  Co.,  of  Brantford. 

The  flume  walls  were  built  of  stone  laid  in  hydraulic 
cement,  upon  a  flooring  of  brick  bedded  in  concrete. 
The  walls  above  the  foundations  were  built  of  brick 
without  finish  on  the  inside. 

The  roof  consisted  of  sheeting  of  two  inch  plank  laid 
on  iron  beams  imbedded  in  the  walls  and  covered  with 
slate,  making  the  whole  building  practically  fire-proof. 

A  brick  partition  wall  divides  the  gear  room  from  the 
room  containing  the  electric  machinery,  which  serves 
to  deaden  the  sound  of  the  gears  and  affords  a  protec- 
tion in  case  of  fire. 

At  one  side  of  the  machine  room  two  small  rooms 
are  partitioned  off,  one  for  an  office  and  the  other  for  a 
work  room.  A  loft  over  the  gear  room  serves  as  a 
store  room. 

ELECTRIC    PLANT. 

In  the  station  are  installed  the  Thomson-Houston  arc 
machine,  by  which  the  street  lighting  is  supplied,  and 
a  75  kilowatt  alternator  of  the  Canadian  General  Elec- 
tric Co. 's  monocyclic  type.  The  company,  in  selecting 
the  monocyclic  system,  were  guided  by  the  fact  that 
while  their  present  requirements  would  be  for  current 
for  incandescent  lighting,  and  while  this  would  continue 
to  furnish  the  greater  portion  of  their  business,  there 
would  no  doubt  in  time  be  developed  a  considerable 
field  for  the  supply  of  power  to  stationary  motors.  It 
was  therefore  desirable  to  install  a  system  in  which  the 
greatest    possible    simplicity    should   be  maintained  for 


the  lighting  circuits,  and  from  which,  at  the  same  time, 
polyphase  currents  could  be  maintained,  if  desired,  for 
the  operation  of  induction  motors.  The  distinctive  fea- 
ture of  the  monocyclic  system  is,  of  course,  its  special 
suitability  for  this  class  of  service.  The  lighting  being 
done  on  the  single-phase  system  avoids  the  complica- 
tion in  wiring  and  difficulties  in  balancing  attendant  on 
the  use  of  the  various  polyphase  systems,  while,  for  the 
supply  of  power  to  the  motor  at  any  given  point,  it  is 
only  necessary  to  carry  to  it  the  third  or  teaser  wire 
from  the  dynamo,  and  make  the  proper  transformer 
connection. 

The  alternator  is  in  design  of  the  well  known  iron- 
clad armature  type,  and  is  compound  wound  so  as  to 
compensate  automatically  for  line  losses,  and  thereby 
maintain  an  even  potential  at  the  centre  of  distribution 
throughout  all  changes  on  load.  The  armature  coils 
are  wound  on  forms  and  inserted  in  longitudinal 
grooves  in  the  surface  of  the  armature,  and  are  easily 
and  separately  removable  in  case  of  damage  to  one  or 
more  coils.  The  station  instruments  are  all  of  the  latest 
type,  and  handsomely  mounted  on  a  switch-board  of 
enamelled  black  slate. 

.\  feature  of  special  interest  in  this  plant  is  the  use 
throughout  of  the  Edison  three-wire  system  for  second- 
ary distribution,  by  which  a  considerable  saving  in 
transformer  capacity  and  secondarj"  wiring  is  claimed  to 
be  effected,  while  at  the  same  time  ensuring  a  higher 
efficiency  and  closer  regulation  for  the  entire  secondary 
system.  Through  that  portion  of  the  town  where  light- 
ing is  to  be  supplied,  three-wire  secondary  mains  are 
run  and  fed  at  intervals  of  1,000  to  1,500  feet  by  pairs 
ot  large  transformers,  connected  with  their  seeondaries 
in  series  to  give  208  volts.  This  system  of  distribution 
being  once  erected,  the  wiring  of  additional  buildings 
from  time  to  time  calls  for  no  additional  expenditure 
for  material,  beyond  that  required  in  running  a  service 
from  the  mains  to  the  building  wired. 

.Altogether  the  new  plant  of  the  Dunnville  Electric 
Light  Company  is  a  credit  at  once  to  its  enterprising 
owners,  Messrs.  Haskins  &  Rolston,  and  to  Mr.  W.  C. 
Johnson,  consulting  engineer,  and  the  contractors  who 
furnished  the  apparatus  and  material  used  throughout. 


An  interesting  use  of  magnetism  is  being  made  at  the 
Sandycroft  foundry  in  England.  At  these  works  elec- 
tric cranes  are  operated  from  the  electric  power  and 
lighting  circuits,  together  with  electro-magnets,  which 
permit  the  ready  lifting  of  pieces  of  iron  or  steel  up  to 
two  tons.  The  magnets  constructed  for  lifting  pur- 
poses are  attached  to  a  crane.  One  magnet  takes  ^}4 
amperes  at  no  volts  to  excite  it,  at  which  energy  it 
will  support  a  weight  of  two  tons  of  iron  or  steel.  A 
switch  controls  the  supply  of  current  delivered  to  the 
magnet. 

Ampere,  like  other  philosophers,  was  noted  for  his 
absent-mindedness,  sajs  the  London  Electrical  Engi- 
neer. It  is  stated  that  on  one  occasion  while  walking 
along  the  street  he  mistook  the  back  of  a  cab  for  a 
blackboard,  and  as  a  blackboard  was  just  the  thing  he 
needed  at  the  time  to  solve  a  problem  which  had  been 
vexing  his  mind  for  some  moments  during  his  walk,  he 
made  use  of  it.  Taking  a  piece  of  chalk  out  of  his 
pocket  he  proceeded  to  trace  out  a  number  of  algebraical 
formulae  on  the  cab's  back,  and  followed  the  moving 
"  board  "  for  the  space  of  a  quarter  of  an  hour  without 
noticing  the  progress  of  the  conveyance. 
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CORRESPONDENCE 


THE  PIONEER  ELECTRIC  RAILWAY  OF 
CANADA. 

ToKOMO,  Feb.   13,   1S96. 

Editor  Canadian  Electrical  Ni:\vs. 

Sir, — A  cynical  writer  has  remarked  that  "without 
lies  we  should  have  no  histories,"  and  since  reading  a 
presuroably  historical  account  of  the  first  electric  rail- 
way in  Canada,  contained  in  Cassiers'  Magazine  for 
January,  I  begin  to  believe  that  the  cynic's  opinion  was 
founded  on  fact,  as  the  source  of  the  supposed  historical 
account  must  have  either  been  densely  ignorant  of  the 
facts  or  fully  qualified  for  the  presidency  of  an  Annanias 
Club.  .An  accurate  account  of  the  experiment  of  1883 
may  be  worthy  of  preservation  ;  if  such  be  your  opinion, 
you  are  free  to  publish  this  account,  which   is  accurate. 

The  electric  railway  experiment  of  1883  was  at  the 
expense  of  the  Ball  Electric  Light  Co.,  of  Canada,  and 
was  carried  out  by  Frank  B.  Scovell,  the  Vice-Pres.  and 
Electrical  Engineer  of  that  company,  assisted  by  the 
writer,  who  was  then  assistant  electrician  of  the  Ball 
Electric  Light  Co.,  of  New  York  therefore,  this  ac- 
count is  neither  a  matter  of  rumor  nor  of  imagination. 

The  track  consisted  of  eight  lengths  of  common  rail- 
way T  rails,  spiked  to  common  ties,  laid  on  the  surface 
of  the  ground,  on  the  premises  of  the  Industrial  Exhi- 
bition in  Toronto — about  where  the  iron  tower  or  police 
station  are  a  present  located.  The  car  vi'as  an  ordinary 
flat  car. 

The  transmission  was  by  overhead  wires  from  Ma- 
chinery Hall  to  the  track.  One  line  was  coupled  to 
both  tracks  and  the  other  to  a  bare  copper  wire  which 
lay  on  the  ties  between  the  rails.  Contact  with  this 
wire  was  maintained  by  a  carrier,  which  lifted  the  wire 
off  the  ties  as  it  passed  back  and  forth.  As  the  track 
was  perfectly  straight,  this  was  satisfactory,  there  being 
no  tendency  to  pull  the  wire  against  the  rails,  as  might 
have  been  the  case  with  curves.  The  motor  equipment 
was  an  old  style  Ball  machine,  built  in  London,  Ont., 
and  the  power  plant  two  similar  machines.  Each  of 
these  would  at  regular  speed  operate  at  200  volts  with 
15  amperes,  but  being  designed  for  arc  lighting  the 
armature  reaction  would  rapidly  run  the  voltage  and 
torque  down  with  increase  of  amperage.  The  motor 
was  belted  to  a  countershaft  and  that  to  one  pair 
of  axles,  by  common  flat  leather  belting.  The  reduction 
in  speed  proved  insufficient  to  enable  the  motor  to  move 
the  car  up  the  slight  grade,  though  it  was  capable  of 
doing  so  on  the  level  and  down  the  grade  ;  up  the  grade 
it  required  a  couple  of  men  to  assist,  even  with  an  un- 
loaded car.  The  intention  was  to  carry  passengers  as 
a  novelty,  but  owing  to  the  above  fact  this  was  not  at- 
tempted as  a  matter  of  fact,  as  the  Exhibition  closed 
before  the  necessary  changes  could  be  effected.  A  very 
little  more  motive  power  or  less  attempt  at  speeding 
would  have  enabled  us  to  have  carried  out  the  intention, 
and  engineers  of  that  time  will  remember  that  we  had 
no  guide  but  the  result  of  our  own  experiments,  and 
judge  Mr.  Scovell  rather  by  the  measure  of  success 
secured  than  by  the  want  of  full  success,  due  solely  to 
want  of  information  that  is  so  readily  secured  now  by 
the  tables  and  published  results  of  experiments  that  are 
almost  universally  disseminated  among  engineers  o(  the 
present  day. 

The  company  mentioned  in  Cassiers' did  not  come  into 
existence  until  about   ten    vears    later    than    the  date  of 


this  experiment,  and  I  am  informed  that  the  head  of 
this  company  was  then  engaged  in  button-making  in 
Springfield,  Mass.  The  view  therein  given  as  one  of 
the  road  of  1883,  and  the  information  as  to  carrying 
passengers,  I  believe,  is  really  applicable  to  the  road 
built  and  operated  by  Mr.  J.  J.  Wright,  under  the  Van 
Depoele  patents,  I  think  in  1884  or  1885.  The  fact 
that  Mr.  Scovell  has  since  departed  this  life  may  pos- 
sibly explain  the  inaccurate  account  given  in  Cassiers', 
as  so  far  as  I  know  he  and  I  were  alone  acquainted  with 
the  facts. 

Yours  respectfully, 

James  W.  Eastox, 

Electrical  Engineer. 


ELECTRIC  RAILWAY  IMPROVEMENTS. 

Toronto,  Feb.  21st,  1896. 

Editor  Canadian  Electrical  News. 

Dear  Sir, — The  writer  of  this  has  always  heard  Ham- 
ilton spoken  of  as  being  behind  the  times  and  an  over- 
grown village,  and  other  uncomplimentary  remarks  made 
about  it — as  being  behind  the  age,  yet  a  visit  there  a 
few  days  ago  showed  that,  even  if  the  town  is  a  little 
behind  the  times,  the  people  are  not  so  bad.  I  had  the 
pleasure  of  a  trip  over  The  Hamilton,  Grimsby  & 
Beamsville  Railway  in  company  with  Mr.  C.  K.  Green, 
Chief  Electrician.  You  are  aware,  no  doubt,  that  this 
railway  runs  from  Hamilton  to  Grimsby — seventeen 
miles — through  the  Garden  of  Canada.  On  boarding 
the  car  at  Hamilton  Mr.  Green  promised  me  a  surprise, 
and  this  I  got,  as  I  found  that  when  the  trolley  was  put 
on  the  wire  the  headlight  shone  out  clear  and 
bright — an  arc  lamp,  which,  on  the  run  from  Hamilton 
to  Grimsby,  illuminated  the  track  as  clear  as  daylight 
from  six  to  eight  pole-lengths  in  advance  of  the  car,  one- 
half  of  which  was  more  than  sufficient  to  stop  the  car 
in  case  of  anything  being  on  the  track.  The  arc  lamp 
is  in  series  with  the  car  heaters,  gives  a  clear,  bright 
and  steady  light,  and  is  easily  controlled  by  the  motor- 
man.  The  mechanism,  and  in  fact  the  idea,  seems  to 
have  originated  with  Mr.  Green. 

After  admiring  the  beauties  of  the  arc  lamp,  and 
the  splendid  way  in  which  it  lit  up  the  track, 
Mr.  Green  gave  ns  another  surprise  in  the  way  of 
communicating  by  telephone  with  any  station  on  their 
line  from  inside  of  the  cars.  In  the  corner,  in  one  end 
of  the  car,  a  small  open  box  is  affixed  to  the  wall  ;  in 
this  a  very  small  telephone  is  enclosed,  and  attached  to 
the  telephone  is  a  flexible  cable  of  sufficient  length  to 
reach  the  telephone  wires  running  on  the  poles  of  the 
railway  company.  These  are  hooked  on  by  a  bamboo 
pole,  which  is  carried  on  the  outside  of  the  car.  Com- 
munications can  be  established  with  any  station  from 
any  point  of  the  line  in  this  manner.  As  a  magneto 
the  same  as  is  used  on  the  ordinary  telephone  would 
be  too  cumbersome  to  put  in  the  car,  Mr.  Greene  ar- 
ranged a  small  metallic  roller  having  a  perforated  disc, 
and  this  being  moved  from  point  to  point  would  give  a 
vibrating  current,  which  would  make  a  magneto  on  any 
point  o(  the  line  ring.  .Altogether,  the  arrangement  is 
about  as  complete  as  could  be  wished  for. 

The  arc  lamp,  used  in  the  way  it  is  on  this  line,  is  the 
first  practical  application  of  it  in  Canada,  and  telephon- 
ing from  the  cars,  while  not  being  something  absolutely 
new,  yet  speaks  well  for  the  enterprise  of  Mr.  Green  in 
meeting  the  conditions,  which  can  onl\  bo  found  in  a 
long  suburban  road. 

.A  Traveller. 


CfiNflDlfl^l     EbECTF^ICAb     I^EWS 


Marcli,    16 


MR.  JOSEPH  R.  ROY, 

The  chief  engineer  of 
the  Montreal  Park  & 
Ishind  Railway  Company 
is  Mr.  Joseph  R.  Roy, 
whose  portrait  we  have 
the  pleasure  of  presenting- 
herewith.  He  is  a  native 
of  Montreal,  and  a  grad- 
uate in  engineering  of 
McGill  University  He 
is  also  a  member  of  the 
Canadian  Society  of  Civil 
Engineers.  Mr.  Roy  was 
for  three  years  employed 
Mr.  Joseph  R.  Rov.  ^y     the     Department     of 

Public  Works,  and  at  a  later  date  was  appointed  resi- 
dent engineer  in  charge  of  the  construction  ot  the 
Massini  springs  and  Fort  Covington  railway.  He  then 
became  chief  engineer  of  the  Montreal  and  Ottawa  rail- 
way, which  position  he  held  until  the  year  1892,  when 
the  road  was  made  a  part  of  the  Canadian  Pacific  rail- 
wav. 


THE  ELECTRICAL  PLANT  AT  NIAGARA 
FALLS. 

The  following  notes  are  the  result  of  a  visit  by  a 
Canadian  electrician  to  this  plant  of  world  wide  interest 
and  observation  which  is  now  in  successful  operation. 
The  Niagara  Falls  Power  Co.  owns  about  1,500  acres 
which  it  expects  to  sell  or  lease  to  manufacturing  com- 
panies using  its  power.  The  user  of  the  power  may  put 
in  his  own  water  wheel,  renting  the  use  of  the  tunnel  as 
a  tail  race,  or  he  may  take  his  power  from  the  shaft  of 
the  Niagara  Co.,  or  use  the  electric  power  itself.  So 
much  power  is  being  taken  up  by  companies  in  the 
immediate  vicinity,  that  long  distance  transmission  is 
likely  to  be  delayed  for  a  year  or  two  at  least. 

About  3,000  h.  p.  is  now  being  utilized,  distributed  as 
follows  : — Pittsburgh  Reduction  Co.,  1,500  to  2,000  h. 
p.;  Carborundum  Co.,  1,000  h.  p.,  and  Street  Railway 
Co.,  500  h.  p.  This  is  handled  by  one  of  the  two  5,000 
h.  p.  generators  now  in  place.  The  third,  which  com- 
pletes the  order  placed  with  the  Westinghouse  Electric 
&  Manufacturing  Co.,  is  expected  in  two  weeks.  As 
the  power  is  rapidly  being  taken  up,  it  is  likely  that  bids 
for  new  generators  will  soon  be  called  for. 

One  cannot  but  be  impressed  by  the  thoroughness 
and  lasting  qualities  of  all  work  done  in  and  about  the 
power  house.  Even  the  visitor  is  provided  for,  in  the 
shape  of  a  gallery,  from  which  a  fine  view  of  the  station 
can  be  had.  All  heavy  apparatus  is  easily  handled  by  a 
50  ton  crane  running  the  length  of  the  station.  The 
armature,  the  heaviest  part  of  the  generator,  weighs 
about  35  tons.  The  whole  revolving  part  of  the  ma- 
.chinery,  field  shaft  and  turbines,  weighs  about  65  tons. 
But  this  great  weight,  revolving  at  250  revolutions  per 
minute,  is  almost  entirelj'  balanced  by  the  water  pres- 
sure, which  acts  upwards  on  the  lower  side  of  the  tur- 
bines. So  much  is  this  the  case,  that  the  strain  on  the 
thrust  bearings  is  estimated  at  not  more  than  2  tons 
when  the  machine  is  running.  At  some  loads  there  is 
no  pressure  on  the  bearings  whatever,  the  whole  weight 
being  supported  by  the  column  of  water.  The  speed  is 
regulated  by  ball  governor  mechanism  shifting  two 
gates  which  are  balanced  against  each  other  and  require 
extremely  little  power  to  move  them. 


The  fields  are  excited  from  rotary  transformers  driven 
by  the  generators  themselves  and  placed  near  the  cen- 
tral vault  supporting  the  switchboards.  There  is  also 
a  step-down  transformer  with  each  rotary   transformer. 

.All  wires  are  carried  under  the  floor  to  a  vault  in  the 
centre  of  the  station.  In  this  vault  the  switches,  moved 
by  compressed  air  are  placed.  The  bus  bars  are  sus- 
pended from  the  roof  of  the  vault  and  connections  made 
to  the  switches  which  stand  on  the  floor.  There  are 
two  switches  to  each  generator,  a  distributing  switch 
and  a  generator  switch.  The  field  rheostats  are  not 
placed  in  the  vault,  being  too  bulky,  but  the  connections 
from  them  are  all  brought  in  here.  All  instruments  and 
levers,  for  regulating  the  switches,  etc.,  are  placed  on 
top  of  the  vault.  This  is  surrounded  by  a  brass  railing, 
and  here  the  electrical  engineer  in  charge  has  a  view  of 
the  whole  station  and  perfect  control  over  the  electrical 
apparatus.  The  instruments  consist  of  the  ammeters 
and  two  volt  meters  (one  for  each  phase)  and  one  watt 
meter  for  each  machine.  It  may  be  mentioned  here 
that  the  two  legs  of  the  two-phase  circuit  bear  loads 
which  diff"er  considerably,  due  to  single  phase  current 
being  rented  in  some  cases.  The  step-up  transformers 
for  long  distance  transmission  are  provided  with  a 
special  building  across  the  canal.  Lightning  arresters 
are  provided  for  all  circuits  leaving  the  power  house. 

Street  railway  power  is  furnished  from  a  500  h.  p. 
rotary  converter,  built  b)'  the  Westinghouse  Co. 

Power  IS  transmitted  to  the  transformer  house  of  the 
Pittsburgh  Reduction  Co.,  near  by,  where  it  is  reduced 
to  a  pressure  of  115  volts  and  transformed  by  rotar)- 
converters  to  direct  current  at  160  volts,  ready  for  use 
in  the  reducing  furnaces  in  the  production  of  aluminum. 
There  are  four  rotary  converters  of  500  h.  p.  each,  built 
by  the  General  Electric  Co.  The)'  are  of  very  large  size, 
but  were  so  made  that  they  might  be  increased,  when 
necessary,  to  1,000  h.  p.  each,  by  changing  the  arma- 
tures. If  necessary  one  of  these  machines  can  be  started 
up  in  3  minutes,  and  the  whole  station  in  1 1  minutes. 
Such  rapid  starting  up  would  be  impossible  in  the  case 
of  a  steam  plant.  Indeed  one  is  greatly  impressed  here 
by  the  absence  of  anything  in  the  shape  of  a  tall  chim- 
ney and  smoke.  The  load  is  pretty  steady  and  power 
is  kept  on  dav  and  night.  About  6  tons  of  aluminum 
is  turned  out  every  24  hours. 

The  Carborundum  Co.  also  receives  its  power  in  a 
step  down  transformer  whence  it  passes  through  a  regu- 
lator of  special  construction  moved  by  hand.  The 
regulator  is  required  on  account  of  the  variable  pressure 
necessarv  during  the  heating  process.  It  is  a  trans- 
former in  which  the  mutual  induction  is  varied  by  turn- 
ing the  inner  part  of  the  apparatus  and  its  windings, 
the  outer  part  being  fixed.  1000  h.  p.  is  used,  one  fur- 
nace being  in  operation  at  a  time.  A  heat  lasts  for  24 
hours,  a  ton  of  carborundum  being  turned  out  at  each 
heat.  The  ingredients  consist  of  coke,  salt,  sand  and 
sawdust.  These  are  thoroughly  ground  up  and  mixed 
before  being  put  into  the  furnace.  The  electric  con- 
ductors are  connected  to  plates  at  opposite  ends  of  the 
furnace.  From  each  of  these  plates  36  carbon  cylinders 
project  into  the  furnace.  A  sort  of  conductor  of  coke  is 
lain  through  the  middle  of  the  furnace  from  one  terminal 
to  the  other  and  the  carborundum  crystals  are  formed 
around  this.  These  crystals  are  washed  in  sulphuric 
acid  and  then  in  water,  from  which  latter  bath  the  car- 
borundum is  obtained  and  sorted  in  sieves  into  different 
sizes  ready  for  the  factory.  .At  present  it  is  sent  to  the 
factory  at  Monongahela,  Pa.,  where  it  is  made  into 
wheels  and  cones  of  all  sizes  for  various  grinding  pur- 
poses. A  factory  is  being  built  at  Niagara,  and  when 
it  is  complete,  the  other  will  be  shut  down.  The  pro- 
cess is  very  much  cheapened  by  the  use  of  the  Niagara 
power. 
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QUESTIONS  AND  ANSWERS. 

F.  &  T.,  Walkerton,  Out.,  write:  ist.  \\'h_\' cannot 
alternating  current  be  used  instead  of  direct  for  street 
railway  purposes  ?  2nd.  What  is  the  difficulty  in  using 
same?  Our  opinion  is,  that  with  double  wiring  twin 
trolleys,  two  commutators  and  rawhide  gear,  feed  wire 
and  transformers,  with  a  few  minor  changes  in  the 
method  now  in  use,  it  would  be  possible,  and  at  a  very 
reduced  rate.  Will  som  eone  give  us  their  opinion  on  the 
same  ? 

Answer.  -The  alternating  current  has  not  hitherto 
been  used  for  street  railway  purposes,  first  on  account  of 
the  unsuitability  of  the  alternating  motors  for  the  condi- 
tions imposed  on  railway  motors,  their  torques  at  other 
than  full  speed  not  having  been  satisfactory.  This  defect 
has  been  overcome  in  the  induction  motor,  which  is  no 
doubt  adapted  for  traction  purposes,  and  probably  will  be 
so  applied  in  the  near  future.  By  your  mention  of  twin 
trolleys  you  no  doubt  mean  to  throw  out  the  rails  as  re- 
turn circuit,  but  in  any  case  the  single  phase  alternating 
current  would  not  be  at  all  suitable  for  traction,  as  single 
phase  motors  will  not  start  from  rest  without  introduc- 
ing a  complicated  phase-splitting  apparatus,  so  that  you 
would  either  have  to  use  a  two  phase  current  with  four 
wires,  four  trolleys,  etc.,  or  a  three  phase  with  three 
wires,  three  trolleys,  and  so  on.  Vou  mention  two 
"  commutators,"  but  it  does  not  appear  what  a  commu- 
tator has  to  do  with  an  alternating  current.  The  alter- 
nating current  is  scientifically  applicable  for  traction, 
but  not  commerciallv  as  vet. 


The  Secretary  of  Dresden  Association  C.A.S.E.,  pro- 
pounds the  following  question  : — "What  is  the  indicated 
h.p.  of  an  engine,  13  in.  bore,  18  in.  stroke,  170  revolu- 
tions per  minute,  boiler  pressure,  70  lbs.? 

Answer.  The  indicated  horse-power  of  our  engine 
is  calculated  from  the  formula 

jj    p         A.xM.E.P.  X2R.S. 

33,000 
where  A.  =  area  of  piston  in  square  inches  ;  M.  E.  P.  = 
the  mean  effective  steam  pressure  ;  R.  =  number  of 
revolutions  ;  S.  ^length  of  stroke  in  feet.  In  the  case 
mentioned,  the  piston  area  in  inches  is  132 -73  ;  the 
mean  effective  pressure  at  one-quarter  cut-off  is  (with 
70  lbs.  boiler  pressure)  29-63  lbs.,  non-condensing;  the 
stroke  is  practically  fi  foot — hence,  substituting  in  the 
formula,  we  get  u  '>  -\ 

'  f^    p    ^  (■3^-73)«U9-63)x(^''i70xi-l)  "P'  \-   "M 

33,000  ■  >^ 

which  is  a  little  over  44  horse-power. 


Walkerville,  Oxt.,  Feb.  12,  1896. 

Editor  Canadian  Elfxtrical  News. 

Dear  Sir, — I  notice  in  the  "Questions  and  Answers" 
column  of  the  News  a  query  from  "Constant  Reader," 
Whitby,  Ont.  He  asks,  "  How  is  it,  when  lamps  are 
connected  in  series,  as  in  railway  circuits,  the  highest 
voltage  lamp  always  gives  the  brightest  light?"  With 
your  permission  I  would  like  to  state  my  theory  con- 
tained in  the  following  table  and  explanations  : 

16  C.  P.   LAMPS,  60  WATT  EFFICIENCY. 


Hot  Resistance 

Volts. 

Amperes. 

in  Ohms. 

50 

1.2 

41.66 

Lamps  of  any  efficiency  can 

70 

•«7i 

81.77 

be  taken  provided  all  arc  alike. 

100 

.6 

166.66 

104 

■577 

180. -.4 

1 10 

■5454 

20I.68 

With  a  circuit  of  500  volts,  using  five  lamps  in  series, 
suppose  four  lamps  of  a  series  are  100  volts  and  one 
lamp  104  volts,  then  by  adding  the  resistance  of  the  five 
lamps,  we  obtain  846.9 ohms  ( 166.66  x  4  =666.66  +  (i  x 
180.24)  =  ''^46.9).  Applying  Ohm's  law  we  get  the  cur- 
rent required, 

500  v,.|n  ^  E. 

B46.,oh..s  =  -59'"^Pe'-eC.  =  ^ 

By  comparing  the  result  (.59  amp.)  with  the  table,  it 
will  be  seen  that  the  current  passing  through  the  series 
is  .013  amp.  less  than  is  required  for  the  loo-volt  lamps. 


and  .01  amp.  more  than  is  required  to  bring  the  104- 
volt  lamp  to  16  c.  p.  The  practical  result  is  that  the 
loo-volt  lamps  will  burn  a  little  below  and  the  104-volt 
lamp  a  little  above  the  normal,  making  a  preceptible 
difference  in  the  light.  Lamps  of  the  same  voltage  but 
of  different  efficiencies  will  give  similar  results.  The 
higher  efficiency  lamps  being  of  higher  resistance  and  re- 
quiring less  current,  will  give  the  brighter  light,  e.  g., 
55-watt  and  60-watt  lamps  connected  in  series,  the  55- 
watt  lamps  will  be  the  brightest.  Nothing  but  a  test 
will  show  whether  it  is  the  efficiency  or  voltage  that  is 
at  fault  if  some  lights  in  a  series  burn  bright  or  dim. 

J.    W.     SCHELL. 

"P.  S.  C,"  Oshawa,  Ont.,  writes: — Please  be  so 
kind  as  to  answer  me  the  follou-ing  questions  in  the 
March  issue  of  the  Electrical  News  :  (i.)  "Suppose 
after  two  guages  of  water  show  in  glass  that  pump  was 
stopped  ;  five  minutes  after  that  you  notice  water  at  the 
top  of  glass,  what  w^ould  you  do,  and  what  was  the 
cause  of  difficulty,  boiler  not  foaming?  (2.)  Suppose 
feed-pump  working,  but  water  level  in  boiler  gradually 
falling.  Name  the  different  places  you  would  look  to 
find  the  difficulty  ?  (3.)  If  the  valvestem  of  the  steam 
valve  of  a  Corliss  engine  should  break,  what  could  be 
done  to  prevent  a  shut  down?  (4.)  In  triple  engine, 
with  second  cylinder  doing  much  more  work  than  low 
pressure,  how  can  cut-off  be  best  adjusted  in  either 
cylinder  to  balance  load  between  cylinders  ?  " 

Answer. — (1.)  We  should  advise  you  to  blow  out  the 
gauge  glass  to  see  if  the  level  indicated  was  the  right 
one,  or  whether  in  some  way  the  gauge  cocks  had 
become  clogged.  If,  as  a  matter  of  fact,  the  level  of 
the  water  was  above  the  glass  (and  the  guage  had 
become  so  clogged  as  not  to  indicate  properly,)  open 
the  pet  cocks  of  the  cylinder,  and  the  drain  in  the  pipes, 
so  as  to  carry  off  the  water  flowing  into  the  pipes.  If 
no  further  trouble  occurred  in  the  cylinders  wait  until 
water  appears  again  in  the  guage  glass,  but  if  there  is 
any  reason  to  fear  that  the  water  level  is  so  high  as  to 
flow  over  into  the  cylinder,  then  blow  the  boiler  down  a 
little.  (2.)  Either  the  pump  is  not  working  fast  enough 
or  water  is  leaking  at  joints  or  seams,  or  around  the 
tubes,  or  at  the  blow-off.  In  fact,  overhaul  the  boiler 
immediately?  (3.)  Splice  the  stem  temporarily  with 
anything— a  piece  of  stiff  wood — and  wrap  the  stem  and 
splice  with  some  stout  cord  or  rope,  drawing  the  valves 
together,  so  as  to  keep  the  whole  thing  taut.  (4. )  You 
can  do  nothing  unless  the  cylinders  are  individually  con- 
trolled by  a  cut-off  valve,  in  which  case  adjust  as  in  a 
single  cylinder. 


"  W.  R.  R.,"  Stayner,  Ont.,  writes:  "To  protect 
our  alternator  from  short  circuit  in  the  outside  mains, 
there  is,  as  is  of  course  the  practice,  a  fuse  introduced 
between  the  dynamo  leads  and  the  main-  but  in  our 
fuse  cut-out  there  is,  I  think,  something  peculiar,  if  not 
out  of  place.  Each  wire  has  a  separate  cut-out.  The 
following  diagram  shows  the  whole  as  it  is  :  — 


The  reason  given  for  the  double  fusing  on  each  line 
is,  "  if  one  should  be  blown  out,  the  other  would  still 
be  there  to  prevent  the  interruption  of  the  circuit."  Is 
this  in  place  ?  " 

.Answer.  The  two  fuses  are  intended  to  be  dupli- 
cates, so  that  if  one  goes  there  may  still  be  the  other 
which  can  be  switched  or  plugged  in.     There  should  be 
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some  arrangement  for  suitchinij  one  off  and  the  other 
on  ;  but  of  course  both  should  not  be  in  circuit 
togfether. 

Mr.  F.  G.  Proutt,  of  Maiden,  Mass.,  writes:  1  noticed 
in  your  paper  of  this  month  a  communication  from  some 
one  who  signs  himself  "A  Constant  Reader."  From 
the  question  he  has  asked,  and  which  you  took  so  much 
trouble  to  answer,  I  imagine  that  he  is  not  a  constant 
observer,  but  to  help  you  complete  the  answer  to 
his  question,  the  reason  a  high  voltage  lamp  becomes 
more  incandescent  than  those  of  a  lower  voltage  when 
connected  with  them  in  series,  is  this  :  The  higher  volt- 
age the  lamp  the  less  current  passes  through  it,  or, 
rather,  is  required  by  it  ;  for  instance,  about  }{,  ampere 
is  required  for  a  100  volt  lamp,  while  one  ampere,  or 
about  that,  is  required  for  a  50  volt  lamp.  Now,  if  we 
connect  8  50  volt  lamps  and  i  100  volt  lamp  in  series 
across  a  500  volt  circuit,  we  would  have  current  passing 
in  proportion  to  the  resistance,  and  if  the  50  volt  lamps 
have  each  50  ohms  R,  and  the  100  volt  lamps  an  R  of 
200  ohms,  then 

K=C  or  3-^,^^=0  =  5-6  amp. 

Now,  5-6  of  an  amp.  is  not  quite  enough  current  for  the 
50  volt  lamp,  but  is  very  much  too  high  for  the  100  volt 
lamp.  Hence,  the  high  voltage  lamp  would  burn  very 
much  brighter,  and  in  every  case  where  lamps  of  dif- 
ferent voltages  are  run  in  series,  the  one  made  to  be  at 
the  highest  voltage  will  be  the  most  incandescent. 

CENTRAL  STATION  BOOK-KEEPING. 

Bv   r.EORt^E   WMnt-KKA-EK,    K.  E. 

III. 

What  has  gone  before  will  indicate  the  importance  of  keeping 
strict  watch  on  the  operating  end  of  an  electric  plant.  As  soon  as 
you  begin  to  suspect  the  honesty  and  faithfulness  of  each  piece  of 
machinery  in  your  power  house,  and  lay  traps  to  find  out  little 
lapses  from  rectitude,  so  soon  will  you  begin  to  find  your  expenses 
going  down,  and  your  profits  increasing. 

When  you  look  into  things  a  little,  you  will  be  suqjrised  to  find 
what  a  great  deal  there  is  in  "management"  after  all ;  and  how 
even  apparently  unimportant  apparatus  and  supplies  may  exercise 
a  considerable  influence  on  results.  Lines  are  of  course  very- 
simple,  and  once  they  are  up  will  probably  continue  to  be  all  right, 
if  they  are  kept  free  from  grounds,  and  generally  kept  in  repair  ; 
but  at  the  same  time  it  is  of  considerable  assistance  to  take  obser- 
vations from  time  to  time,  as  to  the  insulation  of  the  entire  aerial 
structure,  from  the  ground,  and  of  the  wires  from  each  other.  A 
leak  in  either  way  simply  means  wasted  fuel,  and  presumably  the 
business  of  a  central  station  is  to  make,  not  to  waste,  money. 

From  the  centra!  station,  the  records  will  divide  into  these  con- 
cerning arc  services,  incandescent  service,  and  power  service.  As 
regards  the  arcs,  there  should  of  course  be  an  account  kept  of  the 
carbons  used,  and  of  the  repairs  necessary  on  each  lamp.  An  ac- 
count should  be  kept  for  each  individual  lamp,  and  the  cost  of  any 
repairs  to  anv  one  should  be  debited  against  it.  If  a  coil  burns 
out — or  a  carbon  holder — you  want  to  know  of  it,  and  which  lamp 
it  belonged  to;  and  you  can  summarize  the  records  at  the  end  of 
the  year,  and  probably  have  some  instructive  information  as  to  the 
quality  of  your  lamps  as  pieces  of  mechanism.  Then,  a  few  spare 
lamps  should  always  be  kept  in  stock  in  order  to  replace  those  on 
the  lines  brought  in  for  inspection.  Perhaps  the  idea  of  inspecting 
an  arc  lamp  causes  amusement  ;  but  when  it  is  remembered  that 
an  arc  lamp  is  merely  a  little  machine  for  keeping  carbons  at  a 
proper  distance  apart,  and  that  it  does  so  by  virtue  of  being  built 
and  adjusted  with  that  object,  and  that  its  proper  working  depends 
on  some  rather  delicate  devices,  and  that  if  it  falls  ever  so  little 
out  of  adjustment,  it  means  wasted  money  for  fuel — then  it  will  be 
obvious,  that  to  inspect  it  periodically,  to  see  whether  it  actually 
is  doing  its  work,  is  just  as  necessary  as  it  is  to  indicate  the  engine. 

What  is  an  "arc  light,"  and  how  is  it  produced?  An  arc  light 
is  simply  the  illumination  produced  by  the  intense  incandescence 
of  two  "electrodes"  separated  by  a  space  across  which  an  electric 
current  is  being  forced  by  an  E.  M.  F.  This  incandescence  is 
the  result  of  the  very  high  temperature  caused  in  the  electrodes 
by  the  interposition  of  the  air  space — it  being  a  principle  of 
mechanics  as  well  as  electrics  that  resistance  dissipates  energy 
in  the  form  of  heat.  A  greater  amount  of  resistance  will  dissipate 
a  greater  amount  of  energy.  A  man  will  become  hot  and  perspire 
when  working  hard,  i.e.,  overcoming  a  great  resistance,  when  he 
will  not  even  feel  warm  over  a    light   job  ;    and   as    the    principal 


work  done  by  the  current  in  passing  through  an  arc  lamp  is  right 
at  the  arc  itself,  it  is  plain  that  the  longer  the  arc  the  more  work 
done.  Now,  it  is  well  known  that  a  current  of  9  amperes  requires 
a  \  oltage  of  50  to  force  it  across  an  air  space  of  about  ^32  of  an 
inch  between  the  carbons,  and  the  light  produced  is  the  nominal 
J, 000  candle-])ower.  So  that  if  you  can  arrange  to  have  two  7-16 
carbons  continually  held  at  3-32  apart,  and  use  a  9  ampere  current, 
you  will  get  nominal  2,000  c.p.,  and  will  require  a  pressure  of  50 
volts,  or  an  expenditure  of  50  X  9  =  450  watts  of  energy.  If  you 
vary  the  distance  apart  of  the  carbons,  you  will  vary,  in  the  same 
sense,  the  volts,  wattage,  and  within  limits,  the  candle-power.  If 
jou  keep  the  carbons  4-32"  apart  you  will  get  a  somewhat  larger 
candle-power,  and  you  will  require  a  higher  voltage  and  expend 
a  higher  wattage.  But  as  you  are  only  getting  paid  for  2,000 
c.p.,  you  don't  want  to  produce  any  more — hence  the  excess  of 
wattage  consequent  upon  higher  c.p.  is  a  pure  waste  of  money. 
Every  time  your  arc  lamp  pulls  the  carbons  apart  more  than  their 
rated  arc  length ;  every  time  the  carbon  rod  sticks  a  little — 
generally,  whenever  your  arc  gets  longer  than  it  is  intended  to — 
you  are  wasting  fuel,  and  consequently,  money.  With  a  9  ampere 
current,  an  excessive  voltage  of  so  little  as  one-tenth  of  a  volt, 
will  require  an  expenditure  of  almost  3  h.p.  hours  per  year — more 
than  necessary — per  lamp. 

Try  any  lamp  that  has  been  on  the  line  for  some  weeks,  exposed 
to  all  the  variable  atmospheric  conditions,  and  a  few  careful  ob- 
servations as  to  the  fall  of  pressure  across  the  terminals  will  be  verj' 
instructive  to  anyone  who  is  intelligent  enough  to  apply  the  results. 
.Assume  30  arc  lamps,  burning  on  a  moon  schedule  of  about  200 
hours  in  the  month,  and  assume  that  their  adjustment  is  to  become 
so  inaccurate  that  they  will  draw  out  their  arcs  long  enough  before 
feediyg  to  require  an  extra  volt  each.  Assume  that  otherwise 
their  working  is  reasonably  good,  and  their  feeding  regular  ;  then 
this  plant  will  dissipate  in  excessive  voltage  alone,  432  h.  p.  hours 
every  year,  which  might  just  as  well  be  saved. 

Every  lamp  should  be  tested  for  a  whole  night  every  two  or 
three  months.  If  its  feeding  is  not  regular  it  should  be  made  so, 
by  the  proper  adjustments,  which  can  be  done  by  an)-  intelligent 
electrician  ;  and  the  record  of  each  lamp's  performance  should  be 
kept.  If  any  individual  lamp  is  frequently  found  to  be  out  of  ad- 
justment, it  should  be  carefully  overhauled.  It  may  have  some 
defect  which  renders  it  inefficient,  and  which  can  perhaps  be 
remedied.  If  not,  it  is  better  to  buy  a  new  lamp  than  to  run  a  bad 
one.  By  lighting  the  power  house  with  ihe  lamp  to  be  tested,  no 
extra  expense  will  be  involved. 

It  is  quite  important  that  tests  should  be  made  of  the  carbons. 
A  carbon  is  by  no  means  always  a  carbon.  There  are  good,  bad, 
and  indiflferent  ones.  The  good  will  cost  money  to  buy,  it  is 
true  ;  but  the  poor  one  will  cost  money  to  run,  it  is  equally  true. 
There  are  hard  and  soft,  long-lived  and  short-lived,  cheap  and  e.\- 
pensive  ones.  Those  who  have  not  given  any  study  to  the  carbon 
question  generally  believe  that  carbon  is  the  best  that  lasts  the 
longest,  but  that  does  not  necessarily  follow.  Carbon  is  a  material 
of  comparatively  high  resistance,  which  can,  however,  be  varied 
b)-  varying  its  density-  and  its  ingredients.  Cheap  carbons  are 
made  of  inferior  materials,  and  not  a  great  deal  of  attention  is 
paid  to  the  process  of  manufacture.  The  consequence  is  probably 
a  very  high  resistance,  and  a  want  ofhomogeneity  in  the  structure 
which  causes  it  to  burn  unequally  and  break  off  in  little  chunks. 
It  may  have  a  long  life,  but  the  high  resistance  will  cause  the 
same  extra  expenditure  over  that  required  for  a  shorter  lived, 
lower  resistance  carbon,  as  the  undue  lengthening  of  the  arc  de- 
scribed above.  It  may  very-  easily  happen  that  a  short-lived  car- 
bon may  be  the  most  economical  to  use,  because  its  smaller  re- 
sistance will  save  more  than  enough  energy  to  pay  for  the  greater 
number  of  carbons  used.  Observation  and  experiment  will  enable 
the  intelligent  electrician  to  select  actually  the  best  carbon  ;  and 
a  certain  number  of  each  batch  bought  should  be  carefully  tested 
as  to  their  life,  their  resistance,  and  if  possible,  their  candle-power. 
This  latter  point — candle-power — is  of  course  very  important,  but 
to  properly  describe  the  tests  and  observations  would  require  too 
long  an  article.  Careful  observations  bj-  experienced  scientists 
have  proved  that  carbons  of  the  same  apparent  make,  from  differ- 
ent makers,  sometimes  vary  as  much  as  50  per  cent,  in  the  candle- 
powers  they  give  forth,  for  the  same  expenditure  of  energy  ;  and 
they  show  that  ultimately  the  best  carbon  is  undoubtedly  that  one 
to  the  manufacture  of  which  most  scientific  attention  has  been 
given,  which  is  therefore  necessarily  high  priced.  But  the  test 
above  mentioned  should  be  made  with  a  carefully  regulated  lamp, 
so  that  the  arc  shall  be  kept  sensibly  constant,  and  should  record 
the  exact  length  of  life  per  inch  and  per  carbon,  and   the  average 
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resistance  across  the  lamp  terminals.  These  records  will  enable 
a  fairly  good  comparison  to  be  made  between  carbons  of  different 
makes  and  prices.  If,  by  a  proper  system  of  lamp  inspection  and 
adjustment,  and  a  careful  selection  of  carbons,  you  can  run  each 
lamp  at  one  volt  less  pressure,  in  the  above  assumed  plant  you 
will  save  over  two  tons  of  coal  per  year;  or  you  will  be  able  to 
put  another  lamp  on  the  same  circuit. 

.As  regards  the  incandescent  installation,  about  the  most  import- 
ant feature  is  the  lamps  themselves  ;  and  this  is  the  feature  that 
seems  to  receive  less  attention  and  study  from  the  average  central 
station  manager  than  any  other.  Lamps  are  of  all  kinds,  sizes, 
makes  and  descriptions;  and  of  course  each  manufacturer  claims 
superiority  for  his  own  make.  Price  seems  generally  to  be  regarded 
as  the  most  important  factor  governing  the  selection  of  a  lamp, 
i.e.,  a  lamp  costing  22  cents  is  taken  to  be  a  more  advantageous 
purchase  than  another  costing  23  fcents.  .4s  I  have  requently 
said  before,  it  is  a  pretty  fair  principle  to  work  on  in  these  days 
of  keen  competition  among  manufacturers,  that  the  highest  priced 
article  is  generally  the  best  one  ;  and  the  question  to  ask  is,  not 
how  little  does  such  an  article  cost  to  buy,  but  how  little  does  it 
cost  to  keep  running  in  good  order.  -An  article  that  can  be  kept 
in  repair  and  in  good  efficient  condiljon  for  $1  a  year,  is  worth,  to 
buy,  just  twice  as  much  as  a  similar  article  that  costs  $2  per  year 
to  maintain,  other  things  being  equal ;  and  if  the  former  article  is 
sold  at  50  per  cent,  advance  on  the  price  of  the  latter,  then  the 
higher  priced  article  is  actually  and  obviously  far  the  cheaper  of 
the  two.  This  same  principle  applies  to  incandescent  lamps.  The 
factors  that  determine  the  comparative  values  of  different  lamps 
are :  the  candle-power,  the  life,  the  efficiency,  the  price — purposely 
putting  price  last.  Lamps  of  .ill  makes  deteriorate  as  they  are 
longer  in  use,  some  less  than  others,  i.e.,  their  candle-powers 
become,  sometimes,  considerably  less  the  longer  they  are  kept 
burning  ;  and  the  lamp  to  be  desired  is,  other  things  being  equal, 
that  one  that  keeps  its  candle-power  longest  up  to  its  rated 
amount.  Then  again,  lamps  differ  in  point  of  efficiency.  A  lamp 
requires  the  expenditure  of  a  certain  amount  of  energy  to  make 
and  keep  it  burning  ;  so  that  other  things  being  equal,  that  lamp 
that  maintains  its  candle-power  longest,  for  the  least  expenditure 
of  energy,  is  the  best.  Having  obtained  by  means  of  experiment 
or  otherwise,  a  diagram  showing  the  continuous  candle-power 
curve  of  a  lamp  as  a  function  of  its  life,  and  also  of  the  watts  of 
electrical  energy  expended  during  inch  life,  then  an  average  can 
be  struck  which  shows  the  average  watts  per  candle  power  ex- 
pended. .\nd  a  comparison  of  several  such  averages  will  show 
the  best  lamp,  other  things  being  equal.  The  best  is  of  course 
that  lamp  which  requires  the  lowest  average  wattage  per  candle. 

.About  the  only  other  record  that  can  be  kept  in  places  where 
lamps  are  rented  on  the  flat  rate  system,  is  the  dates  when  each 
lamp  was  put  in.  .-V  little  slip  of  paper  with  the  date  marked  on 
it  can  be  gummed  onto  the  base,  and  so  accurate  track  is  kept  of 
the  life  of  each  lamp,  which  can  be  returned  to  makers  if  burnt 
out  before  guarantee. 

If  the  entire  system  is  worked  on  the  meter  plan,  which  is 
greatly  to  be  preferred,  then  the  monthly  readings  of  the  meters 
added  together  should  be  compared  with  the  month's  total  as 
registered  on  the  station  wattmeter.  The  comparison  will  enable 
any  discrepancy  to  be  traced  and  possibly  lead  to  the  detection 
of  unsuspected  leaks. 

In  a  system  where  current  is  sold  entirely  by  the  meter  it  be- 
comes of  very  special  importance  to  study  the  incandescent  lamp 
question,  because  the  exigencies  of  this  service  introduce  some 
verv'  paradoxical  conclusions.  For  instance,  it  is  sometimes  ac- 
tually better  and  more  profitable  for  the  central  station  to  break 
lamps  long  before  they  are  worn  out,  and  put  in  new  ones  at  its 
own  cost.  Length  of  life,  in  this  case,  is  about  the  least  impor- 
tant advantage  that  can  be  claimed  for  a  lamp.  This,  however, 
is  a  matter  that  cannot  be  discussed  at  proper  length  in  this 
article.  What  is  intended  to  be  shown  is,  that  just  as  there  are 
engines  and  engines,  dynamos  and  dynamos,  so  are  there  carbons 
and  carbons,  lamps  and  lamps,  and  that  if  judgment  and  caution 
are  necessary  in  the  purchase  of  a  bicycle,  or  of  a  good  horse — 
they  are  far  more  so  in  the  purchase  .ind  operation  of  any  electri- 
cal and  steam  apparatus. 

There  are  certain  general  accounts  that  will  be  kept  by  every 
one — sand  paper,  oil,  new  brushes,  fuse  wire,  and  what  not,  which 
need  not  be  particularly  referred  to.  A  central  station  that  fol- 
lows the  line  of  the  records  indicated  in  the  foregoing,  will  find 
itself  in  a  good  position  to  increase  its  profits.  In  electrical  busi- 
ness it  is  not  entirely  what  is  made  that  pays  dividends,  but  what 
s  saved  ;  and  it  cannot  be  said  of  even  the  most  high  class  station 


yet  known,  that  it  has  attained  the  highest  possible  point  of  effi- 
ciency, but  the  most  successful  are  those  that  keep  the  most 
watchful  eye  over  everj'  individual  machine  or  piece  of  apparatus, 
and  who  keep  every  detail  in  the  highest  and  best  order — and  this 
cannot  be  done  without  keeping  the  most  comprehensive  system 
of  accurate  records,  and  by  the  continual  testing  of  everything. 


ANNUAL  MEETING  OF  THE  BELL  TELE- 
PHONE COMPANY. 

The  annual  meeting-  of  the  Bell  Telephone  Company 
was  held  in  .Montreal  on  the  27th  of  February.  .Among 
those  present  were  Messrs.  C.  F.  Sise,  president,  Robert 
Mackay,  vice-president,  C.  P.  Sclater,  secretarj-treas- 
urer,  \V.  R.  Driver,  Robert  .Archer,  C.  R.  Hosmer,  R. 
McLea,  F.  X.  St.  Charles,  J.  McRae,  J.  Wilson,  W. 
B.  Miller,  T.  D.  Hood,  James  Moore,  .A.  Kinijman, 
Reid  Taylor,  H.  .A.  Budden,  Hugh  Watson,  j".  Wil- 
liamson, D.  Ross  Ross,  W.  J.  Withall,  J.  H.  McNamee 
George  H.  Holt,  Chas.  Garth,  John  Crawford,  .Andrew 
-Allen,  -Alex.  Paterson,  G.  .M.  Kinghorn,  Hector  Mac- 
kenzie and  others. 

Mr.  Sclater,  the  secretary-treasurer,  read  the  annual 
report  as  follows  :  — 

"  The  directors  begf  to  submit  their  sixteenth  annual 
report;  1,028  subscribers  have  been  added  during-  the 
year,  the  total  number  of  the  sets  of  instruments  now 
earning  rental  being  28,809  '<  45  exchanges  and  6  agen- 
cies have  been  constructed  and  added  to  the  system. 
The  company  now  owns  and  operates  345  exchanges 
and  268  agencies  ;  522  miles  of  poles,  and  1,760  miles 
of  wire  have  been  added  to  the  long  distance  system  in 
1895  ;  of  these  190  pole  miles  and  874  wire  miles  are  in 
the  Ontario  department,  and  332  pole  miles  and  913 
wire  miles  are  in  the  Eastern  department. 

The  long  distance  lines,  now  owned  and  operated  by 
the  company,  comprise  14,851  miles  of  wire  on  5,884 
miles  of  poles,  which  include  a  copper  metallic  circuit 
line  from  Montreal  to  Toronto,  constructed  during  the 
past  year. 

Work  on  the  new  building  in  Montreal  progressed 
favorably  until  it  was  deemed  prudent  to  discontinue 
construction  during  the  winter.  It  will  be  resumed  as 
early  as  possible,  and  we  trust  that  the  building  will  be 
ready  for  occupancy  before  the  next  annual  meeting. 
The  growth  of  our  Winnipeg  exchange  having  rendered 
the  present  offices  inadequate  for  the  business,  it  became 
necessary  to  secure  other  quarters,  and  a  lot  was  pur- 
chased on  Thistle  street,  in  a  favorable  location,  where 
a  building  will  be  erected  during  the  summer,  which 
will  be  used  solely  for  the  purposes  of  the  company. 

The  gross  revenue  for  the  year  was  81,087,124.28, 
the  expenses  were  8787,249.36,  the  net  revenue  was 
$299,874.92,  the  paid  up  capital  is  83,168,000. 

In  addition  to  the  net  revenue  of  8299,874.92,  the 
premium  on  bonds  sold  during  the  year,  amounted  to 
$10,750,  making  a  total  of  $310,624.92,  out  of  which 
$253,431.33  have  been  paid  in  dividends,  and  the 
balance  of  857,193.59  together  with  82,806.41,  taken 
from  revenue  account,  has  been  carried  to  the  contin- 
gent account,  which  now  amounts  to  $910,000. 

In  moving  the  adoption  of  the  report,  the  chairman 
made  a  feeling  reference  to  the  loss  the  company  had 
sustained  through  the  death  of  the  late  vice-president, 
Mr.  G.  Ross.      The  report  was  adopted. 

In  reply  to  a  question,  the  president  stated  that  the 
net  revenue  of  the  company  for  the  year  had  been  10 
per  cent.  The  revenue  from  long  distance  lines  had 
been,  in  1893,  $140,000;  1894,  8152,000;  1895, 
$178,213. 

The  directors  were  authorized  to  make  a  further  issue 
of  debentures  for  $600,000,  in  accordance  with  the 
authority  given  by  the  Dominion  statute.  These  funds 
are  required  to  meet  current  expenses  entailed  in  im- 
proving the  system.  This  sum  will  bring  the  total  issue 
up  to  81,200,000. 

The  balloting  for  officers  resulted  in  the  old  board 
being  re-elected  as  follows  :  C.  I".  Sise,  president  ; 
Robert  Mackay,  vice-president  ;  directors,  \\'.  H. 
Forbes,  John  F.  Hudson,  Robert  Archer,  \Vm.  R. 
Driver,  Hugh  Palon  and  Charles  Cassils. 
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The  tendency  of  modern  central  station 

Modern  Central  Station  •  ■         ■     ,.  j  ^  • 

Engineering.  engineering  is  towards  greater  science, 

higher  economy,  more  comprehensive 
business  methods.  In  the  early  histor)' of  electric  light- 
ing (about  five  or  six  years  ago)  we  used  to  be  satisfied 
— more,  we  were  pleased — if  on  closing  the  switch  we 
got  light  in  the  lamps,  and  our  electricians  used  to  be 
happy  and  read  the  paper  while  the  plant  ran  itself. 
The  fireman  also  piled  in  coal,  and  on  cold  nights 
opened  the  fire  door  to  warm  himself  at  ;  and  if  profits 
were  not  very  large — well — "  Electricity  did'nt  pay  any- 
way." But  to-day  our  electrician  has  something  else 
to  do,  and  the  superintendent  can  tell  by  comparing 
the  reading  of  the  station  watt-meter  with  the  last  night's 
fuel  consumption,  how  man}'  times  the  furnace  door  was 
opened,  and  for  how  long,  and  if  Mr.  Fireman  has  not 
a  satisfactory  explanation  to  give  he  goes  suddenly.  In 
those  days  we  knew  how  much  coal  was  burnt  and  how 
much  wages  we  paid,  and  if  the  income  from  the  lamps 
was  sufficiently  large  to  have  a  little  over,  after  paying 
expenses,  we  pocketed  it  with  a  thankful  heart,  and 
asked  no  questions.  How  very  different  is  the  method 
of  running  a  central  station  now-a-days.  In  the  first 
place,  a  comprehensive  business  policy  governs  the  en- 
tire management,  and  furnishes  a  framework,  into  which 
are  fitted  such  details  as  differential  rental  rates,  lamp 
efficiencies,  etc.  The  tabulation  and  classification  of 
operating  statistics  will,  in  the  hands  of  an  experienced 
manager,  be  not  only  a  sure  record  of  the  past,  but  also 
a  guide  to  the  future,  and  a  careful  and  observant  study 
of  such  dry  statistics   will    often  serve  to  so  modify  the 
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g-eneral  policy  as  to  effect  considerable  improvements  in 
operating  methods,  or  in  profits.  In  the  next  place, 
each  individual  bit  of  machinery  in  the  system,  be  it 
boiler,  engine,  belt,  generator,  or  lamp  socket,  is  con- 
tinually under  the  watchful  eye  of  the  observant  manager, 
who  knows  what  it  is  capable  of  doing  under  favorable 
circumstances,  and  if  at  any  time  it  falls  somewhat  be- 
low the  mark,  he  knows  it,  and  must  know  the  reason 
why.  If  500  lbs.  of  coal  are  burnt  more  to-night  than 
last  night,  he  is  aware  of  it  next  morning,  and  far  from 
saying  it  "can't  be  helped,"  he  finds  out  why  it  was — 
whether  there  was  a  greater  demand  for  current  by  con- 
sumers, or  whether  a  belt  slipped,  or  a  valve  got  wrong. 
It  can  and  must  be  helped,  and  is  helped.  The  repair 
account  is  scrutinized  narrowly  every  year,  and  any  bit 
of  apparatus  that  seemed  to  require  frequent  attention 
is  examined  with  the  object  of  making  it  more  durable, 
and  so  reducing  the  expenses.  There  is  a  ceaseless  ef- 
fort to  so  raise  the  efficiency  of  the  whole  system,  that 
the  same  amount  of  current  may  be  generated  at  a  less 
expense  ;  or  shall  do  a  greater  amount  of  work  and  so 
gain  more  ;  and  the  means  to  this  end  are  enquiry  into 
every  stage  in  the  process  of  converting  coal  into  cur- 
rent, and  ceaseless  energy  and  investigation. 


Investors  in  electrical  and  steam  ma- 
Guarantees,        chinery  have  an  idea  that  if  they  base 

their  selection  of  machinery  on  the 
guarantees  given  by  the  makers,  they  cannot  go  far 
wrong.  When  making  a  choice  between  several  com- 
peting proposals,  they  do  not  very  often  take  proper 
means  to  arrive  at  which  is  really  the  best  for  their  par- 
ticular case  ;  but  place  their  orders  with  the  maker  who 
gives  the  best  guarantees.  Before  doing  this  they 
should  consider  first,  what  are  the  conditions  under 
which  the  guarantee  is  given;  and  second,  what  means 
they  have  of  proving  it.  Now-a-days  that  prices  are 
cut  so  very  low  owing  to  the  intense  competition 
between  all  manufacturing  companies,  it  is  impossible 
in  many  cases  for  agents  to  cut  still  lower  in  order  to 
obtain  business,  so  their  resource  is  to  claim  higher 
value  for  their  goods,  and  if  by  guaranteeing  a  slightly 
greater  efficiency  or  longer  life,  etc.,  they  can  effect  a 
sale  it  is  a  little  too  much  to  expect  of  human  nature 
that  an  agent  will  not  guarantee  a  little  more  than  he 
knows  he  can  perform,  when  he  has  very  good  reason 
to  believe  that  his  machinery  will  not  be  put  to  any  test, 
but  that  his  bare  word  will  suffice.  It  is  perfectly  evi- 
dent that  to  buy  machinery  on  the  unsupported  guaran. 
tee  of  an  agent,  and  then  not  to  test  it  to  ensure  its 
meeting  such  guarantee,  is  not  only  very  foolish  from 
the  purchaser's  own  standpoint,  but  it  is  distinctly 
unfair  to  the  whole  manufacturing  interest.  It  amounts 
in  plain  terms  to  placing  a  premium  on  dishonesty,  and 
the  purchaser  frequently  gets  as  badly  let  in  as  he 
thoroughly  deserves  to.  A  thoroughly  reputable  and 
honorable  business  man  will  make  sure  of  what  his 
goods  are  worth  and  will  guarantee  them  for  that  and 
no  more,  relying  on  such  policy  to  build  up  a  business. 
A  less  responsible  person  will  push  the  sale  of  his  goods 
by  claiming  for  them  a  value  they  may  not  possess,  and 
take  his  chances  that  he  may  not  be  found  out.  Now 
whether  he  is  found  out  or  not,  the  purchaser  does  not 
see  his  money's  worth,  and  has  actually  assisted  in 
rewarding  fraud.  In  the  few  instances  where  electrical 
and  steam  machinery  have  been  purchased  in  the  open 
market    by  competing  tenders,   any  specifications    that 


have  been  got  out  require  such  and  such  guarantees  to 
be  given  of  efficiency,  etc.,  and  the  contracts  have 
frequently  been  given  to  those  guaranteeing  the  highest 
and  most.  But  in  how  many  cases  have  actual  tests 
been  made  by  competent  persons,  as  to  whether  these 
efficiencies,  etc.,  are  really  as  guaranteed?  .And  is  it 
not  plain  that  this  system  of  purchasing  on  a  basis  of 
"competing  guarantees"  is  a  very  foolish  one  unless 
there  be  some  intention  of  testing  their  fulfilment  ? 


Guarantees,  even  the  best,  may  be  very  misleading 
unless  some  understanding  be  arrived  at  as  to  the  con- 
ditions under  which  they  are  given,  and  a  very  little 
consideration  will  show  that  persons  not  specially 
trained  may  be  completely  hoodwinked  when  they  think 
they  are  very  wide  awake.  Take  the  guarantee  that  is 
so  frequently  given  with  a  boiler,  that  "  it  will  evapor- 
ate so  many  lbs.  of  water  per  lb.  of  coal."  This 
appears  very  simple  no  doubt — to  compare  boilers  by 
this  guarantee  is  as  easy  as  falling  off  a  log.  But  a 
boiler  does  not  evaporate  water  itself  ;  it  must  be  set 
"just  so,"  and  have  a  certain  number  of  feet  of  grate 
surface  with  a  certain  amount  of  draft.  And  again, 
"  so  many  lbs.  water  evaporated  per  lb.  of  coal." 
What  kind  of  coal  ?  All  coal  is  not  the  same.  We 
have  hard  coal  and  soft  coal  ;  we  have  coal  containing 
13,000  heat  units  per  lb.,  and  we  have  coal  containing 
only  7,000.  Again  we  ask,  what  coal?  Best  Yonghis- 
berry?  Any  boiler  will  do  that  with  .such  superior  coal; 
but  it  takes  a  good  one  to  do  it  with  lignite.  Briefly, 
what  is  such  a  guarantee  worth  ?  Nothing.  The  per- 
son who  gives  it  is  in  most  cases  a  designing  quack, 
and  the  purchaser  who  accepts  it  is  an  innocent  simple- 
ton. The  guarantor  gives  it  because  he  knows  it  never 
will  be  tested,  and  if  it  ever  is  tested  he  can  say  the 
conditions  were  not  complied  with.  If  persons  require 
guarantees  to  be  given  with  machinery,  they  should  be 
satisfied  with  reasonable  ones  ;  they  should  establish 
the  necessary  conditions,  and  they  should  insist  on  tests 
being  made  to  prove  them.  In  this  way,  in  a  very 
short  time,  all  but  the  reputable  manufacturers  will  be 
crowded  out  of  business. 


The  question  is  frequentlv  asked,  "  In 

Electrical  Engineer-       1      .   .-    ,  ,       r      r<-      . 

ing  as  a  Profession.  '^^'""'  "'-''''  '^^  effort  may  a  young  man 
hope  to  meet  with  the  greatest  amount 
of  success  in  the  present  day?"  Every  department 
appears  to  be  overcrowded,  and  the  problem  of  the 
choice  of  a  career  is  becoming  more  and  more  difficult 
of  solution.  The  rapid  development  of  the  past  few 
years  in  the  applications  of  electricity  has  turned  the 
attention  of  parents  and  young  men  in  this  direction, 
and  there  appears  to  be  a  widespread  belief  that  this  is 
the  most  promising  field  of  effort  for  the  future.  With 
the  view  of  determining  to  what  extent  this  belief  is  well 
founded,  Mr.  Henry  Floy,  in  an  article  in  the  Engineer- 
ing Magazine  for  January,  entitled  "  .Are  we  Educating 
too  many  Electricians?"  gives  the  result  of  an  extended 
enquiry  among  graduates  of  engineering  schools,  as  to 
the  extent  to  which  students  of  electricitv  graduating 
from  these  schools  have  been  successful  in  obtaining 
employment  at  remunerative  salaries.  Referring  to  the 
tabulated  results  of  these  enquiries,  Mr.  Flov  sums  up 
the  subject  in  the  following  words  :  "  Considering  the 
table  of  total  results,  which  may  be  taken  as  a  fair  indi- 
cation of  the  condition  of  the  recent  graduates  in  elec- 
trical engineering,  it  will  be  found  that,  while  a  greater 
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per  cent,  of  the  j^racUiates  in  electrical  eng-jneerint; 
secure  employment,  as  compared  with  other  graduates, 
yet  the  fewest,  relatively,  secure  employment  in  the  line 
of  work  for  which  they  had  studied,  that  is,  in  order  to 
get  employment,  they  had  to  take  positions  in  which 
their  electrical  knowledge  did  not  count.  It  will  fur- 
thermore be  noticed  that  almost  twice  as  many  men 
secure  employment  in  electrical  engineering  through  the 
influence  of  their  relatives  as  in  mechanical  or  civil 
engineering,  while  about  half  as  many  obtain  positions 
through  their  friends  as  in  the  other  two  professions." 


The  fenders  on  some  of  the  Toronto 
Useless  Fenders.  Railway  Company's  cars  are  elevated 
too  far  above  the  track  to  allow  of  an 
obstruction  of  reasonable  size  being  scooped  up  by  them. 
An  individual  who  should  be  so  unfortunate  as  to  fall 
in  front  of  one  of  these  cars  would  almost  certainly  pass 
under  the  fender  and  be  crushed  to  death.  Fenders  at- 
tached to  cars  in  this  manner  are  a  mockery. 


By  reference  to  our  Question  and  Ans- 

Questions  and       ^^.^^  Department,    it    will  be  seen  that 
Answers.  "^ 

some  of  our  subscribers  appear  to  have 

suddenly  made  the  discovery  of  their  privilege  to  ask 
quesfTbns  and  receive  information  through  the  pages  of 
The  Electric.'VL  News  on  any  problems  in  electricity  or 
steam  engineering  with  which  they  may  find  themselves 
confronted.  This  should  be  gratifying  to  every  reader, 
as  well  as  to  the  publisher.  The  more  questions  are 
asked  and  answered,  the  more  helpful  the  journal  must 
become  to  its  subscribers,  and  the  greater  evidence  to 
the  publisher  that  it  is  being  widely  and  carefully  read — 
a  matter  in  which  advertisers  should  also  feel  an  interest. 
We  have  daily  evidence  that  the  News  is  becoming 
more  widely  known  and  appreciated  bj-  the  classes  in 
whose  interest  it  is  published.  There  is  no  occasion 
for  the  expressed  hesitancy  and  apologies  with  which 
some  of  the  questions  received  are  propounded.  Ques- 
tions honestly  propounded,  and  of  a  character  to  draw 
forth  information  of  a  practically  useful  character,  are 
cordially  invited.  If  we  except  the  man  who  "  knows 
it  all,"  we  are  all  in  the  position  of  the  pupil  who  is 
daily  adding  to  his  stock  of  knowledge,  therefore,  we 
need  feel  no  hesitation  about  admitting  our  lack  of 
knowledge  on  certain  subjects,  with  which,  perhaps,  we 
have  not  had  the  opportunity  to  become  acquainted. 
Those  who  know  the  most  are  invariably  ready  to  admit 
what  they  don't  know,  and  to  ask  to  be  enlightened. 
There  is  little  hope  of  improvement  for  the  man  who 
either  thinks  he  knows  it  all  or  is  ashamed  to  ask  for 
the  information  he  requires  lest  he  should  be  thought 
ignorant.  So  far  as  the  readers  ot  this  journal  are  con- 
cerned, it  is  only  necessary  that  they  should  ask  in  order 
to  receive  any  information  which  it  is  in  our  power  to 
give. 


The  Montreal  street  Railway  Co.  have  ordered  a  55  kilowatt 
direct  connected  motor-generator  set  from  the  Canadian  General 
Electric  Co. 

Mr.  F.  O.  Blackwell,  of  New  York,  enj^ineer  of  the  General 
Electric  Power  Co.  wa.s  recently  in  Quebec  in  connection  with  the 
proposed  electric  street  railway.  Mr.  Blackwell  inspected  the 
works  and  machinery  of  the  Montmorency  Electric  Light  Com- 
pany. The  construction  of  the  railway  in  accordance  with  the 
present  agreement,  includes  the  taking  over  of  this  plant.  It  is 
said  to  be  the  intention  of  the  promoters  to  commence  work  about 
the  first  of  April. 


CANADIAN  ASSOCIATION  OF  STATIONARY 
ENGINEERS. 

TORONTO    NO     I  . 

Till-;  above  .Vssociation  no  whold  their  meetings  in  tlie 
new  hall  on  Victoria  street  on  the  1st  and  3rd  Wednes- 
day in  each  month.  The  business  transacted  at  their 
last  meeting  was  largely  in  connection  with  the  taking 
over  of  their  new  quarters.  .Arrangements  have  been 
made  for  starting  the  new  library;  some  donations  have 
already  been  received,  while  a  number  of  manufacturing 
firms  have  promised  books  and  models  which  will  make 
the  collection  very  valuable  to  the  members  of  the  Asso- 
ciation. A  letter  containing  the  following  has  been  sent 
to  probable  contributors  to  the  librarv  : 

"Toronto  No.  i.  is  now  entering  upon  its  tenth  vear, 
and  having  procured  a  new  and  suitable  hall,  propose 
commemorating  the  event  by  starting  a  mechanical  lib- 
rary, and  fitting  the  meeting  room  up  with  models  and 
drawings.  Should  you  feel  disposed  to  assist,  in  any 
way,  this  very  laudable  object,  an  intimation  to  any 
member  of  the  committee  to  that  effect  will  be  thank- 
fully received,  and  promptly  attended  to." 

An  engineers'  manual  or  pocket  book  is  being  pre- 
pared by  the  .Association,  which  will  consist  of  valuable 
tables  and  calculations  relating  to  steam  engineering. 
It  will  be  compiled  from  the  works  of  the  best  authori- 
ties, and  is  intended  to  supply  engineers  with  easily 
accessible  and  correct  calculations  upon  which  to  work. 

A  committee  has  been  appointed  to  act  in  conjunction 
with  a  similar  committee  from  the  Ontario  .Association 
with  a  view  to  secure  a  compulsory  law  from  the  gov- 
ernment, for  engineers  operating  steam  plants.  It  is 
not  probable  that  any  action  will  be  taken  by  the  gov- 
ernment this  session,  owing  to  its  close  being  near  at 
hand.  It  is  hoped  that  at  the  next  session  a  bill  will  be 
brought  in  by  the  government  which  will  ensure  its  suc- 
cess. The  bill,  as  proposed,  will  exempt  all  steam 
engines  under  15  horse  power,  and  all  persons  running 
plants  at  the  time  will  be  given  a  permit,  thus  retaining 
their  positions.  The  certificates  of  the  Marine  Engi- 
neers' .Association,  and  the  Ontario  .Association  would 
also  be  accepted. 

BR.ANTFORD  NO.   4. 

Mr.  Jos.  Ogle,  secretary  of  Brantford  No.  4  writes  : 
"  We  are  in  a  very  healthy  condition;  our  meetings 
are  well  attended  and  some  very  good  questions  brought 
forward  and  practically  answered.  The  debate  for  our 
last  regular  meeting  was,  "Cylinder  Condensation — 
Illustrations  of  Indicator  Cards,"  which  occupied  our 
time  fully  to  a  late  hour,  having  a  various  number  of 
select  cards  illustrated  on  the  blackboard." 

LONDOX    NO    5. 

London  No.  5  has  not  been  meeting  with  much  suc- 
cess since  the  opening  of  the  new  year.  From  lack  of 
attendance  meetings  have  not  been  held,  and  the  mem- 
bers have  shown  some  indifference  towards  the  .Associa- 
tion. It  is  the  hope  of  the  officers  that  a  revival  in 
interest  will  be  shown  henceforth,  in  order  that  the 
association  may  not  be  allowed  to  become  extinct. 
GUEI.PH  NO.   6. 

The  above  Association  held  meetings  on  the  first  and 
third  Wednesdays  of  February.  There  was  a  good  at- 
tendance at  each  meeting,  and  one  candidate  initiated 
at  the  first  meeting.  On  the  20th  inst.  Messrs.  Ryan 
and  Gerrj'  read  papers  on  the  care  of  boilers  and  the 
keeping  of  the  engine  room. 

c.vrleton  place,  no.  16. 

J.  D.  Armstrong,  Secretary,  writes  :  "Branch  No.  16 
has  not  been  in  a  very  prosperous  state  for  the  past  j'ear 
but  has  been  reorganized,  and  is  now  in  a  far  better  shape 
than  ever.  Although  our  numbers  are  small,  we  are  en- 
thusiastic and  look  forward  at  an  early  date  to  forming 
the  nuclues  of  a  library,  also  to  invest  in  some  models. 
We  have  rooms  over  ourPresident's  place  of  business, and 
we  mav  sav  that  for  the  first  time  in  our  existence  we  are 
now  on  the  way  to  becoming  a  successful  society.  We 
meet  during  March  and  April  every  Saturday  night,  and 
questions  are  given  the  members  who  purpose  trying  for 
certificates,  to  be  answered  the  following  week,  so  that 
if  they  get  a  certificate  they  will  have  to  work  for  it. 
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A  MOTOR-CYCLE  CONTEST  IN  CANADA. 

The  letter  published  in  our  February  number  from 
the  pen  of  Mr.  A.  W.  White,  of  London,  Ont. ,  relative 
to  a  contest  of  motor-cycles  in  Canada,  has  been  the 
means  of  creating  considerable  interest  in  the  matter. 
No  action  has  as  yet  been  taken  by  the  Industrial 
Exhibition  Association,  but  it  is  learned  from  the  man- 
ager that  it  is  quite  probable  that  a  contest  will  be 
arranged  to  take  place  during  the  coming  exhibition. 
The  test  would  take  place  on  the  public  highway,  a  part 
of  the  agreement  being  that  the  contestants  should 
exhibit  their  vehicles  in  the  ring  on  certain  days. 

As  to  the  conditions  under  which  the  contest  should 
be  conducted,  we  have  received  the  following  sugges- 
tions : 

Mr.  G.  H.  Hewitt,  President  Duryea  Motor  Wagon 
Company,  Springfield,  Mass.  :  The  "  Cosmopolitan  " 
offers  prizes  for  a  competition  in  which  the  awards  are 
made  upon  points,  such  as  speed,  simplicity,  durability 
of  construction,  cost,  safety,  etc.  To  my  mind  it  would 
be  manifestly  absurd  to  award  the  first  prize  to  the 
carriage  which  should  come  in  last,  even  if  it  stood  all 
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the  other  tests.  Either  you  must  go  into  an  exhaustive 
examination  of  each  carriage  or  you  must  cut  off  all 
examination  and  let  speed  over  a  certain  number  of 
miles  of  ordinary  road  determine  the  merit.  I  am 
inclined  to  take  up  the  idea  of  three  trials  and  taking  an 
average  as  the  result.  .\s  to  the  amount  of  prize 
money,  of  course  the  more  it  is  the  more  of  an  induce- 
ment it  will  be  for  people  who  are  working  on  new 
designs  to  compete.  A  chance  of  getting  a  big  prize 
will  cause  a  man  to  hurry  up  his  ideas,  and  enlist  capital 
on  his  account.  I  presume  you  can  get  a  good  showing 
for  $3,000  in  prizes,  say  :  First  prize  $1,500;  second 
prize  $1,000;  third  prize  $500.  We  should  be  happy 
to  enter,  if  the  rules  are  satisfactory. 

Morris  &  Salom,  Philadelphia,  Pa.  :  The  only  sug- 
gestions that  we  have  to  make  in  regard  to  the  condi- 
tions governing  the  race  is  that  the  trial  should  be  based 
on  a  service  similar  to  that  performed  by  horses  at  the 
present  time.  There  is  nothing  to  be  gained  by  a  run 
of  100  miles  or  more,  which  is  merely  a  tour  dc  force. 
Some  tests  should  be  selected  under  the  conditions 
governing  the  use  of  horses  at  the  present  time, 
and  they  should  be  continued  from  day  to  day  so  that  a 
comparison  can  be  made  with  such  service.  The  ordi- 
nary service  ot  a  horse  does  not  amount  to  more  than  25 
miles  per  day,  and  as  motor  vehicles  are  intended  to 
replace  horses  this  point  should  be  carefully  kept  in 
view  in  making  comparative  tests. 


H.  Mueller  Mfg.  Co.,  Decatur,  111.  :  We  think  it 
ad\  isable  to  make  a  maximum  speed,  say  twelve  miles 
per  hour,  those  making  a  faster  average  speed  being 
considered  the  same.  This  would  be  quite  fast  enough, 
as  what  we  want  is  a  practical  carriage — one  for  general 
use,  not  for  racing  ;  one  that  will  go  at  a  good  speed, 
have  a  strong  pull  at  that  speed,  and  be  able  to  continue 
the  same  speed  throughout,  taking  into  consideration 
the  kind  of  roads.  Then  economy  of  operation  is  the 
next  factor  to  consider,  because  the  better  the  economy 
the  more  practical  the  motor,  and,  besides,  it  would  be 
a  very  easy  matter  to  construct  a  powerful  motor  when 
the  economy  of  fuel  was  left  out  of  consideration. 
Simplicity  and  compactness  should  be  considered 
together,  as  the  motor  might  be  compact,  but  be  so 
intricate  that  in  order  to  repair  a  certain  part  it  vi'ouid 
necessitate  much  unnecessary  work  to  arrive  at  the 
fractured  part,  which  might  be  the  same  with  adjust- 
ment. Then,  again,  a  motor  might  be  simple  in  all  of 
its  parts,  but  not  compact.  It  would  occupy  too  much 
consideration  to  mention  in  detail  all  concerning  the 
difl'erent  subjects  to  consider,  but  those  mentioned  we 
consider  first,  besides  there  being  vibration,  odor,  ease 
of  guiding,  controlling  of  speed,  variation,  quick  stop- 
ping, etc.  Why  not  make  awards  on  the  following 
principle  :  Say  you  call  speed  40  points,  economy  20 
points,  etc.,  making  the  total  number  of  points  that 
each  motor  vehicle  can  receive  100  points.  Now,  say- 
Mr.  A.  comes  in  first,  you  give  him  40  points  in  speed, 
you  award  him  second  in  economy,  which  we  will  call 
15  points,  and  then  5  points  in  simplicity  and  coflipact- 
ness,  2  points  in  elegance  of  design,  2  points  in  guijling, 
2  points  in  controlling  of  speed,  and  perhaps  nothing  in 
remaining  features.  Now,  Mr.  B.  comes  in  second,  and 
you  give  him  35  points  in  speed,  economy  20,  simplicity 
10,  elegance  of  design  5,  guiding  5,  quick  stop  and 
start  4,  vibration  3,  odor  3,  the  total  of  which  is  85 
points,  whereas  Mr.  .\.'s  total  was  66  points,  which 
would  allow  Mr.  H.  first  prize  for  the  most  practical 
carriasje. 


TRADE  NOTES. 

Messrs.  Rhodes,  Curry  &  Co.  have  completed  fourteen  closed 
cars  for  the  Halifax  street  railway. 

J.  G.  Field,  of  Tavistock,  Ont.,  has  purchased  an  alternaiiiij; 
plant  from  the  Canadian  General  Electric  Co. 

The  Acadia  Sujjar  Refining  Co.,  Ltd.,  has  ordered  two  60  horse 
power  Robb-Armstronsj  ensjines,  for  the  Woodslde  and  Nova 
.Scotia  Refineries. 

The  Berlin  and  Waterloo  Street  Railway  Company  have  placed 
an  order  for  additional  G.  E.  800  motors  with  the  Canadian 
General  Electric  Co. 

The  Pelrolia  Lijrht,  Ileal  and  I'ower  Co.  have  recently  jnil  in  a 
complete  condensinjj  plant,  inoludintf  a  GoUlie  &  .McCiilloch  125 
h.  p.  boiler  and  a  Northey  condenser. 

The  Halifax  Illumlnatlnj<  Co.  are  now  installing^  the  first  of  iheir 
150  kilowatt  monocycle  altern.itors  recently  ordered  from  the 
Canadian  Gener.nl  Electric  Co. 

The  Standard  .Shirt  Co.,  of  Montreal,  have  purch.ised  n  100  h.  p. 
Wheelock  engine  with  which  to  operate  electric  motors  in  the 
sever.il  departments  of  their  factory. 

The  Royal  Electric  Co.  have  rented  the  vacant  store  on  (he 
south  of  their  premises  on  York  street,  Toronto,  and  by  removing 
the  partition  w.ill,  have  doubled  their  office  and  show-room  ac- 
commodation, besides  adding  greatly  to  the  attr.acliveness  of 
their  establishment. 

The  I'enberthy  Injector  Co.,  of  Detroit,  Mich.,  and  Windsor, 
C^nt.,  have  laleU'  issued  ;ui  attr;ictive  catalogue  relating  to  their 
celebrated  Injeclors'.md  other  steam  users'  supplies.  This  cata- 
logue contains  much  valuable  Information  In  the  way  of  tables  o( 
cap.ieltles  and  resvilts,  directions  for  ditermining  size  of  injector 
required,  etc. 

The  Goldle  &  McCulloch  Co.,  of  Gait,  Ont.,  have  recently 
secured  the  right  to  manufacture  for  Canada  the  lde.1l  .Vutonialic 
Self-olling  high  speed  engine.  This  engine  is  especially  adapted 
to  direct  connected  work,  such  as  the  operation  of  electric  ma- 
chinery. We  hope  to  be  able  to  publish  further  details  of  this 
engine  at  an  early  day. 
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THE  STEAM  ENGINE  INDICATOR  AND  ITS  USES. 

BV  \Vm.     I'llOMPSON,    ClIlKF    ENlW.NKtK    MONTREAL    WkST    WATKR 

AND  Light  Station. 

(Continued  from  January  Number) 

It  will  bo  found  an  t-xoccdingly  interesting  and  useful  study  to 
compare  and  lest  the  expansion  curve  drawn  by  the  indicator  with 
the  theoretical  curve  that  would  be  drawn  if  the  steam  was  a  per- 
fect gas  and  expanding  in  accordance  with  Marriontte's  laws  for 
the  expansion  and  contraction  of  perfect  gases,  i.e.,  that  the  pres- 
sure of  steam  expanded  will  be  inversely  proportional  to  the 
space  it  occupies.  Thus,  if  one  cubic  foot  of  steam  at  80  lbs 
pressure  is  expanded  to  2  cubic  feet,  or  twice  the  space,  then  the 
pressure  w-ill  face  to  40  ibs.,  or  exactly  half  its  original  pressure, 
owing  to  t!ie  space  it  occupied  at  So  Ibs.  pressure  having  been 
doubled.  The  pressure  will  thus  fall  proportionately  to  meet  all 
other  degrees  of  expansion. 

The  engineer  must,  however,  bear  in  mind  that  these  pressures 
must  be  dealt  with  as  total  or  absolute  pressures,  that  is,  reckoned 
from  a  perfect  vacuum,  and  .ilso  that  the  clearance  space  must  be 
carefully  noted,  and  a  line  drawn  on  diagram  representing  an 
amount  of  space  on  diagrarn  equal  to  same  percent,  of  space  that 
total  area  of  clearance  space  bears  to  piston  displacement.  This  is 
made  evident  by  the  fact  that  when  cut-off  takes  place  piston  will 
only  have  moved  a  given  distance  or  part  of  stroke,  and  that 
supposing  cut-off  to  occur  at  }{  stroke,  then  to  get  correct  space 
occupied  by  steam  at  any  pressure  at  any  point  of  stroke,  clear- 
ance space  at  end  of  stroke,  together  with  area  of  steam  passages 
must  be  taken  into  consideration,  as  all  steam  confined  and  bear- 
ing on  piston  must  have  an  effect  on  e-xpansion  curve,  and  when 
piston  reaches  )4  stroke,  space  occupied  by  steam  would  not  be 
fairlv  represented  b}'  supposing  space  to  have  been  doubled  while 
area  through  which  piston  has  moved  would  be  exactly  doubled. 
Clearance  line  on  diagram  will  vary  as  to  position  with  different 
makes  of  engines,  and  can  only  be  correctly  ascertained  by  meas- 
uring engine  on  which  test  is  being  made.  While  steam  confined 
in  clearance  space  does  no  actual  woik  during  live  steam  period, 
just  as  soon  as  cut-off  takes  place  it  has  ati  effect  on  expansion 
curve  and  raises  terminal  pressure  as  compared  with  steam 
expanded  from  the  admission  line  only. 

The  engineer  will  note  that  any  irregularity  or  bad  arrangement 
of  valves  can  be  readily  detected  by  the  position  of  the  various 
lines,  while  defects,  such  as  leaky  valves  or  piston,  can  only  be 
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A,  Atmospheric  Line  ;  B,  Vacuum  Line  ;  C,  Clearance  Line  ;  D,  Admission  Line  ; 
E,  Steam  Line  ;  F,  Expansion  Curve  ;  G,  Exhaust  Line ;  H,  Compression  Curve ; 
I,  Isothermal  Curve  (test.) 

detected  by  testing  and  comparing  expansion  curve,  particularly 

if  leak  is  a  small  one. 

A  theoretical  expansion  curve  to  conform  with  above  theory 
may  be  constructed  by  several  geometrical  methods,  but  probably 
the  following  will  be  the  most  easily  understood  by  the  average 
engineer  : — 

The  diagram  as  drawn  by  the  indicator  will  have  the   atmos- 


pheric line  upon  It  as  already  described,  and  from  this  as  a  basis 
draw  in  the  line  of  no  pressure  or  line  of  perfect  vacuum.  To  do 
this,  draw  beneath  the  atmospheric  line  a  line  as  far  beneath  it  as 
will  represent  the  vacuum  line  on  the  same  scale  as  the  spring 
used  in  the  indicator  to  draw  the  diagram.  The  clearance  line 
must  then  be  drawn  in  accordance  with  rules  already  given. 
Divide  the  length  of  the  diagram  into  any  number  of  equal  parts 
by  vertical  lines  at  right  angles  to  the  atmospheric  line  and  com- 
mencing at  the  clearance  line  as  shown  in  Fig.  i. 

Number  the  vertical  lines  as  shown — 10  being  used  in  this  in- 
stance simply  because  it  is  a  convenient  number,  but  any  number 
would  do  ;  the  more  lines  used  the  greater  the  degree  of  accuracy 
obtained. 

Decide  which  part  of  the  diagram  its  expansion  curve  shall 
coincide  with,  and  touch  the  test  curve  ;  in  example  I  have  decid- 
ed it  shall  be  line  No.  9.  Now  find  what  pressure  line  9  repre- 
sents on  the  scale  of  the  indicator  spring — which  in  this  case  is  29 
lbs. — the  line  measuring  29/40  of  an  inch  and  a  40  lb.  spring 
having  been  used  to  draw  the  diagram.  Next  multiply  the  pres- 
sure thus  obtained  by  the  number  of  the  line  (g)  and  divide  the 
product  by  the  number  of  each  of  the  other  lines  in  succession, 
and  quotient  will  in  each  case  be  the  pressures  to  be  represented 
by  the  lines. 

For  example,  to  find  the  pressure  requiring  to  be  shown  on  line 


8,  we  have  that,  (261,)  divided  by  number  of  line  (8)  gives  32.6 — 
hence  line  8  requires  to  be  drawn  high  enough  to  represent  a 
pressure  of  32.6  lbs.  above  a  perfect  vacuum,  or  in  this  case 
32.6/40  of  an  inch.  Having  carried  this  out  for  all  the  lines  from 
10 — 2,  draw  in  the  test  curve,  which  will  touch  the  tops  of  all  these 
lines. 

This  curve,  however,  does  not  quite  correctly  represent  the 
expansion  of  steam,  although  generally  used.  It  would  do  so  if 
the  steam  remained  or  was  maintained  at  a  uniform  temperature 
during  the  whole  period  of  expansion.  It  is  therefore  called  the 
isothermal  curve  or  curve  of  equal  temperature.  But,  in  fact, 
steam  and  all  other  elastic  fluids  fall  in  temperature  during  expan 
sion  and  rise  during  compression,  this  change  of  temperature 
slightly  changing  and  affecting  the  pressure. 

A  curve  in  which  the  combined  effects  of  volume  and  resulting 
temperatures  is  represented  is  called  the  adiabatic  curve  or  curve 
of  no  transmission  since  no  heat  is  transmitted  to  or  from  the 
fluid  during  the  change  of  volume,  its  sensible  temperature  will 
change  according  to  a  fixed  ratio  which  will  be  the  same  for  the 
same  fluid  in  all  cases. 

A  fairly  close  approximation  to  the  adiabatic  curve,  to  enable  the 
engineer  to  form  an  idea  of  the  difference  between  the  two  may 
be  produced  by  the  following  process. 

Take  a  diagram  similar  to  the  one  used  in  Fig.  1  and  illustrated 
as  Fig.  2.  Fix  on  a  point  for  the  coincidence  of  the  two  lines  as 
before  as  at  A,  where  the  total  pressure  is  shown  to  be  27  lbs. 
As  in  the  former  instance  this  point  is  chosen  in  order  that  the 
curves  will  coincide.  Any  other  point  might  have  been  chosen 
for  the  point  of  contact  ;  but  a  point  in  that  vicinity  should  gener- 
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ally  be  chosen  so  thai  the  result  will  show  the  amount  of  power 
that  should  be  obtained  from  existing  terminals. 

The  point  chosen  in  Fig-.  2  is  3  inches  from  the  clearance  line, 
and  the  volume  of  27  lbs.  is  926 — that  is,  steam  of  that  pressure 
has  926  times  the  bulk  of  water  from  which  it  was  evaporated. 

If  we  divide  the  distance  of  A  from  the  clearance  line  by  926 
and  multiply  the  quotient  by  each  of  the  volumes  of  the  other 
pressures  indicated  by  similar  lines,  the  products  will  be  the 
respective  lengths  of  the  lines  measured  from  the  clearance  line — 
the  desired  curve  passing  and  touching  their  extreme  ends. 
Thus,  the  quotient  of  the  first  or  27  lbs.  pressure  line,  divided  by 
its  volume  (926)  is  .00323.  This,  multiplied  by  655,  the  volume  of 
the  next  pressure  line  (39,)  gives  2.12  inches,  the  length  of  the  line 
to  be  drawn  from  the  clearance  line,  and  so  on  for  all  the  rest 
throughout  the  illustration. 

The  application  of  either  of  the  above  curves  will  show  that 
some  diagrams  are  much  more  accurate  than  others.  As  a  gen- 
eral rule  those  from  large  sized  engines  will  be  more  correct  than 
from  small  ones,  and  those  from  high  more  correct  than  from  low 
speeds,  and  with  efficiently  covered  steam  pipes  and  jacketed 
cylinders  to  prevent  condensation,  a  great  improveinent  can  be 
effected. 

The  character  of  the  imperfections  in  the  expansion  curve  in 
the  illustration  (Fig.  i)  shown  by  the  application  of  the  test  curve 
is  too  high  a  terminal  pressure  for  the  point  of  cut-off — the  first 
part  of  the  curve  being  fairly  correct,  nearly  the  whole  of  the 
inaccuracy  occurring  during  the  last  half.  The  usual  and  most 
accepted  explanation  of  this  is,  that  the  steam  admitted  during 
the  live  steam  period  condenses  somewhat,  owing  to  its  having  to 
impart  a  certain  amount  of  heat  to  the  walls  of  the  cylinder  to 
raise  it  from  the  temperature  retained  from  the  exhaust  steam, 
and  that  this  water  of  condensation  re-evaporates  during  the  latter 
part  of  the  stroke,  when  this  water  of  condensation  is  at  a  higher 
temperature  than  the  e.xpanded  steam,  and  thus  increases  the 
pressure.  A  leaky  admission  valve  or  wet  steam  may,  however, 
generally  be  looked  for  if  the  expansion  curve  rises  much  during 
the  latter  part  of  stroke. 

In  seeking  the  causes  that  may  produce  a  defective  diagram, 
the  following  should  be  remembered  :  The  indicator  must  be  kept 
in  perfect  order,  thoroughly  clean  and  well  lubricated,  so  that  its 
parts  will  move  freely.  The  motion  of  the  paper  drum  should 
record  an  exact  copy  on  a  reduced  scale  of  the  piston,  and  should 
coincide  with  it  at  every  point  of  the  stroke. 

The  pipes  from  the  indicator  to  the  cylinder  must  be  large 
enough  to  give  a  free  and  full  admission  and  pressure  of  steam, 
and  care  must  be  taken  that  the  water  of  condensation  does  not 
obstruct  or  enter  the  indicator. 

The  metallic  point  or  pencil  should  be  held  to  the  card  with  just 
sufficient  force  to  make  a  fine  clear  line. 

The  diagram  should  be  the  exact  length  of  the  atmospheric 
line ;  any  difference  in  this  respect  shows  poor  adjustment  in  some 
part  or  unequal  tension  of  cord. 

A  fall  in  the  steam  line  could  arise  from  too  small  a  steam  pipe. 
This  can  be  tested  by  taking  a  diagram  from  the  steam  chest. 
The  same  fault  could  also  occur  from  too  small  a  steam  port  or 
an  obstructed  passage,  such  as  partial  closing  of  admission  valve, 
also  by  steam  leaking  past  piston  and  passing  to  atmosphere 
unutilized. 

An  expansion  curve  that  is  higher  than  it  should  be  could  arise 
from  a  leaky  valve  on  the  steam  side  letting  steam  in  from  the 
steam  chest  after  cut-off  had  taken  place  ;  in  this  case  the  leak 
will  naturally  become  larger  as  the  steam  expands  and  pressure 
on  piston  side  of  valve  reduces,  consequently  terminal  pressure 
will  be  more  or  less  out  of  proportion. 

An  expansion  curve  that  is  lower  than  it  should  be  may  be 
caused  by  a  leaky  piston,  by  a  valve  that  leaks  on  the  exhaust 
side,  but  not  on  the  steam  side;  or  if  the  exhaust  valve  is  separate 
from  the  admission  v.ilve,  it  may  leak  while  the  steam  valve  is 
tight,  thus  lowering  the  terminal  pressure.  It  may  also  be  caused 
by  the  cylinder  becoming  unduly  cooled,  as  from  water  being 
allowed  to  accumulate  in  a  steam  jacket  ;  this  will  particularly 
affect  the  curve  during  the  earliest  stages  of  expansion  or  even 
during  .^dmission. 

.<\s  already  explained  there  are  many  defects  in  the  adjustment 
of  the  valve  gear  that  will  be  clearly  shown  by  the  indicator  di.i- 
gram.  But,  it  should  be  borne  in  mind  that  there  are  possible 
defects  which  the  indicator  will  not  show.  For  inst.ince,  .1  ste.im 
valve  and  the  engine  piston  may  both  leak  to  an  equal  amoiml  : 
as  a  result  the  expansion  curve  m.iy  not  show  the  leak,  while,  as 
a  matter  of  fact,  loss  is  occurring  from  this  source. 


Insufficient  valve  lead,  or  in  other  words  the  admission  valve 
opening  too  slow  or  late,  would  be  shown  by  the  piston  moving  a 
certain  portion  of  the  stroke  before  the  steam  line  attained  its 
greatest  height.  In  this  case  the  admission  line,  instead  of  rising 
vertically  as  shown  in  illustrations,  would  be  at  an  angle  to  the 
right  showing  that  the  piston  and  consequently  the  indicator 
drum  had  moved  a  certain  distance  of  the  stroke  before  the  valve 
was  wide  open  and  full  pressure  of  ste.im  admitted. 

Exclusive  lead  is  shown  in  Fig.  3  by  the  loop  at  .A.,  where  the 
compression  curve  extends  up  to  the  steam  line  and  the  lead 
carries  the  admission  line  above  it  owing  to  the  engine  piston 
moving  against  the  incoming  steam. 


To  mark  in  the  theoretical  compression  curve,  that  is  the  curve 
that  would  be  formed  by  the  compression  of  the  steam  remaining 
in  the  cylinder  after  the  exhaust  valve  had  closed  and  previous  to 
the  opening  of  the  admission  valve,  the  vacuum  line  and  clearance 
line  must  be  drawn  in  as  before.  In  Fig.  3  compression  com- 
mences at  B,  and  at  that  time  the  space  filled  with  steam  is 
represented  by  the  distance  from  B  to  the  clearance  line  C.  The 
pressure  above  vacuum  of  the  steam  remaining  in  the  cylinder 
when  compression  began  is  shown  by  dotted  line.  Suppose  the 
piston  to  have  moved  from  point  B  to  line  2,  which  is  half  the 
distance  from  the  clearance  line,  of  line  i,  and  as  the  compressed 
steam  now  occupies  only  one-half  its  former  space,  therefore  the 
steam  pressure  will  be  doubled  and  line  1  requires  to  be  drawn 
twice  the  length  of  line  i. 

Line  2  is  now  the  starting  point  for  getting  the  next  ordinate 
and  3  must  be  marked  midway  between  2  and  the  clearance  line 
and  twice  as  high  as  line  2,  as  it  is  obvious  that  at  line  3  the 
steam  will  occupy  only  half  the  space  it  did  at  2  and  one-quarter 
of  the  space  at  i,  hence  pressure  is  increased  proportionately. 
Line  4  is  drawn  midway  between  3  and  the  clearance  line  as 
before.  Through  the  tops  of  these  lines  draw  the  theoretical 
compression  curve  as  shown  by  the  dotted  line. 

To  find  amount  of  steam  actually  saved  by  compression,  con- 
sider the  compression  curve  only  beginning  at  the  point  of  the 
diagram  where  compression  actually  began,  and  ending  where 
the  compression  curve  joins  the  admission  line,  the  horizontal 
distance  between  these  two  representing  the  length  of  the 
cylinder  bore  actually  filled  by  compressed  steam. 


It  is  stated  that  in  a  few  weeks  the  Edison  Electric  Illuminating 
Company  of  New  York  will  have  in  operation  at  one  of  their  sta- 
tions two  300  h.p.  De  Laval  steam  turbines  with  attached  dynamos. 
These  turbines  were  built  by  the  Maison  Breguet,  Paris,  and  are 
now  on  their  way  to  .Acnerica.  They  were  ordered  under  guar- 
antee to  comply  with  the  following  specifications  :  each  300  h.p. 
turbine  is  to  drive  two  Desroziers  dynamos,  each  of  133  h.p. 
capacity.  The  turbine  shaft  is  to  run  at  13,000  revolutions,  driv- 
ing ;it  a  speed  of  1,300  revolutions  by  means  of  helical  gearing, 
two  dynamo  shafts  situated  on  either  side  of  the  turbine  shaft. 
Each  dynamo  is  to  be  capable  of  generating  continuously  without 
undue  healing  770  amperes  at  130  volts  or  625  amperes  at  160 
volts. 
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ELECTRICAL    DEVELOPMENTS   AT 
MONTREAL. 

The  electric  lii,'lit  situation  in  Montreal,  as  well  as  in 
Toronto,  is  at  present  at  an  interestinij  stage.  The 
company  formed  some  time  ago,  for  the  purpose  of 
utilizing  the  water  power  of  the  Lachine  Rapids,  have 
been  energetically  pushing  forward  their  enterprise,  and 
maturing  plans  for  the  disposal  of  the  electrical  energy 
which  will  be  generated  from  the  works  now  in  process 
of  construction  at  Lachine. 

It  is  understood  that  the  company  have  bought  up 
the  lighting  privileges  of  Westmount  and  several  of  the 
other  suburban  municipalities  of  Montreal,  as  well  as 
the  franchise  of  the  Standard  Electric  Lighting  Co., 
which  is  said  to  carry  with  it  the  right  to  do  electric 
lighting  within  the  city  of  Montreal.  Under  this  latter 
franchise,  the  company  propose  to  compete  for  the 
lighting  and  power  business  of  the  city  of  Montreal. 
They  have  already  constructed  poles  and  wires  to  a 
point  about  a  mile  within  the  city  limits,  but  here  their 
operations  have  had  to  be  suspended  for  a  time  at  least, 
owing  to  legal  action  brought  against  them  by  the 
Royal  Electric  Co. 

The  Royal  Company,  it  is  understood,  will  endeavor 
to  prove  that  the  franchise  under  which  the  company 
are  preceding,  does  not  give  them  the  right  to  do  busi- 
ness insid.'  the  city,  and  the  courts  are  now  considering 
an  application  for  an  injunction  to  restrain  the  new 
company  from  proceeding  further  with  their  enterprise 
so  far  as  city  business  is  concerned. 

It  is  claimed  that  the  Lachine  Power  Co.  will  be  in  a 
position  to  supply  current  at  a  greatly  reduced  rate  as 
compared  with  the  prices  that  are  now  being  charged 
for  lighting  and  power  in  the  city  of  Montreal. 

It  will  be  remembered  that  several  years  ago  the 
Royal  Electric  Co.  purchased  the  water  power  at 
Chambly,  across  the  river  from  Montreal,  and  about  six 
miles  distant  from  the  city.  The  intention  of  the  com- 
pany seemed  then  to  be  to  utilize  as  quickly  as  possibk 
this  water  power.  It  is  therefore  somewhat  surprising 
that  nothing  has  been  done  in  this  direction,  while  a 
competitor  has  in  the  meantime  secured  the  control  of  a 
greater  water  power,  and  one  which  is  more  conven- 
iently situated.  No  doubt  the  fact  that  the  Royal  Com- 
pany would  have  been  obliged  to  bring  the  current 
across  the  St.  Lawrence,  through  a  sub-marine  cable, 
which  would  be  subject  to  the  destroying  action  of  frost 
and  ice,  at  a  point  where  an  ice  jam  is  a  yearly  occur- 
rence, had  something  to  do  with  the  fact  that  no  at- 
tempt has  been  made  to  utilize  the.  power  from  this 
source.  On  the  other  hand  the  company  are  under- 
stood to  be  remodelling  from  top  to  bottom  their  elec- 
tric lighting  station,  thus  putting  themselves  in  a  posi- 
tion to  meet  any  competition  which  may  arise. 

The  following  particulars  of  the  works  now  in  course 
of  construction  at  the  Lachine  Rapids,  under  the  direc- 
tion of  Mr.  W.  McLea  Walbank,  C.  E.,  and  R.  E.  T. 
Pringle,  M.  E.,  by  Messrs.  Davis  &  Sons,  contractors, 
of  Ottawa,  with  the  aid  of  300  workmen,  will  show  the 
magnitude  of  the  undertaking  : — 

.Along  the  north  shore  of  the  river  within  1,000  feet  ot 
it,  2,500  soundings  have  been  made,  which  have  shown 
that  to  overcome  the  freezing  of  the  shallow  water 
250,000  cubic  yards  of  shale  rock  will  have  to  be  taken 
out  to  deepen  the  water.  When  this  is  done  an  artificial 
canal  will  be  made  by  building  a  wall  4,500  feet  long 
and  20  feet  wide,  800  feet  from  shore.  3,000  feet  of 
this  wall  is  to  be  built  of  crib  work,  filled  with  masonry 
and  concrete,  the  rest  of  the  wall,  1,500  feet,  at  the 
head  of  the  head  race,  is  to  be  submerged,  coming 
within  a  foot  of  the  surface  of  the  water  and  built  of  cut 
stone  to  act  as  an  ice  breaker.  .Across  the  canal  is 
being  built  a  dam  to  raise  the  water  gj-^  feet  above 
the  tail  race,  the  canal  wall  being  at  its  highest  to  keep 
floating  objects  from  the  wheels. 

In  this  dam  are  to  be  placed  66  upright  cylindrical 
gate  turbine  wheels  to  give  125  h.  p.  under  8  feet  head, 
to  realize  80V  useful  effect.  Each  wheel  is  placed  be- 
tween two  stone  piers.  On  this  dam  will  be  built  three 
power  houses,  connected  by  galvanized  iron  sheds,  the 
sheds  covering  the  wheels.      Each   generator  will  be  of 


the  capacity  of  750  h.  p.,  having  connected  to  it  six 
wheels.  Each  power  house  will  contain  tour  such 
generators.  All  the  generators  will  be  connected  to  one 
switch-board,  and  the  power  will  be  carried  under  high 
voltage  to  Montreal,  where  by  rotary  transformers  it 
will  be  reduced  to  the  required  voltage  for  power  by 
day  and  power  and  light  at  night.  The  plant  is  to  be 
completed  and  in  full  running  order  before  the  close  of 
the  present  year. 

The  provisional  board  of  directors  of  the  company  are 
as  follows  :  G.  B.  Burland,  Montreal  and  Ottawa  ;  W. 
McLea  Walbank,  C.  E.,  Montreal  ;  Thos.  Pringle,  M. 
E.,  Montreal;  Alderman  Peter  Lyall,  contractor,  Mon- 
treal ,  Samuel  Carsley,  merchant,  Montreal  ;  E.  Kirk 
Green,  merchant,  Montreal  ;  Hugh  Graham,  of  the 
"  Star,"  Montreal. 

The  capital  of  the  company  has  been  placed  at 
$1,000,000,  $500,000  of  which  is  for  sale.  Debentures 
will  be  issued  at  4j4%. 


DIRECT  CONNECTED  PUMPING  SET. 

An  interesting  example  of  the  prompt  application  for 
the  alternating  motor  in  directions  which  have  not  up 
to  the  present  afforded  much  field  for  electric  power 
service  is  presented  bv  the  pumping  set  illustrated  here- 
with, which  has  recently  been  installed  by  the  Mattawa 
Electric  Light  &  Power  Company,  at  Mattawa,  Ont. 
This  unit  which  presents  the  double  advantage  for  the 
service  of  being  particularly  compact  and  so  simple  in 
operation  as  to  require  no  attendance  whatev-er,  consists 
of  a  5  horse  power  Canadian  General  Electric  induction 


DiRiA  I  II)  Pi'MPiNG  Set. 

motor  geared  to  a  Gould  triplex  pump,  current  for  the 
motor  being  obtained  from  the  Mattawa  Company's 
monocyclic  circuit.  The  work  to  be  done  is  the  filling 
of  the  C.  P.  R.  water  tank,  capacity  50,000  gallons, 
formerly  supplied  by  a  steam  pumping  outfit,  the  length 
of  the  pipe  (4")  being  2,129  f^^t,  and  the  lift  from  the 
water  to  top  of  tank  being  96  feet.  The  motor  pumping 
set  has  now  been  in  operation  for  several  weeks  and  has 
given  the  most  perfect  satisfaction.  The  only  attention 
required  at  present  is  to  start  and  stop  the  motor,  but 
it  is  intended  to  do  away  with  the  necessity  for  even 
this  small  amount  of  attendance  by  having  the  motor 
started  and  stopped  by  the  operation  of  a  float  in  the  tank. 
The  enterprise  of  the  Mattawa  Electric  Light  and 
Power  Company  in  opening  up  what  we  believe  to  be 
an  entirely  new  field  for  electric  power,  will,  no  doubt, 
be  followed  by  other  and  older  stations. 
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THE  APPLICATION  OF  OHM'S  LAW. 


It  has  become  necessary  for  engfineers  to  1i;i\l-  .1  knowUilifo  of 
electricity  and  the  application  of  the  .saine.  I  am  therefoie 
prompted  to  take  a  step  towards  making  that  subject  to  liave  a 
more  prominent  place  in  the  engineers'  lodge  room.  It  is  with 
nuicli  pleasure  that  I  will  try  to  illustrate  a  few  important  points 
that  will  be  of  much  use  to  beginners. 

Whenever  we  require  to  make  any  calculations  upon  the  current 
that  will  flow  from  any  kind  of  electrical  supply  through  an  ordin- 
ary conductor,  we  must  have  some  law  by  which  to  be  guided. 
Professor  Ohm  has  laid  down  a  law  which  is  known  as  Ohms' 
Law,  and  reads  as  follows  : 

-^  ,  .       .  Electrical  motive  force  in  volts. 

C  urrent  m  .Amperes   =    = — -. : — . 

^  Resistance  in  ohms. 

For  instance,  one  volt  will  force  one  ampere  through  a  resist- 
ance of  one  ohm. 

100  feet  of  Xo.  10  B.  &  S.  copper  wire,  which  will  conduct  about 
98  per  cent,  of  the  current,  has  a  resistance  of  one  ohm.  So  if 
the  current  in  amperes  is  equal  to  the  electromotive  force  divided 
by  the  resistance  in  ohms,  then  the  resistance  in  ohms  will  be 
equal  to  the  electromotive  force  divided  by  the  current  in  amperes, 
and  the  electromotive  force  will  be  equal  to  the  current  in  amperes 
multiplied  b)-  the  resistance  in  ohms,  and  is  represented  in  the 
following  manner  : 

C  =  ^.     R  =  -^.     E  =  CxR. 
R  C 

It  can  be  plainly  seen  that  if  any  two  of  the  above  elements  are 
known,  it  is  an  easy  matter  to  find  the  remaining  one. 

The  figures  2,  8,  and  4  always  stand  for  C,  E,  and  R,  respect- 
isely.  In  order  to  illustrate  the  use  of  Ohm's  law  more  plainly, 
we  will  suppose  we  have  a  simple  primary  cell  of  battery  with  an 
E.  M.  F.  of  2  volts,  leaving  a  resistance  within  itself  of  )>  ohm  ; 
then,  according  to  the  formula  C  =—5-,  we  have  2  volts  divided  by 
}4  an  ohm,  equals  4  amperes,  thus  : 

3„hms)..ov(.a. 

If  we  had  found  that  we  had  4  amperes  of  current  and  2  volts 
pressure,  we  would  have  had  2  volts  divided  b\'  4  amperes,  equals 
)4  ohm  resistance 


')lt 
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Let  us  now  form  a  number  of  these  cells  together,  thus  forming 
a  battery.  Say  we  use  5  cells  and  connect  them  in  series  as 
shown  in  Fig.   1.      By  this  means  we  get  the  effect  of  all   the  cells 


F 
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together,  for  the  voltage  will  build  up  according  to  the  number  of 
cells  that  there  are  cells  in  series,  although  the  amperage  remains 
the  same  as  in  one  cell,  because  each  cell  has  .1  definite  and 
determined  resistance  w^hich  increases  as  there  are  cells  in  series, 
and  will  only  permit  the  same  amount  of  current  to  pass  through 
it  as  it  will  deliver  itself.  But  each  adjoining  cell  helps  to  build 
up  voltage  ;  therefore  we  have  a  pressure  of  10  volts  and  4  am- 
peres from  this  b.attery. 

One  ampere  flowing  under  a  pressure  of  one  volt  is  equal  to  one 
watt,  which  is  the  mechanical  work  performed  and  is  the  unit  of  a 
horse  power;  for  1,000  Watts  constantly  delivered  to  an  electric 
motor  will  make  it  deliver  one  horse  power,  and  as  we  have  to 
volts,  then  the  10  volts  multiplied  by  4  .amperes  equ.tls  40  watts, 
indicating  the  amount  of  work  this  battery  will  perforin. 

Let  us  now  connect  these  5  cells  in  another  manner,  :is  shown 
in  Fig.  2.      Willi  all  llie  posil'ive  poles  coiinocled  logollier  and  all 
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the  negative  poles  connected  together,  this  is  known  ,'is  the 
multiple  connection,  which  causes  the  battery  to  deliver  the  cur- 
rent just  the  opposite  to  the  series  connection.  For,  instead  of 
the  voltage  increasing  it  remains  the  same  as  in  one  cell,  while 
the  .amperage  builds  up  in  proportion  to  the  number  o(  cells  in 
multiple.  We  have  these  5  cells  each  delivering  4  amperes,  and 
the  voltage  on  the  mains  is  but  2  ;  then  4  .imperes  multiplied  by 
the  5  cells  equals  20  amperes,  and  20  amperes  multiplied  by 
2  volts  equals  40  watts  ;  so  it  will  be  plaini)  seen  that  the  work 
performed  by  these  two  batteries,  N'os.  i  and  2,  is  just  the  same, 
although  the  current  is  different. 

We  will  now  t.ake  the  same  two  batteries  and  connect  them 
both  together,  making  a  compound  connection  as  shown  in  Fig.  3, 
which  is  known  as  the  multiple  series  ;  for  each  pair  of  ceils  is 
connected  in  series,  with  their  positive  poles  of  each  pair  connect] 
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eil  to  oiie  wire,  and  all  the  negative  poles  likewise,  so  that  from 
each  p.air  of  cells  in  series  we  ha\e  4  amperes  and  4  volts,  and  as 
there  are  5  pairs  of  cells  in  the  battery,  we  have  4  amperes  multi- 
plied by  5    pairs   of  cells,   which   gives   us    20   amperes,  which, 


multiplied  by  4  volts  equals  80  watts,  showing  that  the  mechanical 
work  (hat  this  battery  will  perform  is  equal  to  both  the  first 
batteries. 

We  will  take  still  another  form  of  battery,  known  as  the  series 
multiple,  as  shown  in  Fig.  4,  using  the  same  number  of  cells  as  in 


the  last  battery,  each  pair  of  cells  being  in  multiple,  thus  acting 
as  one  large  cell,  so  we  would  have  the  same  as  5  large  cells  in 
the  batter}'  placed  in  series  to  each  other.  In  this  case  we  would 
have  the  same  number  of  volts  from  each  pair  as  from  one  'small 
cell,  but  twice  the  number  of  amperes,  which  would  be  8  ;  and  as 
each  pair  of  cells  are  in  series,  we  would  have  two  volts  multiplied 
by  5,  equals  10  volts,  because  when  each  pair  of  cells  are  in 
series  with  each  other,  the  volt.ige  increases,  but  the  amperage 
remains  the  same  as  if  there  was  only  one  cell.  Then  by  multi- 
plying the  10  volts  by  the  8  amperes  we  have  10  x  8  =  80  watts, 
showing  that  the  mechanical  work  which  this  battery  is  able  to 
perform  is  the  same  as  with  the  last  form  of  batten,-,  the  series 
multiple,  although  the  voltage  and  amperage  were  bcith  different. 

Quite  a  number  of  other  connections  can  be  made  to  suit  the 
work  the  battery  is  required  to  perforin.  Eor  instance,  we  have 
5  cells  each  delivering  2  amperes  and  2  volts,  and  when  connected 
in  series  would  be  equal  to  10  volts  and  two  amperes,  and  as  the 
resistance  in  ohms  is  equal  to  the  E.  M.  F.  -=■  by  current  in  am- 
peres, or  R  =  ^^,  then  io-=-2  =  5  ohms  which  would  be  the  resist- 
ance of  the  battery  itself  and  the  resistance  in  the  line  wire  and 
bell,  etc.,  should  be  about  the  same.  So  in  this  case  the  current 
in  amperes  would  be  equal  to  the  electromotive  force  divided  by 
the  resistance  of  the  battery  and  line  wire,  etc.,  added  together, 
orC  =  5 — =,  thus  io-^io=i  .tmpere. 

Now,  the  watt  is  the  unit  of  a  horse  power  of  the  work  per- 
formed, and  the  current  in  amperes  multiplied  by  the  electro- 
motive force   equals    the    number   of  watts ;  then    C   x   E  =  W, 

R=-jr-  andC=  ,r-.  Supposing  we  have  a  16  candle  power 
lamp  taking  3.  i  watts  per  c.p.,  with  100  volts,  how  would  we  find 
the  amperage  as  well  as  the  resistance  of  the  lamp  ?  The  lamp 
is  16  c.p.,  watts  3.1  per  c.p.,  then  16  x  3.1  =49.6,  or  say  50  watts 
and  the  current  in  amperes  is  equal  to  the  watts  divided  bv  the 

W 
electromotive  force,  or  C=  — p— ■     It  would  therefore  be  50  watts 

divided  by  100  volts  =J^  as  the  amperage  of  the  lamp,  and  the 
resist.ance  being  equal  to  the  electromotive  force  divided  by  the 
current  in  amperes,  it  would  be  100  volts  divided  by  H    ampere  = 
200  ohms  ;is  the  resistance  of  the  lamps,  thus  : 
.3)^(,ooohms. 

So  the  C=  jj  because  100  -=■  by  200=  }4  ampere,  and  C  x  E^  W 
because  J4  ampere  x  by  100  volts  equals  50  watts. 


N.ilnre  st.iies  th.1l  an  ingenious  system  of  purifying  atmosphere 
and  regul.iling  lemper.iture  is  in  operation  for  the  switchboard 
room  i>f  the  Chicagt>  Telt'phone  Company,  where  dust  formerly  in- 
terfered seriously  with  the  connections  on  the  switchboard.  The 
air  for  the  room  is  forced  through  .1  ch.imber,  where  it  is  thoroughly 
sprayed,  then  passed  through  rapidly  rotating  spiral  coils,  which 
strip  it  of  superfluous  moisture,  and  afterwards  through  a  chamber 
kept  at  nearly  uniform  temperature  by  the  use  of  ice  or  heating 
apparatus,  as  may  be  required.  Access  to  the  switchboard  room 
is  through  an  ante-chamber,  and  the  temperature  of  the  room  itself 
shows  a  variation  of  not  more  than  two  degrees  in  a  month. 
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ELECTRIC  R/VILW/VY  DEP/VRTMEJNT. 


THE  BERLIN  AND  WATERLOO  ELECTRIC 
RAILWAY. 

This  road,  which  last  year  was  electrically  equipped, 
has  recently  undergone  a  change  of  ownership.  The 
conlrollinuf  interest  has  passed  from  the  hands  of  Mrs. 
Burt,  of  New  York,  to  Messrs.  W.  H.  and  E.  C. 
Breithaupt,  of  Berlin.  Mr.  T.  M.  Burt  and  Mr.  T.  E. 
McLellan  will  be  retained  in  their  present  positions  in 
the  management,  though  Mr.  E.  Carl  Breithaupt  is  the 
President  of  the  Company  with  general  oversight.  The 
following  are  the  directors  : — T.  M.  Burt,  T.  E.  Mc- 
Lellan, A.  Millar,  G.  Bruce  and  E.  C.  Breithaupt. 

The  charter  of  the  Grand  Valley  Railway,  of  which 
E.  C.  Breithaupt  is  President,  is  virtuall)-  held  b)'  the 
same  parties  who  now  own  the  Berlin  and  Waterloo 
road.  They  therefore  have  a  strong  interest  in 
bringing  that  scheme  into  life. 

Mr.  E.  C.  Breithaupt,  the  new  President  of  the  Berlin 
and  Waterloo  road,  is  recognized  as  being  one  of  the 
most  thoroughly  educated  electricians  in  Canada.  This 
fact,  together  with  his  financial  interest  in  the  enterprise, 
is  a  guarantee  that  the  road  will  be  equipped  and  oper- 
ated in  the  most  approved  manner. 


SPARKS. 

Seventeen  open  motor  cars  are  now  in  course  of  construction 
for  the  Toronto  Street  Railway  Company. 

Contracts  are  now  being  let  for  the  construction  of  an  additional 
mile  of  the  Guelph  Electric  railway,  which  will  be  completed  by 
the  24th  of  May. 

.\  Campbellford  capitalist  is  investig^ating'  the  prospects  for  the 
successful  operation  of  an  electric  railway  from  Campbellford  to 
.Norwood,  Ont. 

The  Ottawa  Electric  Railway  will  this  summer  be  extended  to 
Britannia.  The  route  has  been  surveyed,  and  the  line  will  be  in 
operation  by  the  ist  of  July. 

The  town  council  of  Perth,  Ontario,  will  be  asked  to  grant  a 
bonus  of  $5,000  towards  the  proposed  electric  railwaj'  between 
Perth  and  Lanark. 

The  plant  and  charter  of  the  Victoria  Electric  Railway  and 
Light  Co.,  Victoria,  B.C.,  will  be  offered  for  sale  by  public  auc- 
tion in  that  city  on  the  nth  of  April. 

The  Railwa}'  Committee  of  the  Dominion  Government  have 
passed  a  bill  to  incorporate  the  Huron  &  Ontario  Railway  Com- 
pany, which  proposes  to  build  an  electric  railway. 

The  management  of  the  Hamilton  and  Dundas  Railway  Com- 
pany will  shortly  submit  a  proposition  to  the  city  council  of  Ham- 
ilton for  the  conversion  of  the  road  into  an  electric  line. 

The  Port  Dalhousie,  St.  Catharines  and  Thorold  Electric  Rail- 
way Co.  has  decided  to  build  eight  miles  of  overhead  construction 
and  two  miles  of  track  as  soon  as  the  weather  will  permit  in  the 
spring. 

The  Cornwall  Street  Railway  Company,  Cornwall,  Ont.,  are 
applying  for  incorporation,  with  a  capital  stock  of  $150,000,  to 
operate  an  electric  street  railway  in  that  town  and  to  distribute 
electricit}'. 

The  construction  of  an  electric  railway  between  Parry  Sound 
.ind  Ahmic  Harbor,  Ont.,  is  one  of  the  probabilities  of  the  near 
future.  The  distance  is  thirty  miles  and  the  co'^t  of  construction 
is  placed  at  $150,000. 

Mr.  \V.  S.  Adams  proposes  to  build  an  electric  railway  from 
Derwin,  on  the  C.P.  R.,  to  Winnipeg  river,  a  distance  of  twelve 
miles.  The  water  power  on  the  river  will  be  utilized  for  supplying 
electricity  for  the  line. 

At  the  annual  meeting  of  the  Hamilton  Street  Railway  Com- 
pany the  following  directors  were  elected  :  B.  E.  Charlton  (presi- 
dent), Geo.  E.  Tuckett,  E.  Martin,  Q.C.,  W.  Gibson,  M.P.,  J.  B. 
Griffith,  William  Harris  and  F.  W.  Fearman. 

The  town  council  of  Lachine,  Que.,  has  adopted  a  b>'-law 
granting  the  Montreal  Park  &  Island  Railway  running  privileges 
in  the  town,  with  exemption  from  taxation,  for  thirty  years.  It 
is  contemplated  to  build  this  line  this  spring,  and  to  extend  the 
Outremont  line  to  St.  Laurent. 

By  the  agreement  entered  between  the  town  of  Brockville  and 
the  electric  street  railway  company,  the  company  is  to  have  a 
twenty  years'  franchise,  and  is  authorized  to  construct  a  single 
tr.ack  iron  street  railway.  Construction  must  be  commenced 
before  October  7  next,  and  one  mile  completed  within  a  year 
from  that  date. 


The  new  Board  of  Directors  of  the  Hamilton  Radial  R.iilway 
Co.  is  as  follows  :  Rev.  Dr.  Burns,  president;  A.  McKay,  M.P., 
'vice-president;  J.  D,  Andrews,  secretary;  W.  G.  Lumsden, 
treasurer.  James  Masson,  M.P.,  Owen  Sound  ;  F.  A.  Carpenter, 
A.  H.  McKeown,  E.  P.  Powell,  London,  Ont.;  J.  F.  Smith,  Thos. 
Ramsay  and  R.  McKay. 

A  report  has  been  current  that  the  Hamilton  Street  Railway 
Company  will  make  application  to  have  the  percentage  of  gross 
earnings  of  the  system  which  is  paid  to  the  city  remitted,  owing 
to  a  large  reduction  in  dividends.  The  increase  in  business  an- 
ticipated as  a  result  of  the  conversion  of  the  line  into  an  electric 
road  has  only  partially  materialized. 

The  city  council  of  Xew  Westminster,  B.C.,  has  received  a 
communication  from  Mr.  J.  Buntzen,  secretary  of  the  Consolidated 
R.ailwav  and  Light  Co.,  offering  to  build  an  electric  railway  from 
Westminster  to  Steveston,  with  a  branch  to  Sapperton,  and  to 
locate  the  central  offices  and  repair  shops  in  New  Westminster. 
A  bonus  of  $50,000  is  asked  from  the  city. 

Albert  Phenis,  of  New  York  ;  Lucius  S.  Oille,  M.  D.,  George 
E.  Patterson,  J.  S.  Campbell,  of  St.  Catharines,  and  Henry  A. 
King,  Toronto,  have  petitioned  for  a  bill  to  incorporate  the 
Lincoln  Radial  Electric  Railway  Company,  with  power  to  take 
over  the  powers  of  the  Lincoln  Street  Railway  and  Traction 
Company,  and  to  extend  the  line  to  Toronto. 

Mr.  T.  W.  Lester,  president  of  the  Hamilton,  Grimsby  and 
Beamsville  Railway,  states  that,  notwithstanding  the  opposition 
of  the  Grimsby  Council  to  granting  right  of  way  to  Beamsville  on 
reasonable  terms,  the  electric  road  will  be  extended  to  Grimsby 
Park  by  a  new  route,  independent  of  the  Grimsby  Council,  and 
cars  will  probably  be  running  by  ist  July  next. 

The  electric  street  railway  was  started  in  the  city  of  Halifax 
about  the  middle  of  February.  The  initial  trip  proved  quite  suc- 
cessful, and  was  taken  charge  of  by  Mr.  Norman  Ross,  E.  E., 
representing  the  Canadian  General  Electric  Co.  The  cars  are 
equipped  with  C.G.E.  800  inotors  and  parallel  controllers.  The 
Train  company  is  installing  two  large  C.G.E.  dynamos  of  mono- 
cyclic type,  having  a  combined  capacity  of  6,000  lights.  The 
generators  are  operated  by  a  300  h. p.  Robb-Armstrong  compound 
engine. 

The  bill  to  incorporate  the  Canadian  Electric  Railway  and 
Power  Company,  which  proposes  to  build  an  electric  line  from 
Windsor  to  Montreal,  with  branches  of  not  more  than  25  miles 
radius,  came  before  the  Railway  Committee  of  the  Dominion  Par- 
liament oti  the  26th  of  February.  The  promoters  are  Messrs. 
Castle  Smith,  London,  Eng. ;  J.  K.  Osborne,  T.  M.  Jones,  C.  W. 
Beardmore,  W.  H.  Cawthra  and  Edmimd  Bristol,  of  Toronto, 
and  E.  F.  Fauquier,  of  Ottawa.  The  application  was  opposed 
by  the  Grand  "Trunk  and  C.P. R.  authorities.  The  measure  was 
allowed  to  stand  over  for  further  consideration. 

The  supper  recently  tendered  to  the  employees  of  the  London 
Street  Railway  by  the  efficient  manager,  Mr.  C.  E.  A.  Carr,  was 
one  which  will  be  remembered  with  pleasure  by  those  present. 
The  gathering  numbered  about  85,  and  included  the  office  staff, 
motormen,  conductors,  power  house  employees  and  superintend- 
ents. The  manager  sat  at  the  head  of  the  table,  accompanied 
by  Mrs.  Carr.  The  spread  was  an  excellent  one,  and  after  full 
justice  had  been  done,  a  toast  list  was  introduced,  Mr.  Currie, 
secretary,  and  Mr.  De  Harte,  superintendent,  responding  to  the 
toast  of  the  **  London  Street  Railway  Company',"  and  Mr.  Carr 
to  that  of  the  ''Manager  of  the  Company."  The  toasts  of  the 
various  departments  were  heartily  received,  and  the  pleasure  of 
the  occasion  was  greatly  added  to  by  songs  by  Mrs.  Carr,  Mr. 
Currie  and  Mr.  Birmingham. 

Mr.  C,  A.  C.  Pew,  of  St.  Catharines,  is  promoting  an  extensive 
electric  railway  enterprise  across  the  north-western^  portion  of 
Ontario,  from  Port  Perry  to  Lake  Huron.  It  passes  through  the 
counties  of  Ontario,  Vctrk,  Simcoe,  Cardwell,  Grey  and  Bruce, 
and  will  touch  at  the  towns  of  Newmarket,  Bradford,  Beeton, 
Shelburne,  Priceville,  Durham,  Hanover,  Walkerton,  Meaford, 
Owen  Sound,  Southantpton,  Kincardine,  Teeswater,  Wingham 
and  Goderich.  All  these  places  are  now  served  by  parallel  lines 
of  steam  railways,  radiating  mostly  from  Toronto,  and  which  ne- 
cessitates, on  the  part  of  tra\ellers,  the  making  of  long  round- 
about journeys  to  go  from  any  of  the  points  named  to  another. 
The  proposed  electric  road  is  therefore  intended  to  promote  a 
a  great  public  convenience,  and  is  in  consequence  meeting  with  a 
very  enthusiastic  support  all  along  its  route.  It  crosses  the  G.T.R, 
and  C.P. R.  at  several  points,  and  will  in  a  measure  serve  as  a 
feeder  for  both  roads.  The  part  of  the  country  it  passes  through 
is  fertile  and  prosperous,  and  much  in  need  of  railway  accommo- 
dation in  the  direction  proposed.  Large  meetings  in  favor  of  the 
project  have  been  held  at  all  the  towns  named,  at  which  mone}' 
for  preliminary  expenses  was  freely  subscribed.  Parliament  will 
be  asked  at  its  present  session  for  a  charter,  which,  when  ob- 
tained, will  be  passed  over  to  a  New  York  company,  which  pro- 
poses to  build  and  equip  the  road  without  asking  either  the  gov- 
ernment or  municipalities  for  a  bonus.  The  road  is  sure  of  an 
extensive  traffic,  and  can  scarceh'  fail  to  return  large  earnings  to 
its  owners.     An  abundance  of  water  power  exists  along  the  route. 
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RECENT  CANADIAN  PATENTS. 

Patents  have  recently  boon  granted  in  Canada  for  the  following 
electrical  and  steam  engineering  devices  : 


APPARATIS    FOR    GENERATING    ACETYLENE    GAS. 

Patentee:  T.  L.  Willson,  New  York,  N.  Y.,  patented  5th 
November,  1895  ;  6  years. 

Claim. — The  combination  to  form  a  gas-generating  apparatus 
of  a  gas  generator  consisting  of  a  chamber  having  a  receptable 
for  carbide,  a  gas  outlet  from  the  upper  part  of  the  generator,  a 
water  inlet  to  the  lower  part  thereof,  and  a  source  of  water  con- 
nected with  said  inlet  under  pressure  sufficient  to  raise  it  above 
the  level  of  the  carbide,  the  whole  adapted  for  automatic  opera- 
tion controlled  by  the  relative  pressures  of  the  water  and  the 
generated  gas,  so  that  the  water,  after  reaching  the  carbide  is 
forced  out  of  contact  therewith  whenever  the  gas  is  generated 
enough  faster  than  it  is  consumed  to  raise  its  pressure  above  that 
of  the  water. 


Telephone  System. 

Patentee  :  .A.  C.  Brown,  Lewisham,  Eng.,  patented  2nd  No- 
vember, 1895  ;  6  years. 

Claim. — In  a  telephone  receiver  the  arrangement  and  combi- 
nation of  a  central  or  cylindrical  casing  or  ring  seating  with  ear 
piece  and  with  two  diaphragms  both  adapted  to  be  simultaneously 
vibrated  in  opposite  directions  to  or  from  each  other,  and  polarized 
by  magnets.  In  a  telephone  receiver  having  two  diaphragms 
clamped  onto  a  cylindrical  seating,  the  use  for  polarizing  such 
diaphragms  or  cores  of  a  split  steel  tube  such  as  S,  encircling  the 
coils  as  above  described,  or  for  the  same  purpose  of  magnets  ar- 
ranged or  adapted  to  operate  substantial!)'  as  above  described 
and  illustrated. 


Electric  Railway  System. 

Patentee:  Canadian  General  Electric  Co.,  Toronto,  Ont., 
patented  i8th  November,  1895  ;  6  years. 

Claim. — In  an  electric  railway  system,  the  combination  with  a 
vehicle  electrically  propelled,  of  means  for  stopping  and  starting 
said  vehicle  at  definite  points,  consisting  of  a  series  of  conductor 
sections  located  near  such  points  and  making  connection  with  the 
vehicle,  and  a  storage  b.atterv,  having  connections  from  points  of 
different  effective  potential  to  the  various  sections,  the  potential 
decreasing  from  each  end  section  toward  the  middle.  In  an  elec- 
tric railway  .system,  the  line  or  supply  motor,  a  series  of  section 
conductors  connected  to  said  line  through  resistant  or  equivalent  de- 
vices for  lowering  the  effective  electro-motive  force  of  said  sec- 
tions from  that  of  the  line  in  a  successive  and  graduated  manner, 
—       X 


field  magnets,  of  a  hollow  cylindrical  armature  comprised  of  wire 
loops  suitably  supported  and  secured  to  the  main  shaft  of  the 
motor  and  a  solid  core  located  within  the  armature  magnetically 
insulated  from  and  loose  on  the  shaft  and  provided  with  recesses 
in  its  periphery  between  the  ends  of  the  cores  of  the  field  magnets 
whereby  the  lines  of  force  maintain  such  core  from  rotating  on  the 
shaft,  the  armature  supported  on  discs  and  comprised  of  a  series 
of  loops  substantially  rectangular,  arranged  in  sets  abutting  each 
other,  the  sides  of  the  loops  of  each  set  being  arc-shaped,  and 
each  side  being  arranged  to  fit  beneath  the  side  of  the  adjacent 
loop  of  the  set,  so  as  to  form  a  complete  cylinder  of  double  layer 
arc-shaped  wire  sides,  the  ends  of  the  wire  of  each  loop  being 
connected  to  corresponding  sections  in  the  commutator. 


Elixikh    MoroK. 

1      Patentee  :  Charles    Riordan,    of  Toronto,    Ont.,    palenlod    iSlh 
November,  1895  ;  6  years. 

Claim.  —  In  an  electric  motor  the  combination  with  the  exterior 


Lever  for  Tirninc;  Steam  Engines  off  their  Dead  Contres. 

Patentee  :  John  Donnelly,  St.  Henri,  Que  ;  patented  2nd  De- 
cember, 1895  ;  6  years. 

Claim. — On  a  lever  for  turning  steam  engines  off  their  dead 
centres  the  combination  of  a  lever  A,  having  cross  pieces  b  and 
a',  two  pieces  a-  and  a',  provided  with  the  rings  D  and  D',  holding 
the  ones  E,  to  which  is  secured  the  levers  g  and  g',  of  the  grap- 
ples G,  with  a  [suitable  stand  C,  and  socket   bar  a". 


Multiple  Switch  Board  for  Telephone  Exchanges. 

Patentee  :  The  Bell  Telephone  Company  of  Canada,  Montreal, 
assignee  of  C.  E.  Scribner;  patented  5th  December,  1895;  6years. 

Claim. — The  combination  with  an  annunciator  having  an  elec- 
tro-magnet, a  pivoted  armature  therefor,  an  indicator  and  mech- 
anism is  connected  with  said  armaturejand  indicator  adapted  to 
actuate  the  indicator  when  the  armature  is  vibrated  between  its 
extreme  positions,  of  a  circuit  containing  a  source  of  pulsating 
currents,  a  source  of  continuous  current  and  means  for  connecting 
said  source  of  continuous  current  with  the  circuit,  whereby  the 
actuation  of  the  indicator  by  pulsating  currents  may  be  prevented 
by  connecting  the  source  of  continuous  current  with  the  said 
circuit.  In  an  annunciator  in  a  ground  branch  having  an 
electro-magnet,  a  pivoted  arm.ature  therefor,  an  indicator 
and  a  catch-arm  carried  by  said  armature  having  alternate 
teeth  adapted  to  engage  with  and  retain  said  indicator 
when  the  armature  is  in  either  of  its  extreme  positions, 
but  to  release  the  same  when  the  armature  is  vibrated, 
a  connecting  plug  for  insertion  into  any  spring  jack,  having  con- 
tact-pieces arranged  to  register  with  the  corresponding  contact- 
pieces  of  a  spring  jack,  a  conducting  circuit  joining  the  different 
contact-pieces  of  a  plug,  including  a  clearing-out  annunciator,  a 
source  of  current  adapted  to  actuate  said  clearing-out  .annunciator. 


Farf.  Register. 
Patentee:  The  St.    l.ouis    Register    Co.,   Si.    I., 
patented  9lh  December,   1S95  I'd  years. 

Cl.iim.-    The  combin.ation  with  the  trip  register,  the  |>ern».'inent 


C.  S.  A.  ; 
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reji'isloi-  aiul  moans  for  leloasintf  llio  trip-resistor,  and  for  lockinj^ 
(lie  perniaiioni  ro^islor  against  inovoiiuMit  wliile  the  trip-rejfister 
is  released,  of  a  motor  for  returning:  tl-e  trip-rejjister  to  zero  and 
means  for  actuating  registers  step  by  step  and  for  unlocking  the 
permanent  register  against  movement  while  the  trip-register  is 
released.  The  combination  with  the  registers  and  the  fare  indi- 
cating signal  I  of  an  arm  for  moving  it  in  one  direction,  a 
longitudinally  Yielding  pin  for  holding  it  in  such  position,  and  an 
oscillating  pawl  for  depressing  the  pin  to  release  the  signal. 


.^y 


Fare  Box. 


Patentee  :  J.  H.  Coleman,  Tottenham,  Om.  ;  patented  loth 
December,  1895  ;  6  years. 

Claim. — In  a  fare  box,  one  or  more  needles  arranged  to  permit 
of  the  insertion  of  fares  into  the  box  and  automatically  arranged 
to  resist  their  withdrawal  when  the  box  is  in  a  normal  position. 
In  a  fare  box,  a  concave  and  a  rotatable  toothed  drum  between 
whicli  the  fares  pass,  with  needles  having  weighted  tails  to  retain 
the  points  of  the  needles  in  the  path  of  fares  passing  between  the 
concave  and  the  drum. 


A  bonus  of  $10,000  for  an  electric  railway  between  Perth  .md 
Lanark  has  been  granted  by  tlie  last  named  town. 

Joseph  Barrett  desires  to  secure  a  franchise  from  the  city  of 
Toronto  to  distribute  light,  heat  and  power. 

Messrs.  James  Oglivy  &  Sons,  Montreal,  are  inst.'illing  a  55 
kilowatt  and  a  12  kilowatt  C.  G.  E.  multipolar  machine  for 
isolated  lighting. 

Mr.  T.  L.  Wilson,  of  Calcium  Carbide  fame,  is  reported  to  have 
purchased  power  sites  at  St.  Catherines,  Ont.,  with  the  intention  of 
locating  his  Canadian  works  there. 


The  Bell  Telephone  Co'y 
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TELEPHONIC  oThlr  ELECTRICAL  APPARATUS 

LINE  MATERIAL  AND  SUPPLIES. 


SPARKS. 

The  Bear  River,  N.  S.,  Electric  Co.  have  decided  to  extend 
their  lighting  systetn  to  Digby. 

A  franchise  has  been  given  to  the  Belleville  Electric  Company 
to  construct  an  electric  railway  between  Belleville  and  outlying 
vill.ages. 

D.  Knechtel,  of  Hanover,  has  started  up  liis  first  10  h.  p.  induc- 
tion motor  operating  from  the  monocyclic  circuit.  The  operation 
of  the  motor  is  so  satisfactory  that  Mr.  Knechtel  looks  for  a  con- 
siderable power  business  in  Hanover. 

Mr.  James  Milne,  lecturer  in  Electricity  at  the  Toronto  Tech- 
nical .School,  held  a  preliminary  examination  for  the  class  on  the 
27th  of  Eebruary.  Although  only  a  small  number  of  students 
were  present,  the  results  were  very  satisfactory. 

In  the  city  of  Montreal  many  ex-telegraph  operators  hold  posi- 
tions of  trust  and  responsibility.  Among  those  may  be  mentioned: 
Sir  William  Van  Home,  president  Canadian  Pacific  Railway  ;  Mr. 
Charles  \V.  Hays,  general  manager,  and  Mr.  Geo.  B.  Reeves, 
general  traffic  manager  Grand  Trunk  Railway  ;  Mr.  J.  Stephen- 
son, general  superintendent  Grand  Trunk  Railway  ;  Mr.  J.  Bryce, 
superintendent  Canadian  Express  Co.,  and  Mr.  Wm.  MacKenzie, 
stock  broker. 


Will  furnish  lenders  for  supplying  Warehouses,  Public  Buildings,  Hotels 
and  Dwellings  with 

PRIVATE  AND  LOCAL  TELEPHONE  SYSTEMS, 
BURGLAR  ALARMS.  HOTEL,  ELEVATOR  AND 
OTHER  ANNUNCIATORS,  HOTEL  ROOM  AND 
FIRE   c:ALL    bells,    electric    BELLS,    PUSH 

BUTTONS,  ETC 

Will  also  furnish  tenders  to  Cities,  Towns  and  Villages  for  Fire  Alarm 
AND  Police  Patrol  Systems. 

Cn/rilo-rxf!  7rj7/  hr  fu^hhe.i  on  af/'tkathn. 


Sales  Department  : 

MONTREAL  ; 

Bell    Telephone    Building, 

367  Aqueduct  Street. 

TORONTO : 

Bell     Telephone     Building, 

37  Temperance  Street. 

HAMILTON: 

Bell     Telephone     Building, 

Hughson  Street. 

OTTAWA  ; 

Bell     Telephone    Building, 

Queen  Street. 

QUEBEC : 

Bell    Telephone    Building, 

St.    John  and    Palace  Streets, 

WINNIPEG: 
Forrest  Block,  Main  Street. 


Mr.  W.  L.  Gilchrist  recently  delivered  a 
lecture  at  Victoria,  B.C.,  on  "  Magnetism 
and  Electricity.  ' 

The  capital  slock  of  the  Toronto  Electric 
Light  Company,  Limited,  has  been  increas- 
ed from  $700,000  to  $2,000,000. 

The  oflices  of  the  Kingston  Light,  Heat 
and  Power  Co.  have  been  enlarged  and 
equipped  with  modern  appliances. 

The  Montmorency  Electric  Power  Com- 
pany, Quebec,  are  negotiating  with  the 
town  of  Levis  to  furnish  50  horse  power  for 
pumping  apparatus  and  electricity  sufficient 
for  80  arc  and  2,000  incandescent  lamps. 

At  the  annual  meeting  of  the  Portage  la 
Prairie  Electric  Light  Company,  Messrs.  T. 
B.  Millar,  Judge  Ryan,  Hon.'  R.  Watson, 
Smith  Curtis  and  Mr.  Blake  were  elected 
directors.  The  report  presented  showed 
a  satisfactory  years' business. 

The  Citizens'  Light  &  Power  Company, 
of  Montreal,  held  its  animal  meeting  early 
in  February.  Mayor  Wilson-.Smith  was 
elected  president,  Mr.  W.  McLea  Wal- 
bank,  vice-president  .ind  managing  dir- 
ector, and  Mr.  R.  B.  Hutcheson,  secretary. 
The  report  showed  that  in  the  last  month 
the  company  had  obtained  25  new  custom- 
ers at  meter  rale,  and  15  customers  at  flat 
rate.  The  directors  elected  for  the  ensu- 
ing year  were  :  Major  G.  H.  Burland,  W. 
McLea  Walbank,  P.  Lyall,  M.  P.  Davis, 
L.  H.  TIeneault,  Mayor  of  Ste.  Cunegonde, 
and  ex-M.iyor  Dagcnias,  of  St.  Henri. 


ROBB-ARMSTRONG  ENGINES 

Simple,  Tandem  and  Cross  Compound 
Correct  Design  •  High   Grade  Work 

I^OBB  ENGINEERING  CO.,  Ltd. 

Am.li.erst,  isr.  s. 

WM.   McKAY,    Seaforth,  Ont,  Travelling   Agent. 
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BOILER  EXPLOSION  AT  RIDGETOWN. 

On  the  titli  of  April  a  boiler  exploded  in  ihe  saw, 
stave  and  heading  mill  of  Watson  Bros.,  at  Ridtjetovvn, 
Ont.,  which  completely  wrecked  the  mill  and  has  thus 
far  resulted  in  the  death  ot  four  persons.  The  accident 
occurred  just  as  the  employees  were  preparing-  to  enter 
upon  their  days'  work.  The  fire  had  been  under  the 
boiler  for  some  time,  but  the  machinery  had  onl\  been 
in   operation  about  a  minute  and  a  halt. 

The  boiler  was  a  horizontal  tubular  one,  54  inches 
diameter  and  1 1  feet  6  inches  long,  with  58  tubes  3  in. 
in  diameter,  and  a  dome  20  in.  diam.  and  27  in.  high. 
The  plates  were  iron  and  were  a  little  over  one-quarter 
inch  thick.  The  joints  were  all  single  riveted,  the  lap 
of  plates  being  2  in.,  and  the  rivets  were  -^sin.  diam.  and 
2  in.  pitch.  Manhole  was  15  in.  by  1134  in.  and  had 
a  strengthening  ring  around  it  1 3^  in.  by  ^gin-  The 
boiler  was  in  general  good  order  and  fairly  clean  inside. 

After  explosion  there  was  no  evidence  that  the  boiler 
had  been  neglected  or  had  been  carelessly  used.  The 
back  head  had  been  renewed  at  some  time  and  was  in 
verv  good  condition,  and  evidently  was  stronger  than 
the  front  head.  The  boiler  had  been  used  at  a  pressure 
of  nearly  90  lbs.  per  sq.  inch,  and  was  supposed  to  be 
quite  safe  for  a  higher  pressure.  It  apparently  gave 
way  first  at  the  manhole,  or  near  to  it,  and  was  split 
open  from  the  top  across  the  boiler.  The  manhole 
cover  was  picked  up  about  60  feet  from  the  original 
position  of  the  boiler,  complete  and  uninjured,  with 
bridge  and  bolt  attached. 

The  dome  was  thrown  about  600  feet,  and  the  plate 
to  which  dome  had  been  attached  went  about  700  feet 
in  a  different  direction.  The  position  of  the  front  part 
of  shell  and  of  the  back  part  confirm  the  theory  that  the 
boiler  gave  way  first  at  the  upper  part,  as  these  pieces 
were  thrown  in  opposite  directions  and  appear  to  have 
been  turned  end  for  end  in  their  flight. 

A  second  boiler  which  had  no  steam  on  at  the  time 
was    thrown  bodily  over  the  engine  and  badly  ruptured. 

The  violence  of  the  explosion  is  clear  proof  that  there 
was  plenty  of  water  in  the  boiler  at  the  time,  and  the 
back  head  showed  no  sign  of  ever  having  been  over- 
heated. The  quality  of  the  plates  seemed  to  be  common 
boiler  iron,  and  the  most  probable  cause  of  the  explosion 
was  that  the  pressure  carried  was  too  high  for  the 
strength  of  the  shell  at  the  manhole  and  at  base  of  dome. 
The  severe  strain  put  upon  these  parts  had  gradually 
weakened  the  boiler,  so  that  it  gave  way  at  the  ordinary 
working  pressure. 

How  best  to  prevent  similar  accidents  is  a  question 
well  worth  considering.  In  Great  Britain,  where  so 
many  boilers  are  in  use,  Government  inspection  has  been 
carefully  avoided,  but  the  Boiler  Explosions  Act  requires 
the  user  of  a  steam  boiler  to  report  to  the  Government 
every  accident,  no  matter  how  trifling,  and  an  investi- 
gation is  held  and  the  owner  has  to  prove  that  he  was 
using  all  proper  precautions.  Under  this  system  the 
fault  which  led  to  the  accident  is  traced  out  to  the 
maker,  or  seller,  or  user  of  the  boiler,  and  the  blame 
fixed  upon  the  right  person. 

The  coroner's  jury,  in  their  verdict,  stated  that  the 
cause  of  the  explosion  is  unknown,  but  recommended 
that  the  government  make  it  compulsory  to  users  of 
steam  boilers  of  all  kinds  to  have  them  periodically  in- 
spected by  competent  boiler  inspectors. 


HAMILTON,  ONT. 

(Correspondence  of  the  Canadian  f;LtCTKiCAL  News.) 
The  dissentions  which  arose  at  the  annual  meeting  of  the  Ham- 
ilton, Grimsby  and  Beamsville  Railway,  and  which  lesulted  in  the 
election  ot  Mr.  T.  W.  Lester  as  president,  have  not  yet  subsided. 
The  ex-president,  Mr.  C.  J.  Myles,  has  ag^ain  secured  a  control 
ling  interest,  and  has  reinstated  Mr.  A.J.  Nelles  as  superintendent. 
At  the  adjourned  meeting  of  shareholders,  held  a  fortnight  ago, 
the  Myles  faction  represented  the  majority  of  the  stock.  A 
special  committee  reported  in  fa\-or  of  doubling  the  stock,  as 
there  was  sufficient  surplus  to  do  so  ;  the  report  was  adopted.  A 
motion  by  C.  J.  Myles,  seconded  by  R.  S.  Martin,  that  Mr.  A.  J. 
Nelles  be  reinstated  as  manager  and  superintendent  of  the  road, 
caused  an  animated  discussion  which  lasted  two  hours.  Mr. 
Myles  alleged  that  since  the  deposition  of  Mr.  Nelles  as  manager, 
there  had  t>een  a  decrease  in  the  quantity  of  freight  and  number 
of  passengers.  The  appointment  was  finally  carried  by  a  vole  of 
the  shareholders  present.     It  is  cUiimed  by  the  supporters  of  the 


Leister  ticket,  however,  that  the  appointment  rests  entirely  in  the 
hands  of  the  directors.  It  is  said  that  an  effort  will  also  he  made 
to  compel  the  resignation  of  Mr.  Adam  Rutherford,  secretary. 
The  profits  of  the  year  amounted  to  $11,143.53.  Beyond  the 
bonded  and  mortgaged  debt,  there  is  a  floating  debt  of  $19,576.10. 
The  directors  decided  not  to  urge  the  building  of  a  line  to 
Grimsby  Park  and  Beamsville  this  year.  It  is  to  be  hoped  that 
an  end  will  be  put  to  dissentions  within  the  company,  which,  if 
prolonged,  must  seriously  affect  its  prosperity. 

Mr.  Powell,  who  was  until  recently  engaged  as  engineer  by  the 
International  Radial  Railway  Company,  is  maturing  plans  for  the 
construction  of  an  electric  railway  from  Hamilton  to  Guelph, 
Berlin  and  Waterloo.  Charters  have  already  been  granted  for  a 
road  to  connect  these  cities,  and  Mr.  Powell  will  endeavor  to 
secure  one  of  these.  If  unsuccessful,  a  new  charter  will  be 
.ipplied  for.  The  capital,  it  is  said,  will  be  furnished  by  capitalists 
of  Toronto,  Guelph  and  Cleveland.  No  bonuses  will  be  asked 
from  the  municipalities. 

If  the  various  schemes  projected  by  Mr.  E.  .A.  C.  Pew  were 
successfully  carried  into  completion,  his  name  would  be  handed 
down  to  posterity  as  one  of  the  greatest  promoters  of  electrical 
development  of  the  nineteenth  century.  His  latest  project  is  to 
supply  power  to  the  city  from  the  Welland  river  by  overhead 
conduits,  the  plan  being  to  tap  the  river  about  one  and  one-half 
miles  from  Wellandport  and  build  a  canal,  six  miles  in  length,  to 
run  the  water  at  Jordan,  where  there  is  a  fall  of  322  feet. 

The  Hamilton  Radial  Railway  Company,  of  which  Mr.  Pew  is 
also  Ihe  promoter,  has  been  granted  right  of  way  by  the  City 
Council  on  a  thirty-two  year  franchise,  and  have  commenced  the 
construction  of  the  line  between  the  city  and  Burlington  Beach, 
which  it  is  expected  to  have  completed  by  Dominion  Day.  The 
power  house  will  be  located  at  Burlington,  that  village  being 
almost  midway  between  this  city  and  Oakville.  Tenders  for 
engines  and  power  machinery  have  been  received,  and  the  con- 
tract will  be  awarded  at  an  early  date.        * 

The  Simpson-Noble  Electric  Light  &  Power  Company,  the  new 
concern  organized  to  supply  electric  light  in  this  city,  turned  on 
Ihe  current  a  fortnight  ago.  The  poles  are  being  erected  on 
private  properly,  as  the  company  as  yet  have  not  permission  to 
erect  them  on  the  streets.     The  offices  are  at  103  Macnab  street. 

The  directors  of  the  Hamilton  and  Dundas  Railway  have 
decided  to  convert  the  road  from  steam  to  a  first-class  electric 
line.  The  work  will  occupy  about  two  months,  and  will  probably 
be  commenced  bv  the  first  of  July.  A  change  will  also  be  made 
in  the  equipment,  the  ties  having  already  been  contracted  for. 
This  step  meets  with  the  hearty  approval  of  the  citizens,  who  con- 
sider that  the  road  in  its  present  shape  is  not  in  keeping  with 
modern  developments  in  methods  of  railway  construction  and 
operation. 

The  Hamilton  Street  Railway  Coinpany  have  made  application 
to  the  City  Council  for  an  amendment  to  Ihe  by-law  whereby  the 
company  would  not  be  required  to  pay  the  city  such  a  large 
revenue.  The  matter  has  been  left  in  abeyance  until  an  audit  is 
made  by  the  city  auditors  of  Ihe  company's  books. 

Hamilton,  April  30,  1896. 


C.  P.  R.  TELEGRAPH  STORAGE  BATTERY  PLANT 
AT  OTTAWA. 

Bv  \V.  J.  Cami. 

Thk  Canadian  Pacific  Company's  office  at  Ottawa,  Out.,  has 
been  equipped  with  storage  battery,  and  Ihe  old  gravity  entirely 
dispensed  with.  As  there  are  some  combinations  different  from 
those  in  use  at  other  points,  a  description  may  prove  of  interest  to 
your  readers. 

The  cells  used  are  those  made  by  the  Electric  Accumulator  Co. , 
type  E9  being  used  for  locals,  and  type  C  3  for  mains.  The 
charging  circuit  varies  from  230  to  250  volts.  The  locals  are  in  3 
banks  of  2  cells  each  ;  No.  3  and  4  being  used  for  Ihe  local  cir- 
cuits in  the  main  office,  and  No.  2  for  supplying  .idditional  power 
on  quad  locals  when  extended  to  the  Parliament  buildings  office 
(H.  U.).  These  locals  are  charged  through  a  small  motor-gener- 
ator, which  gives  a  voltage  of  6,  with  a  capacity  of  20  amperes 
on  the  generator  side.  The  main  batteries  consist  of  8  banks  of 
40  cells  each,  a  total  of  320.  These  are  charged  in  groups  of  80 
cells  each  directly  from  the  power  circuit,  a  resistance  being  in- 
seiled  to  bring  the  current  down  to  1,14  amperes  ;  or  two  banks 
can  be  charged  simultaneously  at  Ihe  rate  of  2}4  amperes.  All 
single  wires  are  worked  from  40  cells  positive  or  40  cells  negative. 
These  cells  also  furnish  the  "  short  end  "  for  quads.  These  two 
banks  are  arranged  in  duplicate,  one  lot  being  charged  while  the 
other  is  in  use.  As  quad  is  not  worked  during  the  morning  while 
parliament  is  in  session,  and  only  occasion.illy  during  Ihe  balance 
of  the  year,  and  it  is  found  that  sufficient  current  can  be  stored  in 
Ihe  morning  to  last  Ihe  quads  for  the  rest  of  the  day,  Ihe  remain- 
ing 160  cells  are  not  duplicated,  and  can  only  be  charged  while 
the  quads  are  idle.  The  same  applies  to  the  cells  for  the  quad 
legs  battery.  The  total  current  for  quads  is  obtained  from  So  ad- 
ditional cells  on  each  pole.  This  gives  the  "  short  end  "  about  88 
volls  and  the  total  264.  As  the  longest  quad  from  Ottawa  is  to 
Toronto  (256  miles),  this  gives  a  good  working  margin. 

Fig.  I  shows  the  arrangement  of  the  charging  and  discharging 
switches  for  the  mains.  Those  for  the  locals  are  the  same. 
These  switches  are  known  as  "double  pole,  double  throw.  "  The 
dotted  lines  show  the  charging  current  and  the  straight  lines  the 
discharging  circuits.  (Only  one  bank  of  40  cells  is  shown  in  the 
diagram.)  The  charging  is  done,  for  instance,  as  follows:  9  and 
II  are  ch.-irged  for  one-third  of  Ihe  morning,  10  and  12  for  one- 
third,  and  No.  2  local  for  the  balance.     During  the  afternoon  and 
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eveninsj  oiii.-  day,  Nos.  5  and  7  and  No.  3  local  are  charjjed,  and 
the  next  day  Nos.  6  and  8  and  No.  4  local.  As  so  much  more 
work  is  performed  by  ihese  cells,  a  much  long^er  lime  than  that 
required  for  the  cells  for  quad  working  is  needed  to  replace  wh.it 
has  been  taken  out.  .All  cells  are  kept  fully  charged,  and  should 
the  power  circuit  give  out,  there  is  always  sufficient  current  stored 
to  work  the  office  for  a  week  or  ten  days.  The  automatic  circuit 
opener  opens  the  charging  circuit  should  anything  happen  to  the 
power  wires,  and  prevents  the  batteries  discharging  back. 

The  transmitting  circuits  of  the  quads  are  a  modification  of  the 
Jones  system  as  used  by  the  Postal  Telegraph  Co.,  a  single  pole- 
changer  being  placed  on  the  polar  side,  and  two  of  them  on  the 
neutral  side,  as  shown  in  fig.  2.  Opening  PC  thrc>ws  line  to  P, 
and  closing  PC  throws  line  to  N.  P  gives  positive  currents  only, 
and  N  gives  negative.  N  and  P  are  worked  simultaneously 
closing  N  and  P  gives  the  total  current  to  the  line,  and  opening 
them  gives  only  the  partial  current  of  either  jioKirily  according  to 
the  position  of  PC.  Each  lead  from  the  quads  to  batteries  has  .1 
resistance  of  700  ohms,  made  up  by  two  16  c.p.  1 10  volt  incande- 
scent lamps.  The  leads  from  the  batteries  to  the  single  wires 
pass  through  one  16  c.p.  1 10  volt  lamp  for  each  wire. 

It  is  intended  to  i>lace  storage  for  the  locals  in  the  H.  C  office 
later,  and  the  system  for  working  locals  in  the  main  office  has 
been  designed  with  that  end  in  view — the  onh'  ch.inge  in  the  main 
office    then   being  to  move    No.    2  local  over  to    H.  U.       During 


into  quads,  ihe  same  course  is  followed,  except  that  switch  S  is 
not  required  on  the  repeater  sets.  To  leg  H.  U.  office  on,  the 
switch  S  remains  on  the  left  hand  contact,  the  pegs  lor  the  send- 
ing and  receiving  sides  are  moved  over  to  the  two  H.  U.  wires 
selected.  The  circuits  now  are  as  follows  :  Kor  sending — Earth, 
batteries  No.  2  and  3,  switch  S,  key,  transmitter,  discs,  strip  B, 
H.  U.  sounder,  key,  earth  ;  receiving— earth,  batteries,  relay, 
sounder,  discs,  strip  C,  H.  U.  sounder,  earth.  In  each  case  the 
circuits  have  been  increased  to  40  ohms  plus  the  line  resistance  to 
H.  L'.,  but  at  the  same  lime  the  battery  jjower  has  been  incieased 
so  that  the  current  is  about  of  Ihe  same  strength  as  before.  In 
practice  we  found  that  the  line  resistance  was  so  small  that  it 
could  be  neglected,  and  thai  the  two  additional  cells  were  quite 
sufficient. 

The  Milliken-Hicks  repeaters  are  connected  up  in  a  different 
maimer  from  that  in  use  at  any  other  place.  The  governor  circuit 
is  (when  closed)  in  multiple  with  the  coils  of  the  transmitter.  This 
appears  to  give  much  belter  results  than  when  it  is  a  distinct  cir- 
cuit. By  connecting  Ihe  jacks  of  two  half  sets  together  through 
a  double-ended  cord  they  can  be  used  as  ordinary  single  line  re- 
peaters. 

Ai  H.  V.  there  are  two  complete  sets  of  single  line  repealers, 
a  spring  jack  main  line  switch,  and  12  single  sets.  Six  of  the 
spaces  allotted  to  the  single  sets  are  arranged  with  three  point 
switches  and  additional  sounders  so  that  they  can  be  used  as  quad 
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session  of  parliament  it  is  preferable  to  have  all  wires  end  at  H. 
L'.  Instead  of  connecting  loops  to  w'edges  at  the  main^office  as 
is  usual,  all  H.  L'.  wires  are  connected  with  the  upright  bars  in 
the  main  switch,  and  the  single  lines  pegged  through,  making 
the  m.tin  office  a  way  one  for  the  time  being.  Two  wires  are 
used  for  batterj'  leads  to  H.  U.,  one  for  each  pole.  Owing  to 
limited  space  in  H.  L'.,  all  quads,  etc.,  are  placed  in  the  main  office 
.ind  the  locals  extended  to  H.  U.  as  required.  In  the  main  office 
there  are  three  quads  and  six  half  Milliken  repealers,  which  are 
all  connected  to  jacks  as  shown  in  fig.  3. 

The  arrangement  of  the  locals  is  fully  shown  in  fig.  3.  .Ml 
sounders,  transmitlers,  elc,  are  wound  to  20  ohms.  Normally 
the  small  3  point  switch  (which  is  placed  on  the  oiieraling  tables) 
is  urncd  to  the  left," and  e.ich  sending  and  receiving  circuit  of 
thleq  uads  are  pegged  to  the  upright  strip  marked  R  in  the  main 
swi\cN^.  The  receiving  circuit  can  be  traced  as  follows:  Bat- 
tery No.  3  (positive),  rel.ay  armature,  sounder,  disc,  strip  R,  to 
negative  pole  of  battery  No.  3.  The  leg  from  sounder  through 
j.'ick,  being  open  at  switch  S,  remains  "dead."  The  sending  cir- 
cuit is  as  follows  :  Positive  of  b.ittery  No.  3,  switch  S,  key, 
Iransmitler,  disc  strip  R,  to  negative  polo  of  battery  No.  3. 
There  being  no  e.irlh  on  either  circuit  exci'pt  on  Ihe  negative 
pole  of  battery  No.  2,  that  battery  is  not  drawn  on  for  any  cur- 
rent. To  work  as  rei^eaters  Ihe  switch  S  on  each  set  is  turned 
to  the  right,  and  a  double-ended  cord  conni'cts  the  lop  of  one 
jack  with  the  bottom  of  Ihe  oilier,  and  vice  versa.  .Mthough 
only  one-half  quail  is  shown,  the  circuits  can  be  readily  followed. 
For  insl.'ince,  st.irting  willi  .\o.  i  set,  b.'illery,  relay  ,ii"m.'iture, 
jack  (top)  cord  and  wedges,  bottom  of  jack  for  second  set,  switch 
S  on  No.  2  set,  key,  transmitter,  disc,  strip  R,  to  negative  pole 
of  battery.  Starting  from  .No.  2  set  a  similar  course  is  followed. 
The  leg  through  sovmder  is  not  disturbed,  :ind  that  circuit  is  the 
same  as  for  ordinary  working.  It  m.iy  be  noted  Ihal  each  cir- 
cuit has  only  a  resistance  of  20   ohius.       To   work   single   lines 


legs.  There  are  .ilso  a  couple  of  ingenious  arrangements  that  are 
very  convenient,  and  which  I  do  not  remember  to  have'l  seen  de- 
scribed before.  They  were  put  in  by  Mr.  Bolt,  the  Ottawa  man- 
ager. One  is  to  connect  Ihe  legs  of  two  half  quads  so  that  one 
operator  is  .ible  to  send  simultaneously  in  both  directions  ;  this  is 
shown  in  fig.  4  ;  for  the  other  ends  of  these  circuits  see  fig.  3. 
The  two  point  switch  connects  the  two  sets  together,  one  key  is 
left  open,  .and  the  operator  sends  on  the  other.  These  sels  are 
pl.iced  side  by  side,  and  the  operator  is  able  to  hear  the  breaks 
on  the  receiving  sounders.  Of  course  the  breaks  do  not  carry 
through,  but  it  is  not  necessary  that  they  should  do  so.  The  other 
arr.ingement  is  to  work  a  single  line  into  .'i  half  qu.ad,  and  is  so 
cle.irly  shown  in  fig.  5  tl'-il  ''  's  not  necessary  to  describe  it. 


The  shareholders  of  the  London  Street  Railway  Company  will 
hold  a  special  meeting  on  the  21st  of  May  to  authorize  an 
increase  of  the  capital  slock  of  the  Company  to  the  amount  of 
$750,000  or  less,  and  also  to  authorize  the  issue  of  debentures  to 
the  same  amovml. 

The  \'icloria,  B.  C,  Electric  Railway  and  Lighting  Co.'s  prop- 
erly and  franchise  was  offered  for  sale  by  auction,  on  Ihe  lolh 
insl.,  by  order  of  the  bondholders.  The  bidding  was  opened  al 
$200,000,  and  went  up  lo  $340,000,  when  the  properly  was  dis- 
posed of  to  Mr.  K.  S.  Barnard.  M.  P.,  of  Ihe  Consolidated  Electric 
Railway  Comp.iny,  who  represents  an  English  syndicate.  The 
new  owners  will  conlinue  lo  operale  ihe  road,  and  will  make  a 
muiiber  of  improvemenls.  The  properly  is  a  valuable  one,  the 
tol.il  mileage  now  in  oper.ition  including  about  thirteen  miles  of 
Ir.ick  and  switches,  with  seventeen  cars  and  two  trailers.  The 
tr.Tmway  company  was  first  incorpomled  in  iSSg  under  Ihe  name 
of  the  National  Electric  Tramway  &  Lighting  Co.,  Limited,  and 
in  iSq4  the  n.ime  was  chinged  to  the  X'ictoria  Electric  R.iilw.iy  it 
Lighting  Co.,  Limited. 
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POWER  STATION  RECORDS. 

The  advantag^es  to  be  derived  from  keepiiifj  accurate 
records  of  the  working  of  power  plants  are  evidently 
thoroughly  understood  by  the  management  of  the 
Montreal  Street  Railway  Company.  An  examination  of 
the  accompanying  table,  showing  the  results  of  the 
operation  of  the  power  station  of  that  company  for  the 
year  ending  September  30,  last,  will,  no  doubt,  prove 
interesting.  Such  records  are  very  valuable  for  pur- 
poses of  comparison,  and  should  be  kept  by  the  man- 
agers of  all  electric  light  and  railway  power  stations. 
We  would  be  pleased  to  receive,  at  any  time,  similar 
tests  for  publication  in  this  journal. 

The  routes  of  the  Montreal  street  railway  are  laid  out 
on  a  slope  which  rises  gradually  northward  from  the 
river  to  the  base  of  Mount  Royal.  The  north  and 
south  lines,  therefore,  are  on  a  continuous  grade,  but 
the  lines  running  east  and  west  are  comparatively  level. 
About  140  cars  are  in  operation  in  summer,  and  100  in 
winter. 

The  six  engines  used  in  the  power  house  are  ot  the 
cross  compound  Corliss  type,  belted  direct  to  the  gener- 
ators. Their  cylinders  are  24  in.  and  48  in.  x  48  in. 
stroke.  They  are  rated  at  600  h.  p.  each,  and  the  state- 
ment   shows   that  they  have   averaged  as  high  as  643 


luill  per  ton  throughout  the  system,  which  was  the  most 
severe,  as  might  be  expected,  throughout  the  winter 
months.  The  usual  custom  of  starting  with  the  draw 
bar  pull  as  measured  by  a  dynamo-meter  and  working 
up  lo  the  power  station  effort  the  average  draw  pull  has 
been  calculated. 


THE  N.  E.  L.  A.  CONVENTION. 

This  National  Electric  Light  Association  ot  the  United 
States  will  meet  in  convention  in  New  \'ork  City,  on  the 
5th,  6th  and  7th  inst.  There  will  be  held  in  connection 
with  this  convention  an  electrical  exposition,  illustrative 
of  past  and  present  developments  in  the  applications  of 
electricity.  This  exposition  promises  to  be  most 
complete,  interesting  and  instructive,  and  will  probably 
be  the  means  of  attracting  an  unusually  large  atten- 
dance. 

Following  is  a  partial  list  of  the  papers  to  be  read 
and  discussed  at  this  meeting. 

"Single-Phase  Self-Starting  Synchronous  Motors," 
by  F.  H.  Leonard  ;  "  Results  Accomplished  in  Dis- 
tribution of  Light  and  power  by  Alternating  Cur- 
rents, "by  W.  S.  Emmet;  "Acetylene  Gas,"  by  Mr. 
Ferguson,  of  the  Chicago  Edison  Company;  "Evolu- 
tion   of  the  Arc    Lamp,  "by    L.    H.    Rogers;   "Steam 
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Power  Station  Record  of  the  Montre.vl  Street  Railw 

e.  h.  p.  for  an  entire  month.  The  engines  were  built  by 
the  Laurie  Engine  Company,  of  Montreal,  and  are  run 
condensing.  The  boilers,  fifteen  in  number,  are  of  the 
Lancashire  type,  made  in  England,  and  are  rated  at  30a 
h.  p.  each.  Two  Green  economizers  are  used,  and  the 
temperature  of  the  feedwater,  when  both  economizers 
are  on,  is  245  to  250  degs.  F.  When  one  economizer 
is  off  for  cleaning  and  repairs,  the  temperature  of  the 
feedwater  drops  to  about  igo  degs.  Fah.  The  fluctua- 
tions in  the  amount  of  coal  consumed  per  electrical  horse 
power,  shown  in  the  table,  are  due  largely  to  changes 
in  the  temperature  of  the  feedwater  when  the  economizer 
is  on  or  off. 

The  table  shows  a  great  increase  in  coal  consumption 
per  horse  power  when  the  engines  were  run  non-con- 
densing as  compared  with  condensing,  and  also  that 
screenings  were  used  for  fuel  with  satisfactory  results, 
the  consumption  per  horse  power  being  no  greater  and 
the  cost  much  less.  In  the  column  entitled  "Watts 
per  Ton  Mile,"  the  amount  of  power  used  to  move  a  ton 
one  mile  on  the  system  is  shown.  The  power  used  was 
the  highest  in  November  and  gradually  decreased  vmtil 
May.  Most  of  this  decrease  may  be  attributed  to  better 
weather,  but  a  portion  of  it  is  due  to  improved  control- 
lers being  put  on  the  cars,  and  also  that  less  power  was 
used  for  light  in  summer  than  in  winter. 

The  figures  in  the  last  column  show  the  average  draw 


Av  Company  for  the  Year  Ending  September  30,   1895. 

Boilers,  Their  Equipment  and  Management,  "  by  Albert 
A.  Cary  ;  "  Electrolysis,"  by  William  Brophy  ;  "  Evo- 
lution ot  Interior  Conduits,  From  an  Electrical  Stand- 
point, "  by  Luther  Steiringer  ;  Lecture.  — "  The  Light  of 
the  Future,  "  by  D.  McFarlan  Moore.  Topic. — "The 
Desirability  of  a  Standard  Socket,"  discussion  to  be 
opened  by  Alfred  Swan. 

The  sessions  will  be  held  in  one  of  the  large  rooms  in 
the  Industrial  Building,  Lexington  avenue  and  Forty- 
third  street.  The  hotel  headquarters  will  be  the  Murray 
Hill  Hotel,  Park  avenue  and  Forty-first  street,  within 
two  blocks  of  the  convention  hall.  The  hotel  rates  to 
delegates  have  been  fixed  at  $2.00  per  day  and  upward 
on  the  European  plan  ;  $4  and  upward  on  the  American 
plan. 

Canadians  will  doubtless  feel  more  than  ordinary 
interest  in  this  convention  from  the  fact  that  in  all  proba- 
bility Mr.  Frederic  Nicholls,  manager  of  the  Canadian 
General  Electric  Co.,  will  be  the  next  president  of  the 
National  Electric  Light  Association. 


A  soft  ciij>per  hammer  makes  an  excellent  tool  with  which  to 
tlri\e  keys  on  an  enj^^ine. 

Eccentrics  for  steam  engines  that  are  made  in  halves  may  easily 
be  procured,  and  where  an  old  one  has  been  split  oflF  from  a 
crank  shaft,  one  of  them  is  much  more  easily  applied  than  a  whole 
one.  If  well  made  (hey  should  last  as  long  as  when  made  in  one 
piece. 
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BY  THE  WAY. 

As  illustrating'  the  many  absurd  arguments  advanced 
by  a  certain  class  of  electric  railway  "promoters,"  a 
gentleman  named  Beech  has  recently  been  endeavoring 
to  get  capital  subscribed  by  the  farmers  in  the  neighbor- 
hood of  Ridgeway  for  a  single  track  elevated  road  to 
extend  from  Ridgeway  to  Crystal  Beach  on  the  shore 
of  Lake  Erie,  a  distance  of  3  or  4  miles.  Mr.  Beech  is 
an  American  and  is  gifted  with  a  ready  flow  of  language 
of  the  stump  orator  type.  At  a  recent  meeting  of  the 
residents  of  the  locality,  principally  farmers,  he  occupied 
considerable  time  in  expatiating  upon  the  advantages  of 
his  particular  system  over  the  ordinary  trolley  system 
and  stated  among  other  things  that  the  cost  of  opera- 
tion of  the  overhead  single  track  system  would  be  but 
one-tenth  of  that  of  the  ordinary  trolley  road.  A 
gentleman  in  the  audience  acquainted  with  the  subject, 
was  asked  to  make  an  estimate  of  the  cost  per  day  of 
operating  a  trolley  line,  and  he  figured  the  amount  at 
$17.00  per  day.  This  estimate  included  the  salaries  of 
three  men.  This  gentleman  inquired  of  the  "promoter" 
of  the  single  track  scheme  if  he  had  correctly  understood 
him  to  say  that  a  road  built  on  that  system  would  cost 
to  operate  but  one-tenth  of  that  required  for  a  trolley 
road.  Mr.  Beech  promptly  replied  that  that  was  his 
contention.  "Then,"  said  the  g'entleman,  "will  you 
kindly  explain  to  the  audience  how  you  propose  to 
operate  the  road  and  pay  three  men's  salaries  out  of  the 
sum  of  $1.75  per  day?  "  This  problem  proved  to  be  a 
trifle  beyond  the  mathematical  ability  of  the  "promot- 
er," and  remained  unanswered.  Strangely  enough 
there  were  persons  present  at  this  meeting  who  would 
not  have  subscribed  towards  the  construction  of  an 
ordinary  trolley  road,  but  were  willing  to  pay  out  their 
good  dollars  for  the  overhead  single  track  scheme. 
The  absurdity  of  going  to  the  expense  of  erecting  an 
overhead  system  for  a  line  designed  to  run  along  a 
country  roadside  does  not  seem  to  have  occurred  to 
the  minds  of  the  people  who  have  been  solicited  to  put 
up  money  for  the  enterprise.  I  understand  that  some 
$3,000  has  been  subscribed  for  the  purpose  of  enabling 
the  "promoter"  to  construct  a  piece  of  track  with 
which  to  illustrate  the  advantages  of  his  system. 
Speaking  of  the  peculiarities  of  "promoters,"  I  am  in- 
formed that  one  of  the  most  active  individuals  in  this 
line  in  Canada  is  making  a  handsome  income  out  of  the 
business.  His  method  is  to  project  an  electric  railway 
and  induce  municipalities  along  the  route  to  sub- 
scribe say  $500  apiece  for  what  he  is  pleased  to  term 
"  preliminary  expenses."  He  frankly  tells  them  that  in 
the  event  of  the  scheme  proving  unsuccessful  they  need 
not  expect  to  get  their  money  back,  and  it  is  hinted 
that  the  money  thus  obtained  never  goes  any  farther 
than  his  own  pocket. 

X       X       X      X 

The  Toronto  Klectric  Light  Co.  had  in  their  employ 
at  one  time  a  tall  French  lineman  whose  agility  was 
such  that  he  was  accustomed  to  use  only  one  hand 
when  climbing  a  pole.  At  the  corner  of  King  and 
Yonge  streets  stood  a  pole  requiring  an  additional 
cros.s-arm  which  this  dexterous  lineman  undertook  to 
carry  up  in  his  disengaged  hand.  When  part  way  up 
the  pole,  the  cross-arm  slipped  from  his  grasp  and 
descended  perpendicularly  upon  the  crown  of  the  silk 
hat  of  a  gentleman  on  the  street,  driving  the  hat  down 
upon  his  shoulders  and  entirely  obscuring  his  lace.  He 
struggled  unsuccessfully  to  get  out  of  the  hat  until  the 


Frenchman  came  down  the  pole  and  assisted  in  removing 
it.  The  victim  had  no  sooner  got  his  breath  than  he 
turned  his  attention  to  the  unfortunate  lineman,  and  be- 
stowed on  him  all  the  anethemas  which  his  recollection 
could  muster.  The  victim  took  his  punishment  patiently, 
and  at  its  conclusion  invited  the  gentleman  into  a  hat  store 
near  by  and  bought  him  a  shining  tile  of  the  newest 
pattern,  thereby  metaphorically  heaping  coals  of  fire 
upon  his  head  while  at  the  same  time  getting  rid  of  the 
possibility  of  a  claim  for  damages  against  his  company. 

X       X       X       X 

I  H.\PPE\ED  to  witness  an  amusing  incident  in  the 
office  of  the  G.  N.  W.  Telegraph  Co.  at  Toronto,  not 
long  ago.  A  well-known  business  man  came  in  and 
asked  the  price  of  a  cable  message.  Having  been  given 
the  rate,  he  began  trying  to  get  a  reduction,  advancing 
as  a  reason  for  his  unusual  request  that  he  had  been  a 
good  customer  of  the  Company,  and  like  all  good 
customers  was  entitled  to  some  extra  consideration. 
An  amused  expression  came  into  the  face  of  the  young 
man  behind  the  counter  as  he  remarked,  "  Let  us  see  ! 
you  have  paid  us  for  cable  messages  altogether  about 
twenty  dollars."  "Yes,"  said  the  customer,  and  the 
tone  of  his  voice  implied  that  he  considered  that  a 
pretty  large  sum  and  quite  sufficient  to  justify  his  claim. 
"  You  may  be  surprised  to  learn,"  said  the  polite  young 
man  behind  the  counter,  "that  out  of  this  twenty 
dollars,  the  percentage  to  which  this  Company  is 
entitled  amounts  to  the  magnificent  sum  of  one  dollar." 
After  this  explanation  the  customer  did  not  see  fit  to 
press  his  claim  further.  The  fact  may  not  be 
widely  known  that  the  cable  companies  get  the  lion's 
share  of  the  money  paid  for  cable  messages,  and  that 
the  telegraph  companies  who  despatch  the  messages 
overland  across  half  a  continent,  receive  but  a  fraction 
of  the  price. 


PERSONAL. 

Mr  T.  -Ahearn,  of  the  Ouaw.i  Electric  Co.,  is  expected  to  re- 
turn this  week  from  his  trip  round  the  world. 

Mr.  James  Ross,  vice-president  of  the  Montreal  Street  Raihv.iy 
Co.,  sailed  for  England  on  the  6th  of  April  on  a  pleasure  trip. 

Mr.  S.  J.  Stralton,  of  the  Bell  Telephone  Company,  Hamilton, 
accompanied  by  Mrs.  Stratton,  is  at  present  in  Ensjland,  for  the 
benefit  of  Mrs.  Stratton's  health. 

Mr.  E.  B.  Merrill,  formerly  lecturer  in  electricity  at  the  Toronto 
Technical  School  has  recently  accepted  a  position  with  the  J.  H. 
McEwen  Manufacturing  Co.,  of  Ridgway,  Pa. 

Upon  severing  his  connection  with  the  Kingston  Light,  Heat 
and  Power  Company,  Mr.  John  Oldfin  was  presented  by  the  em- 
ployees with  a.  be.autiful  oak  secretary.  Mr.  Oldfin  had  been  in 
the  employ  of  the  company  for  twenty-nine  years. 

Mr.  O.  Higman,  chief  electrician  of  the  Inland  Revenue  Depart- 
ment, Ottawa,  was  recently  offered  the  position  of  electrical 
engineer  for  the  colony  of  Queensland,  Australia,  at  a  salary  of 
$3,000.  The  Dominion  government  offered  to  Mr.  Higman  such 
inducements  to  remain  in  his  present  position,  that  he  declined  the 
foreign  offer. 


TRADE  NOTES. 

Messrs.  Patterson  &  Corbin,  of  St.  C.ith.-«rines,  Ont.,  have  re- 
ceived an  order  for  four  cars  for  the  H.tmilton  R.-idial  Railway 
Comp.'iny. 

The  .iltention  of  persons  on  the  lookout  for  a  barg.iin  in  second- 
hand alternating  machinery  is  directed  to  the  advertisement  of 
Messrs.  Ahe:irn  &  Soper  in  this  issue. 

In  the  .irtide  in  our  April  issue  referring  to  the  eijuipment  of 
the  llvill  anil  Aylmer  Electric  R.iilw.ay,  mention  w;is  omitted  ctf  the 
fact  that  the  contract  for  trolley,  feed  and  bond  wire,  amounting 
to  some  150,000  lbs.,  had  been  awarded  to  the  Eugene  K.  Plillips 
Electrical  Works,  Montreal. 
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QUESTIONS  AND  ANSWERS. 

H.  S.  P.,  Toronto,  writes:  "How  many  pounds 
pressure  of  air  will  be  required  to  the  sq.  inch,  taking^ 
the  full  piston  plate  surface,  to  force  the  rod  ( 1  inch  dia- 
meter) into  dead  cylinder  against  an  air  pressure  of  50 
lbs.  to  the  sq.  inch,  speed  say  i  ft.  in  i  minute.  Would 
it  he  a  pressure  a  little  over  the  difference  in  the  dead 
cylinder  pressure  and  the  pressure  raised  by  the  rod 
displacing;  that  amount  of  air?" 

Answkk. — A  pressure  of  i  4/10  lbs.  per  sq.  inch  on 
the  piston  6  in.  diam.  would  just  balance  the  resistance 
of  50  lbs.  per  sq.  inch  on  end  of  rod.  A  pressure  of 
2  lbs.  per  sq.  inch  would  probably  start  it  in  motion, 
and  if  pressure  remains  constant  in  the  dead  cylinder, 
that  pressure  would  be  sufficient  to  do  what  you  require. 


E.  L.  N.\SH,  Lunenburg,  Nova  Scotia,  writes  : 
"  Do  you  know  of  any  place  where  the  new  style  of  tide 
mill  is  in  successful  use.  I  mean  one  working  on  the 
accompanying   plan.       We    have    a    back    harbor  here 
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Shore. 

where  the  tide  rises  and  falls  about  six  feet,  and  want 
to  know  if  it  is  feasible  to  build  dykes  and  run  our  elec- 
tric machinery  by  a  tide  mill.  Where  could  I  get  hold 
of  calculations  that  would  enable  me  to  tell  how  much 
would  have  to  be  dyked  in  to  develop  500  horse  power 
continuously  ?  " 

Answer. — It  is  difficult  to  give  a  definite  answer  to 
your  question  without  considerable  more  data  than  you 
give.  On  general  principles,  however,  it  is  doubtful 
if  a  tide  of  only  six  feet  could  be  made  available  within 
the  limits  of  commercial  practicability.  In  the  first 
place  it  would  be  impossible  for  the  power  to  be  devel- 
oped continuously  under  ordinary  circumstances,  as  at 
high  tide,  which  occurs  twice  in  twenty-four  hours  or 
thereabouts,  there  would  be  no  fall  whatever  available, 
and  consequently  no  power.  On  the  contrary,  at  those 
times  the  reservoirs  would  be  filling  up.  From  the 
sketch  you  send,  however,  we  suppose  your  idea  would 
be  to  have  several  reservoirs  and  during  high  tide  to 
empty  from  one  into  another  and  then  from  that  out. 
If  that  plan  were  adopted  you  could  only  figure  on  an 
average  head  of  about  three  feet.  To  produce  500 
horse  power  at  this  head  would  require  two  reservoirs, 
probably  about  3500  feet  square  and  6  feet  deep,  or 
nearly  five  miles  of  dyking,  to  say  nothing  of  the  heavy 
cost  of  machinery  to  produce  power  with  such  a  small 
average  head.  There  are  no  doubt  a  few  tidal  mills  on 
a  small  scale  in  operation,  where  the  power  is  not  re- 
quired continuously,  but  we  do  not  know  of  any  of  the 
importance  or  capacity  of  the  size  you  speak  of.  In 
fact  in  considering  the  matter  of  continuous  power,  and 
considering  the  fluctuation  in  level  which  would  have  to 
be  taken  into  account,  it  is  altogether  probable  that 
the  reservoirs  would  have  to  be  considerably  larger  than 
the  size  given  above  to  obtain  satisfactory  operation. 
It  would  appear  that  the  interest  on  the  first  cost  and 
the  amount  required  for  repair  and  maintenance,  would 
be  infinitely  greater  than  the  cost  of  coal  to  produce 
an  equal  power,  especially  in  the  neighborhood  you 
speak  of. 


"Novice"  writes,  in  reply  to  "Induction's"  enquiry  in 
a  previous  issue  : — This  open  circuit  business  is  the  ter- 
ror of  arc  light  men  as  a  rule.  I  would  like  to  see  the 
matter  discussed  through  the  Electrical  News  and  am 
sure    some    good    would   result    from   such  discussion. 


The  writer  has  had  a  little  experience  in  linding  breaks 
that  could  not  be  located  by  climbing  every  pole  on  the 
circuit,  and  pulling  the  wires,  and  if  your  space  will 
permit,  will  be  pleased  to  explain  his  method.  I  first 
divided  the  circuit  into  sections  with  small  magnet  wire, 
sometimes  running  it  two  blocks  at  a  stretch,  and  found 
that  the  break  was  nearer  the  negative  end  of  dynamo 
than  the  positive.  Then  I  grounded  that  end  of  line  at 
the  dynamo,  being  careful  to  disconnect  the  positive  wire. 
With  the  magneto  bell  1  started  out  and  every  arc  lamp 
1  came  to  on  the  street  I  let  down  and  fastened  one 
wire  of  bell  to  binding  post  of  lamp,  and  the  other  to 
the  ground.  As  long  as  the  bell  would  ring  I  knew 
1  had  farther  to  go.  As  soon  as  the  bell  would  not 
ring  I  knew  I  had  my  break  down  to  close  quarters,  and 
started  back  towards  the  last  place  where  the  bell  would 
ring,  testing  from  the  line  as  we  went,  and  very  soon 
had  only  about  100  feet  of  line  untested.  The  rest  was 
easy.  It  may  seem  to  some  that  this  would  be  a 
tedious  way  of  finding  a  break,  but  we  were  only  about 
an  hour  at  it.  I  would  like  to  hear  from  some  one  else 
who  has  a  scheme. 


CANADIAN  ELECTRICAL  ASSOCIATION. 

,  Wednesday,  Thursday  and  Fri- 

day, June  17th,  iSth  and  igth, 
have  been  selected  as  the  dates  of 
the  annual  convention  of  the 
above  Association.  It  is  some- 
what unfortunate  that  the  Do- 
minion elections  have  been  fixed 
for  June,  but  it  was  not  deemed 
advisable  to  postpone  the  con- 
vention on  this  account.  So  far 
as  the  election  canvass  is  con- 
cerned, it  will  be  practically  concluded,  and  the  nomi- 
nations over  by  the  17th  of  June,  while  voting  will  not 
take  place  until  the  23rd. 

Those  members  of  the  Association  who  take  an  active 
interest  in  politics,  shovdd  get  their  work  done  before 
the  17th,  and  spend  two  or  three  pleasant  and  profitable 
days  at  the  Toronto  convention  before  depositing  their 
ballots.  Then  if  the  party  of  their  choice  should  happen 
to  be  defeated,  they  will  find  themselves  in  good  con- 
dition to  put  up  with  the  disappointment,  while  if  the 
vote  goes  to  their  liking,  they  will  be  in  equally  good 
trim  to  join  in  the  enthusiasm  of  the  occasion. 
];JLThe  program  for  the  convention  is  an  attractive  one. 
Papers  will  be  presented  as  follows  :  "Economics  of 
Central  Station  Management,"  by  P.  G.  Gosslin,  Mon- 
treal ;  "Acetylene  Gas,"  by  Geo.  Black,  Hamilton, 
Ont. ;  "  Meters,"  by  James  Milne,  Toronto  ;  "  Electric 
Railway  Construction,"  by  F.  C.  Armstrong,  Toronto  ; 
"  Power  Transmission  by  Polj'phasal  E.  M.  F.'s,"  by 
Geo.  White-Eraser,  E.  E.,  Toronto;  "Continued  Use 
of  Water  of  Condensation,"  by  Wilson  Philips,  Toronto. 
Several  of  these  papers  will  be  illustrated  by  means 
of  a  stereopticon,  a  new  feature  which  will  add  greatly 
to  the  interest  of  the  proceedings.  Opportunity  will  be 
afforded  for  the  consideration  and  discussion  of  the 
Government  Electric  Light  Inspection  .Act. 

It  is  in  contemplation  to  hold  the  annual  banquet  of 
the  Association  at  Lome  Park,  Niagara-on-the-Lake, 
or  some  other  popular  summer  resort  in  the  vicinity  of 
Toronto.  The  banquet  will  be  followed  by  a  moonlight 
sail  on  Lake  Ontario,  the  steamer  being  attractively 
decorated  and  provided  with  music  for  the  occasion. 
There  will  likewise  be  visits  of  inspection  to  the 
power  stations  of  the  Toronto  Electric  Light  Co.  and 
Toronto  Railway  Co.,  an  exhibition  of  Roentgen  rays, 
excursions  by  street  car,  etc.  Altogether,  visitors  are 
assured  of  an  interesting  and  profitable  time,  and  seeing 
that  a  large  proportion  of  the  members  of  the  .Associa- 
tion reside  within  a  hundred  miles  of  Toronto,  there 
should  be  a  bumper  attendance. 


The  H.imillon  Radial  Electric  Railway  Co.  have  awarded  the 
conlract  for  the  electrical  generating  apparatus  required  for  the 
operation  of  their  road  to  the  Canadian  General  Electric  Co., 
I,td. 
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THE  INCANDESCENT  LAMP. 

Hv  OiM.ijc.i;  WHiiE-KnAshK,  K.  K. 
(C..nclud«l,) 
Diagram  4  also  serves  to  illustrate  the  various  wattat^es  at  which 
lamps  can  be  run,  and  their  effect  on  life  and  candle  power. 
Running  the  lamps  at  108  volts  is  equal  to  a  wattage  of  3.5  per 
c.  p.  Running  them  at  1 10  v.  equals  3.;^  watts  per  c.  p.  ;  at  1 12 
equals  3. 1  watts  ;  at  114  equals  2.9  watts  ;  at  1 16  equals  2.7  watts 
per  c.  p.      The  higher  therefore  the    economy  at  which   this  lamp 
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Fig.  4 — CiRVE  Showinc.  Df.preci.^tion  of  Candle  Power 

CONSEQl'ENT    ON    UsiNG    TOO    HiGH    VOLTAGE. 

was  run,  the  sooner  did  it  come  down  to  a  low  candle  power,  .and 
the  sooner  did  it  burn  out,  so  that  the  lower  efficiency  was  in  this 
case  the  higher  economy.  This  point  is  well  illustrated  by  the 
curves  in  diagram  5  which  shows  the  results  of  burning  a  lamp  of 
the  same  make  at  different  efficiencies.  At  the  highest  efficiency 
— 2}4  watts  per  c.  p. — the  lamp  drops  to  8  e.  p.  at  600  hours,  and 
as  the  efficiency  becomes  less,  that  is  as  the  wattage  grows  more 
per  c.  p.;  the  reduction  in  c.  p.  becomes  less  and  less,  the  life 
longer  and  longer. 

These  curves  are  very  suggestive  to  the  observant  central 
station  man,  as  indicating  the  policy  which  should  govern  him 
in  the  supply  of  lamps,  and  in  the  system  of  wiring.  It  is  evident 
from  a  careful  study,  that  if  his  distribution  system  is  so  laid  out 
that  the  variation  in  pressure  between  heavy  and  light  load  is 
relatively  great,  then  he  had  better  use  his  low  efficiency  lamps,  for 
such  vari.ition  will  cause  the  lamps  to  drop  in  candle  power  and 
burn  out  soon,    and    cause  dissatisfaction    among  his  customers. 
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Fig.  5. — Ct  RVE  SinnviNi;   ICi  1  ixr  on   Candle  rouLU  am>  I, he 

OK  RlNNING    AT    OlFEERKNT    EFFlClENflES. 

If,  however  he  has  used  plenty  of  wire,  so  that  the  v.irialion  is 
snuill,  then  he  can  use  high  efficiency  lamps.  Hy  this  means  he 
can  put  a  good  many  more  lamps  on  his  dyn.imo,  which  means 
increased  profits.  The  matter,  however,  is  much  more  compli- 
cated when  he  furnishes  light  to  meter  customers.  In  this  case 
he  does  not  sell  light  merely  trusting  to  the  inexperience  of  his 
customers  not  to  delect  the  difference  between  the  16  c.  p.  they 
contract  for,  and  the  1  2  or  10  c.  p.  th.il  Ihcy  aclu.illy  get.  lie  sells 
current,  .and  il  is  plain  th.il  the  more  iiurenl  he  sells,  the  beller 
for  himself,  so  that  he  should  study  how  to  increase  the  amount  of 


current  that  the  consumer  takes.  He  cannot,  of  course,  make 
that  consumer  keep  his  lamps  burning,  but  a  study  of  lamp  curves 
will  point  out  a  way.  Diagrams  1  and  2  show  the  decrease  of 
candle  power  as  a  lamp  grows  older,  .No.  3  shows  the  increase  of 
wattage  per  candle  power  during  the  same  period  ;  although  the 
lamp  takes  a  higher  wattage  per  candle  power  as  it  ages,  its 
candle  power  decreases  more  rapidly  than  the  wattage  increases, 
so  that  the  absolute  wattage,  on  which  the  central  station  depends 
for  profits,  keeps  on  diminishing  slowly  all  the  time.  Profit  there- 
fore also  keeps  on  diminishing  in  the  same  ratio. 

Diagram  No.  6  shows  these  changes  in  three  curves,  A  B,  C, 
taken  from  a  3}4  watt  lamp.  Curve  .V  shows  its  decrease  in 
absolute  candle  power,  giving  actual  candle  power  observed  at 
100  hour  periods  during  its  life  ;  curve  B  shows  the  increase  in 
wattage  per  candle  power  at  the  same  periods,  and  cur\e  C 
shows  the  result.int  of  the  two  at  same  periods,  that  is  at  700 
hours  the  actual  candle  power  given  is  12.25;  the  wattage  per 
c.  p.  is  3.79,  and  the  actual  watts  absorbed  by  the  lamp  are  (curve 
C)  45.5.  Nowthe  lampat  the  first  100  hours  absorbed  57.2  watts, 
so  at  700  hours  it  is  absorbing  1 1.7  watts  less,  and — what  is  in- 
teresting to  the  station  m;in — is  paying  less  in  proportion — less  by 
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Fig.  6.  -Ci  rves  Showing  Decrease  in  C.P.;  Inirea.skof  Rkl-\- 
riVE  Watts,  and  Decrease  of  .\hsohte  Watt.s,  as  Lamp  .Ages. 

21  ]icr  ceul.  l>i\ldeculs  can  never  he  paid  al  this  rate,  for  il 
simply  amoiiMlsto  a  1000  light  pl.iul  installed  at  a  1000  light  price, 
earning  only  790  lamps  worth  of  rent.  So  we  must  keep  up  the 
supply  of  current,  .and  this  can  only  be  done  by  putting  old  lamps 
out  of  service,  when  ihey  begin  to  take  so  little  current,  and  put- 
ting in  new  ones  that  will  take  mote.  It  seems  extraordinary, 
but  il  would  actually  pay  to  break  this  lamp  rather  than  run  i( 
700  hours. 

.\  study  of  l.imps  will  reveal  other  app.irently  paradoxical  re- 
svills  .and  the  conclusion  of  the  whole  m.itler  is  ( 1st)  Study  your 
distribution  system,  and  keep  your  pressure  as  constant  as  pos- 
sible, even  if  it  costs  .1  lillle  more  money  to  reduce  the  drops  on 
lines,  (2nd)  Don't  assume  th.it  the  cheapest  lamp  is  the  best,  nor 
even  that  the  one  with  the  longest  guaranteed  life  is  the  one  you 
want,  (3)  Buy  lamps  to  suit  your  work,  for  all  l.-imps  are  by  no 
means  alike,  and  study  what  your  work  will  be,  (4)  Don't  imagine 
that  once  you  have  put  a  lamp  in  ils  socket,  the  matter  is  disposed 
of.  .iiul  you  need  pay  no  more  attention  to  it — lamps  may  be 
.uluallv  losing  money  to  you.  .Above  .ill  remember  that  your 
entire  lighting  business  is  worth  careful  study. 
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vill  be   furnished   on   application   to  an 


The  Hon.  John    Haggart,   Minister  of 
ec  nc    ai  way     Railways,  recently  made  the  announce- 

Legislation.  .'    ' 

ment  that  the  Dominion  government  is 
of  opinion  that  all  electric  railway  charters  of  a  purely 
local  character  should  be  left  to  the  jurisdiction  of  the 
provincial  authorities.  The  Railway  Committee  of  the 
Dominion  Parliament  is  not  in  accord  with  this  view, 
and  has  reported  to  the  House  several  bills  of  the  char- 
acter mentioned  contrary  to  the  wishes  of  the  govern- 
ment. 


Complaints  have  reached  us  lately  con- 

EiectncLight       ^.g^ing   the    system    of    electric    light 
Inspection.  b  j  & 

inspection  inaugurated  by  the  Dominion 

Government  a  year  ago.  There  seem  to  exist  doubts 
in  the  minds  of  some,  first,  regarding  the  necessity  for 
such  a  system,  and  secondly,  concerning  the  fairness  of 
the  charges  imposed  and  the  efficiency  with  which  the 
Act  is  administered.  Our  attention  has  been  called  to 
instances  in  which  meters,  after  having  been  tested  and 
sealed  up  by  the  government  inspectors,  shortly  after- 
wards ceased  to  operate  ow'ing  to  the  formation  of  a 
substance  upon  the  brushes  which  retarded  and  eventu- 
ally stopped  entirely  the  action  of  the  commutator.  We 
have  likewise  heard  complaints  of  the  action  of  some  of 
the  government  inspectors  in  posing  as  electrical 
engineers,  and  advising  central  station  owners  as  to  the 
means  they  should  adopt  to  overcome  difficulties  experi- 
enced in  the  operation  of  their  plant.  It  is  affirmed 
that  the  inspectors  are  without  the  training  necessary 
to  qualify  them  to  act  in  this  capacity,  and  that  in  some 
instances  their  advice  has  caused  unnecessary  friction 
between  central  station  owners  and  the  manufacturing 
companies.  We  propose  to  investigate  this  subject  and 
if  possible  learn  to  what  extent  these  complaints  are 
well-founded. 
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Effect  of  Electric  ^^^-  Branson,  in  moving  a  resolution  in 
Railways  on  the  the  Ontario  legislature  setting  forth  the 
em.  desirability  of  forming  societies  in  cities 
to  assist  in  placing  unempIo\ed  persons  on  the  un- 
occupied lands  of  the  province  where  they  might  become 
self-supporting  and  even  contributors  to  the  develop- 
ment and  wealth  of  the  country,  expressed  the  opinion 
that  electric  railways  would  prove  important  factors  to 
this  end.  While  it  is  undoubtedly  true  that  the  means 
of  intercommunication  afforded  by  electric  railways  will 
do  away  with  the  isolation,  which  is  one  of  the  greatest 
objections  to  country  life,  the  lands  upon  which  the  class 
in  question  could  be  settled  are  likely  to  be  situated 
in  localities  where  electric  railways  will  not  be  built  for 
many  years  to  come.  Therefore  the  electric  railway  is 
not  likely  to  prove  a  factor  in  their  welfare. 


The  difficulties  encountered  by  electric 
Anchor  Ice.         stations  operated    by  water  power,   in 

consequence  of  the  formation  of  anchor 
ice,  was  the  subject  of  some  discussion  at  the  conven- 
tion of  the  Canadian  Electrical  Association  at  Ottawa 
last  September.  The  consensus  of  opinion  seemed  to 
be  that  there  was  no  method  by  which  the  difficulty 
could  be  avoided.  In  the  Scientific  Machinist  of  Cleve- 
land, this  method  is  given  of  keeping  the  turbines  free 
of  ice,  "bore  a  hole  in  the  top  of  the  wheel  case,  or  drill 
a  hole  if  the  case  be  an  iron  one,  and  connect  on  a  steam 
pipe.  When  a  wheel  freezes  up,  or  shows  signs  of 
freezing,  just  turn  on  steam  for  a  few  minutes,  and 
away  goes  the  ice,  slick  and  clean.  The  wheel,  of 
course,  must  be  shut  down  before  the  steam  is 
turned  on,  or  all  the  heat  will  be  carried  off  with 
the  water,  leaving  the  ice  as  good  as  before  steam 
was  turned  on."  Mr.  James  F.  Ward,  in  a  letter 
to  the  Engineering  Record,  states  that  while  chief 
engineer  and  superintendent  of  the  Jersey  City  water- 
works he  remedied  trouble  from  this  cause,  by  moving 
across  the  screen  of  the  intake  chamber  a  raft  made  out 
of  some  12  inch  square  logs.  His  explanation  of  the 
success  of  the  remedy  is  that  in  consequence  of  the 
length  of  the  line  around  the  edge  of  the  raft  being,  say 
four  times  greater  than  the  width  of  the  screen,  the  force 
available  to  draw  in  the  anchor  ice  is  reduced  in  the 
same  proportion.  This  very  simple  and  apparently 
effectual  remedy  is  within  the  reach  of  all  who  annually 
experience  difficulty  from  the  action  of  anchor  ice. 


has  taken  place  all  along  the  line  simultaneously,  and 
electrical  investors  now  have  the  assurance,  not  only 
that  what  they  buy  represents  the  results  of  scientific 
investigation,  but  that  the  market  is  full  of  excellent 
machinery,  with  something  to  suit  every  purchaser,  and 
meet  every  want.  Not  so  long  ago,  when  electrical 
machinery  was  built  by  experiment  rather  than  by  cal- 
culation, it  was  only  reasonable  to  believe  that  the 
inventor  with  the  longest  purse  would  produce  the  best 
apparatus,  because  he  was  better  able  to  experiment 
until  he  overcame  his  difficulties,  than  another  person 
without  those  financial  advantages.  But  now  that  the 
design  and  construction  of  the  highest  class  electrical 
machinery  is  a  matter  of  certain  knowledge  ;  and  is  no 
more  a  matter  of  doubt  than  is  the  design  of  a  steam 
engine  or  any  other  perfectly  understood  apparatus,  it 
must  be  evident  that  any  properly  trained  engineer  will 
be  able  to  produce  good  machinery  ;  and  not  onlv  this, 
but  that  suitable  machinery  can  easily  be  built  to  meet 
the  conditions  of  any  particular  case.  The  immediate 
result  of  the  establishing  of  the  principles  governing 
electrical  design  and  construction  on  a  thoroughly  satis- 
factory rational  basis,  instead  of  heretofore  on  a  con- 
stantly changing  empirical  one,  has  been  that  nearly  all 
large  engine  or  machine  manufacturing  companies  have 
added  to  their  former  business  an  electrical  manufactur- 
ing department  ;  and  the  result  is  that,  whereas  even 
five  years  ago  the  different  makes  of  electrical  machin- 
ery might  be  almost  counted  on  two  hands,  to-day  they 
are  well  up  among  the  scores,  and  every  one  of  them 
good.  Another  very  important  result  is  the  splitting  up 
of  electrical  manufacturing  business  into  specialties, 
whereby  the  very  highest  perfection  is  attained  along 
the  several  lines  followed.  Five  years  ago  the  few 
manufacturing  companies  there  were,  manufactured 
complete  "systems,"  covering  generators,  motors, 
lamps,  instruments,  etc.,  etc.,  and  to  do  business  with 
them  meant  committing  oneself  exclusively  to  the  par- 
ticular company  at  first  chosen,  because  one  generally 
found  that  the  use  of  a  particular  generator  necessitated 
the  use  of  a  particular  motor,  and  so  on.  Now,  how- 
ever, there  are  highly  trained  electricians  who  devote 
themselves  exclusively  to  the  perfection  of  one  particular 
line  of  apparatus — be  it  motors,  or  arc  lamps,  or  electric 
fans  ;  and  hence  it  is  that  the  market  presents  a  whole 
host  of  first-class  machinery  and  apparatus  from  which 
the  purchaser  can  choose. 


„,..    .^    .V,.     .  The  popularitv  of  electricity  as  a  means 
The  Adaptability  of  r    t 

Machines  to  Requiie-  for  the  transmission  and  utilization  of 
'"^''  ^'  power,     and    the    recognition     of     its 

thoroughly  satisfactory  results,  are  in  no  way  more 
evident  than  in  the  rapidity  with  which  it  is  being 
applied  to  every  conceivable  purpose  ;  and  in  the 
number  of  electrical  manufacturing  establishments  that 
are  going  into  the  business.  .A  perusal  of  the  Patent 
Office  Records  shows  how  immense  is  the  activity  in 
the  field  of  inventing  new,  and  improving  old  types  ; 
and  the  establishment  of  electrical  engineering  courses 
in  all  large  colleges,  and  the  equipment  of  laboratories 
with  the  most  expensive  instruments,  shows  that  prac- 
tical electricity  is  now  well  out  of  the  "  rule  of  thumb  "  , 
stage,  and  is  recognized  as  being  based  on  scientific 
principles.  l-liectrical  knowledge  being  so  widely  dis- 
seminated, the  improvement  in  the  designing,  construct- 
ing, and  operating  of  electrical  machinery  and  apparatus 


Of  course  it  is  true,  however,  that  while  there  are  very 
many  good  makes,  there  are  also  a  great  number  of  tvpes 
which  have  been  long  left  behind  in  the  race  of  improve- 
ment and  which  represent  the  earlier  stages  of  design 
when  scientific  investigation  had  not  clearly  lighted  up 
the  subject.  There,  naturally,  will  also  be  found  manu- 
facturers, who,  to  meet  competition,  will  purposely 
lower  the  quality  of  their  goods,  trusting  to  favorable 
circumstances  not  to  be  found  out.  .Against  these  the 
purchaser  will  have  to  adopt  such  precautions  as  com- 
mend themselves  to  him,  remembering  that  cheapness 
is  prima  facie  evidence  of  relative  inferiority.  .A  really 
good  machine  costs  money  to  build  ;  both  because  high 
class  material  is  expensive,  and  because  skilled  work- 
manship cannot  be  obtained  for  the  price  of  day  labor. 
Hut,  the  difference  between  good  and  inferior  machinery 
is  not  merely  a  question  of  first  cost  ;  it  includes  the 
consideration  of  probable  differences  in  repairs,  main- 
tenance, life,  efficiency — which,  in  nearly  every  case  will 
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clearly  demonstrate  that  the  more  expensive  apparatus 
is  really  the  cheapest  to  buy. 


It  is  interesting  to  note  the  difference  between  Euro- 
pean and  American  manufacturing  practice,  with  refer- 
ence to  their  respective  methods  of  supplying  demands 
for  particular  machinery.  On  this  side  of  the  Atlantic 
all  types  and  sizes  are  standardized  ;  and  manufacturers 
endeavor  not  so  much  to  design  machinery  which  will 
meet  the  conditions  of  any  particular  case,  as  to  show 
that  those  particular  conditions  require  the  use  of  such 
and  such  a  particular  machine  of  their  make.  That  is, 
the  machine  is  not  manufactured  for  the  case,  but  the 
case  is  manipulated  to  suit  the  machine.  If  a  95  horse 
power  machine  is  sufficient  and  necessary,  the  manu- 
facturer who  has  standardized  a  100  h.p.  and  a  90  h.p. 
machine  will  sell  his  100  h.p.,  although  it  is  not  only 
larger  than  necessary,  but  also  will  have  to  operate  at 
less  than  full  load  and  therefore  at  reduced  efficiency. 
In  Europe,  the  manufacturer,  not  having  any  rigid 
standard,  would  actually  design  and  build  a  95  h.p. 
machine.  The  standardizing  of  machinery  results,  no 
doubt,  in  somewhat  less  shop  costs,  and  in  consequent 
lower  selling  price,  but  the  disadvantage  is  evident, 
when  it  is  considered  how  very  rarely  will  the  circum- 
stances governing  the  size  and  type  of  machinery  be 
such  as  to  exactl)'  meet  some  particular  standard.  Of 
course  this  disadvantage  is  largely  counterbalanced  by 
the  fact  that  manufacturers'  standards  include  many  sizes 
and  types,  some  or  one  of  which  will  be  pretty  certain 
to  come  close  to  the  actual  requirements.  And  then 
again  all  manufacturers  have  not  the  same  standards  ; 
they  will  generally  be  found  to  be  "staggered."  If  A 
makes  generators  of  50  h.p.,  100  h.p.,  150  h.p.,  etc.  ; 
B  will  generally  make  70  h.p.,  120  h.p.,  170  h.p.  ;  while 
C  will  adopt  60  h.p.,  90  h.p.,  130  h.p.,  and  so  on  ;  so 
that  one  can  generally  come  pretty  close  to  what  is 
wanted.  The  same  will  apply  to  motors,  etc.,  but  there 
comes  in  the  question  of  voltages,  etc.  However,  in 
every  case  it  will  be  possible  to  work  out  a  reasonably 
satisfactory  scheme,  if  only  care  and  attention  be 
devoted  to  enquiring  what  the  market  has  to  offer  in 
the  way  of  suitable  types  and  sizes  and  then  selecting 
those  that  come  nearest  to  practical  requirements.  In 
doing  this  it  should  be  remembered  that  the  efficiency  of 
machines  is  a  most  important  consideration,  and  that, 
unless  they  be  specially  designed  differently,  their  effici- 
ency will  be  highest  at  their  rated  full  loads.  Taking, 
for  example,  a  case  where  study  shows  that  800  lights 
is  the  maximum  that  can  be  expected  (and  there  is  a 
very  fairly  sure  proportion  between  number  of  inhabit- 
ants and  number  of  lights),  in  this  case  it  would  be 
inadvisable  to  put  in  a  1,000  light  machine  for  two  very 
good  reasons— first,  it  is  larger  than  necessary,  and 
therefore  needlessly  expensive  ;  and  second,  which  is 
really  even  more  important,  it  will  be  operating  at  never 
more  than  8/io's  of  full  load,  and  for  the  very  large  pro- 
portion of  the  time  at  very  considerably  less.  Everyone 
knows  that  there  is  a  period  of  large  load,  say  from  7 
o'clock  to  9  o'clock,  and  that  after  that  time  the  people 
go  to  bed  and  the  load  goes  away  down.  In  a  plant  of 
the  above  size,  probably  for  4  hours  the  full  800 
lights  or  nearly  would  be  going ;  and  for  the  whole 
'  of  the  rest  of  the  night  not  more  than  200  or  250  ;  so 
that  if  a  1,000  light  machine  were  installed,  it  would 
have  80  per  cent,  load  for  4  hours  and  20  to  25  per  cent, 
for  8  hours.      All  the  above  considerations  emphasize  the 


importance  of  studying  the  conditions  of  every  installa- 
tion, and  of  buying  apparatus  with  reference  to  its 
suitability  to  the  peculiar  circumstances. 


DEFECTIVE  WIRING. 


We  present  herewith  a  sample  of  wiring  which  was 
recently  unearthed  in  a  neighboring  city.  Our  readers 
will  admit  that  it  is  a  truly  wonderful  example  of  how 
not  to  do  it.  Nevertheless  it  is  not  altogether  an 
exaggerated  case.  There  has  been  a  vast  amount  of 
work  of  this  character  done  in  the  past   in  every  city  on 


this  continent.  It  can  scarcely  be  a  matter  for  surprise 
that  the  discovery  of  such  work  should  have  given  rise 
to  the  suspicion  that  many  of  the  fires  in  recent  years 
were  the  result  of  stray  electric  currents. 

It  is  satisfactory  to  know  that  the  danger  resulting 
from  the  employment  of  careless  and  incompetent  work- 
men has  now  come  to  be  so  well  understood  that  in 
future  proper  workmanship  is  likely  to  be  the  rule  rather 
than  the  exception. 


CANADIAN  ELECTRICAL  STATISTICS. 

Mr.  Geo.  Johnston,  the  Dominion  statistician  has 
collected  and  embodied  in  the  Year  Book  of  Canada,  the 
following  statistics  relative  to  the  electrical  progress  in 
the  Dominion  : — The  amount  of  capital  invested  in  elec- 
tric telegraphs  and  cables  in  Canada  is  $7,000,000  ;  in 
electric  railways  the  paid  up  capital  is  rather  more  than 
$13,000,000;  in  electric  light  works,  $4,113,771  ;  in 
electrical  appliances,  $1,389,365  ;  or  in  round  figures 
about  $27,000,000.  In  1881  there  were  found  only  two 
hands  with  electric  works  outside  of  those  connected 
with  telegraphy,  while  in  1891  there  were  1190  hands, 
not  including  those  connected  with  the  electric  cars. 
The  employees  in  1894  connected  with  the  electric  cars 
numbered  2614  ;  passengers  carried  57,000,000  ;  miles 
run  during  1894  by  the  electric  railways,  15,500,000; 
miles  of  track  for  Canadian  electric  railways,  368  or  73 
miles  to  each  million  of  the  people.  The  number  of 
motor  cars  in  Canada  are  calculated  as  658  ;  trailers, 
341  ;  snowsweepers,  39;  and  motors,  891.  The  steam 
railways  in  Canada  in  1894  carried  14,500,000  passen- 
gers, which,  contrasted  with  57,000,000  carried  by  the 
electric  railways,  shows  that  four  times  as  many  passen- 
gers were  carried  bj'  electricity  as  by  steam,  and  that, 
on  an  average,  every  person  in  Canada  had  been  carried 
J I  times  in  the  year  by  electricity. 
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TESTS  OF  A  JO  HORSE-POWER  DE  LAVAL  STEAM 

TURBINE.' 

i;v  WM.  1''.  M.  i;.'vN. 

The  De  Laval  steam  turbine  experimented  upon  constitutes 
part  of  the  permanent  equipment  of  the  Engineering  Laboratory 
of  Purdue  University,  and  the  present  paper  is  based  upon  data 
secured  chiefly  through  the  assistance  of  Charles  E.  Bruff,  B.M.E., 
author  of  the  thesis  "Tests  of  a  10  Horse-Power  De  I.aval  Steam 
Turbine.  " 

In  the  De  Laval  steam  turbine  jets  of  steam,  delivered  from 
suitable  nozzles,  are  made  to  impinge  against  the  buckets  of  a 
light  turbine  wheel.  The  steam  enters  the  buckets  from  one  side 
of  the  wheel,  and  passing  through  is  discharged  or  "  ex- 
hausted "  from   the  opposite    side.     The   arrangement    of  nozzle 


Fig.  I. 

and  wheel  is  shown  in  Fig  i.  The  motion  of  the  turbine  shaft, 
which  under  the  actions  of  the  jets  is  extremely  rapid,  is  com- 
municated by  gearing  to  a  heavier  and  slower-moving  driving 
shaft  carrying  a  fly-wheel  of  small  diameter,  from  which  the 
power  of  the  engine  is  delivered.  Regulation  of  speed  is  secured 
by  means  of  a  throttling  governor,  which  controls  the  pressure  of 
steam  admitted  to  the  nozzles. 

The  important  moving  parts,  with  approximate  dimensions,  are 
shown  in  Fig.  2.  The  turbine  wheel  is  built  of  sixty-three  steel 
segments,  each  carrying  a  bucket  and  a  portion  of  the  light  out- 
side rim.  The  segments  are  held  in  place  by  means  of  suitable 
collars,  which  grip  them  on  either  side.  The  wheel  is  mounted 
upon  a  long,  slender  shaft,  having  sufficient  flexibility  to  allow 
the  system  at  speed  to  revolve  about  its  centre  of  gravity,  even 
though  this  may  not  agree  with  the  geometrical  axis  of  the  shaft. 
The  gear  upon  the  turbine  shaft  is  of  steel,  solid  with  the  shaft  ; 
that  upon  the  drive  shaft  has  its  teeth  formed  in  a  bronze  ring, 
which  is  carried  by  a  solid  iron  centre.  The  smaller  gear  has 
twenty-one  teeth,  the  larger  one  two  hundred  and  eight  teeth, 
giving  a  ratio  of  i  to  g. 90476. 

The  shafts  run  in  bionze  boxes  completely  lined  with  babbit  or 
other  soft  metal.  To  assist  in  the  distribution  of  oil  a  spir.1l 
curve,  the  pitch  of  which  is  about  half  the  diameter  of  the  journal, 
is  cut  into  the  metal  of  the  be.aring.  The  outboard  bearing  on 
the  turbine  shaft  is  clo.sed  at  the  end,  and  a  small  pipe  runs  from 
the  closed  end  to  a  point  over  the  gears.  The  pumping  action, 
resulting  from  the  presence  of  the  spiral  oilway,  gives  a  constant, 
though  sm.ill,  supply  of  oil  upon  the  gears.  The  gears  do  not 
dip  in  oil,  though  the  case  which  encloses  Ihem  receives  drainage 
from  all  the  bearings. 

The  governor  is  connected  with  tlie  ilriviiig  shaft,  of  which,  at 
fir.st  sight,  it  appears  to  be  but  an  cxlcnsion.  It  is  shown  in 
detail  in  F'ig.  2.  The  weights,  W  W,  willi  Iheir  arms,  C  C,  are 
in  the  form  of  a  split  cylindrical  cup.  L'pon  the  outside  .ind  at 
the  base  of  e.ich  weight  .a  knife  edge,  E  E,  is  found,  which  hears 
upon  a  s\iiliible  surface  in  the  governor  fr:ime,  A  A.  A  spiral 
.spring  is  fitted  at  its  inner  end  with  two  projecting  pins,  which 
bear  upon  the  .irrns,  C  C",  of  the  governor  weights.  The  outer 
end  of  the  spring  is  connected  with  the  franie  by  the  threaded 
plug  D.  When  the  governor  is  at  rest  the  concave  surfaces  of 
weights  ;ire  in  contact  with  the  frame,  and  the  tension  of  the 
spring  keeps  the  knife  edges  upon  theirseat.  When  the governor 
is  revolving  at  speed  the  w'cighls  are  in»der  centrifug.'il  .'iction  and 
move  outw.ird,  swinging  upon  their  knife  edges  ag.iinst  the  re- 
sist.mce  of  the  spring.     The  motion  of  the  weights  is  l.aken  up  by 


the  pin  F,  by  which  it  is  connnunicaled,  through  suitable  mechan- 
ism, to  the  governor  valve  above  the  engine. 

The  nozzles  which  serve  to  deliver  steam  to  the  wheel  arc  four 
in  number,  and  are  so  fixed  in  the  frame  of  the  engine  as  to  act 
upon  the  turbine  at  points  which  are  equally  distant  from  each 
olher.  Two  of  the  four  are  provided  with  stopcocks,  which,  when 
closed,  put  out  of  action  the  nozzles  with  which  they  are  con- 
nected. By  means  of  the  stopcocks,  therefore,  the  engine  may 
be  run  under  the  action  of  two,  three  or  four  nozzles,  al  the  will 
of  the  engineer. 

The  distinguishing  feature  of  the  engine  is,  perhaps,  to  be  found 

in  the  form  of  the  nozzles.     All   are   diverging,    the  throat  being 

approximately  two  inches  from  the  discharge  end.     Three  have  a 

diameter  of  0.138  inch,  and  one  a  diameter  of  0.157  inch. 

THE  TESTS. 

The  power  of  the  engine  was  absorbed  by  a  pony  brake,  cooled 
by  constant  streams  of  water.  The  exhaust  steam  was  piped  to 
a  Wheeler  condenser,  open  to  the  atmosphere.  The  water  re- 
sulting from  condensation  was  drained  into  tin  buckets,  which 
were  changed  and  weighed  at  regular  intervals.  Gauges  were 
used  to  show  the  steam  pressure  both  abo\e  and  below  the  gov- 
ernor throttle,  the  former  giving  the  pressure  available  at  the  en- 
gine, and  the  latter  the  pressure  under  wliich,  in  consequence  of 
the  action  of  the  governor,  the  steam  was  admitted  to  the  nozzles. 
A  manometer  was  also  attached  to  the  exhaust  pipe,  but  as  this 
pipe  is  large  (3  inches  diameter)  and  the  connection  with  the  con- 
densor  close,  the  observed  pressure  was  never  appreciably  different 
from  that  of  the  atmosphere. 

The  boiler  pressure  for  all  eflSciency    tests    was   130  pounds  by 
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gauge,  for  which  pri'ssiire  the  parliciil;ir  nozzles  usi'tl  were  ile- 
signed.  The  rated  speed  of  the  fly-wheel  is  2,400  revolutions  |H-r 
minute  (23,771  for  turbine  wheel),  but  this  staiul.iid  was  not  main- 
tained for  all  the  tests.  The  governor  w.as  ;idjusted  several  limes 
.IS  the  work  progressed,  and  it  was  not  until  several  tests  had 
been  run  that  the  proper  speed  w;is  secured.  Il  is  believed,  how- 
ever, that  the  diflerences  of  speed  recorded  do  not  materially 
affect  the  value  of  results  for  purposes  of  coinp.irison. 

The    tests   are   grouped    into    three    series,    the  first  including 
those  for  which  all  four  nozzles  were  in   action,   the  second  those 
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with  three,  and  the  third  with  two.  The  several  tests  in  each 
series  were  intended  to  vary  from  each  other  only  in  amount  of 
power  delivered  from  the  wheel.  All  tests  were  of  30  minutes' 
duration,  and  all  observations  were  taken  at  five-minute  intervals. 
With  all  four  nozzles  in  action,  and  with  the  engine  developing 
a  little  more  than  its  rated  power,  the  steam  consumption  per 
horse-power  hour  was  as  low  as  47. S  pounds.  In  comparing  this 
result  with  results  obtained  from  other  engines,  the  small  size  of 
the  engine  tested  should  be  kept  in  mind,  and  also  the  fact  that 
the  rate  of  consumption  stated  is  based  upon  brake  power.  The 
efficiency  of  the  engine  falls  off  rapidly  as  the  load  is  decreased, 
and,  as  would  be  expected,  the  effect  is  not  marked  when  all  the 
nozzles  are  in  action.  This  may  best  be  seen  by  the  heavy  curves 
shown  in  Fig.  3.     .\ssuming   the    nozzles   to  be  cut  out  of  action 
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Fig.  3. 

one  at  a  lime,  as  soon  as  the  reduction  of  load  becomes  sufficient 
to  permit  the  work  to  be  done  without  them,  the  minimum  steam 
consumption  at  different  loads,  for  boiler  pressure  and  speed  em- 
ployed, is  represented  bv  the  broken  line  fgdebc.  Fig.  3.  Again, 
if  instead  of  four  nozzles,  an  infinite  number  could  be  employed, 
and  if  the  governor  could  be  arranged  so  as  to  regulate  the  num 
ber  in  action  rather  than  the  pressure  admitted  to  them,  the  steam 
consumption  of  the  engine  in  question  might  be  made  to  follow 
a  line  somewhat  similar  to  the  light  broken  line  gee.  But  the 
heavy  lines  indicate  the  results  which  were  actuall}-  obtained. 

The  engine  requires  very  little  attention  and  is  almost  noiseless 
in  action.  The  governor  is  quick  to  act,  and  its  speed  regulation 
appears  to  be  fair,  except  when  changes  of  load  are  large  and 
suddenly  made.  After  such  a  change,  the  engine  requires  a  little 
time  before  settling  down  to  steady  running  under  the  new  con- 
ditions. 

As  the  speed  of  the  De  Laval  engine  is  high,  it  is  evident  that 
the  force  in  action  must  be  comparatively  low.  To  determine 
the  maximum  resist.ance  under  which  the  engine  might  be  ex- 
pected to  start,  the  brake  was  clamped  upon  the  fly-wheel  so  that 
the  latter  could  not  turn  within  it.  Steam  was  then  admitted  to 
the  engine,  and  readings  were  taken  from  the  scale  under  the 
brake  arm.  The  result  of  this  process,  of  course,  depends  upon 
the  steam  pressure  and  the  number  of  nozzles  in  action.  With 
all  nozzles,  and  with  a  steam  pressure  of  about  125  pounds  bv 
gauge,  the  maximum  starting-power  is  equal  to  a  force  of  30 
pounds  acting  at  a  radius  of  one  foot.  With  three  nozzles  the 
equivalent  force  was  but  21  pounds  ;  with  two  nozzles  14  pounds. 


In  the  case  of  the  Ontario  Western  Lumber  Co.  v.  Citizens 
Telephone  and  Electric  Co.,  Chief  Justice  Meredith  decided  that 
contracts  not  under  the  corporate  seal  made  with  trading  cor- 
porations relating  to  purposes  for  which  they  are  incorporated, 
or,  partly  performed  and  of  such  a  nature  as  would  induce  the 
Court  to  decree  specific  performance  thereof  if  made  between 
ordinary  individuals,  will  be  enforced  against  them.  Where, 
therefore,  an  electric  light  company,  while  they  were  making 
changes  in  their  factory,  entered  into  a  contr.ict  by  correspond- 
ence, merely  for  the  use  at  a  specified  amount,  of  one  of  the 
wheels  in  the  plaintiffs'  mill  which  was  used  and  a  part  payment 
made  the  contract  was  held  to  be  binding  on  it,  and  the  plaintiffs 
entitled  to  recover  the  balance  due,  notwithstanding  the  absence 
of  the  corporate  seal. 


ENGINEERING  NOTES. 
An  engine  may  ajipear  to  he  keyed  up  all  right,   and  still,  when 
it  is  started  up,  the  crank  pin  or  some  other  part  may  heat  because 
the  ke)'  was  driven  too  far,  therefore  all  of  the   parts    should    be 
closely  watched  until  it  is  known  that  they  will  run  cool. 

To  .'iscert.iin  the  throw  of  an  eccentric,  measure  the  distance 
from  the  crank  shaft  to  the  outside  of  the  eccentric  on  the  heavy 
side  and  also  on  the  light  side.  Subtract  one  from  the  other,  and 
the  difference  will  be  the  throw  of  the  eccentric. 

If  you  have  a  bearing  so  located  that  it  is  necessary  to  have  a 
tube  or  pipe  to  carry  the  oil  to  it,  be  sure  that  the  tube  is  perfectly 
clean  when  first  put  in,  and  take  measures  to  keep  it  so  after  it  is 
in  use. 

.\lways  have  a  steam  gauge  on  the  feed-water  pipe,  and  locate 
it  as  near  the  pump  as  may  be  convenient.  If  the  pipe  becomes 
partially  choked  with  sediment,  the  increase  in  pressure  will  warn 
you  of  it. 

Don't  put  .1  poor  lubricator  on  a  good  engine,  or  on  a  poor  one 
either.  It  will  ruin  the  good  one  by  failing  to  deliver  oil  when  it 
is  needed,  and  make  the  poor  one  worse  for  the  same  reason. 

Try  the  nuts  on  your  foundation  bolts  occasionally  and  see  if 
they  are  still  tight.  Because  they  were  all  right  six  months  ago, 
it  does  not  necessarily  follow  that  they  are  now. 

After  cleaning  your  boilers  fill  them  with  hot  water  if  possible. 
If  one  of  them  is  fired  up,  use  the  steam  from  that  one  to  heat  the 
water  that  is  going  into  the  others. 

When  water  has  a  temperature  of  39  degrees  Fahrenheit,  it  has 
attained  its  maximum  density,  or  in  other  words,  it  is  in  its  most 
compact  form.  If  you  make  it  warmer  it  e.xpands  and  if  you  make 
it  colder  it  also  expands.  A  study  of  some  of  the  results  of  this 
property  of  water  will  prove  interesting. 

When  fitting  up  a  water  tank  for  use  in  the  shop,  mill  or  factory, 
if  you  wish  to  arrange  it  so  that  the  discharge  pipe  will  prove  the 
most  efficient,  do  not  allow  it  to  project  on  the  inside,  but  let  it  be 
so  arranged  that  there  will  be  no  sharp  corners  around  the  outlet, 
for  it  should  be  funnel  shaped. 

When  about  to  key  up  his  engine,  an  engineer  should  know  just 
where  his  keys  are  before  he  touches  them,  and  in  order  to  do  this 
he  must  have  marks  on  them.  If  these  marks  are  made  with  a 
sharp  steel  scribe  they  disfigure  the  machine  and  in  the  course  of 
time  he  will  get  so  man}-  marks  that  they  will  be  confusing.  It  is 
much  better  to  mark  them  with  a  lead  pencil,  then  if  he  finds  that 
a  key  has  been  driven  too  far  he  can  easily  put  it  back  to  its 
former  position,  and  when  the  machine  is  running  in  a  satisfactory 
way  the  marks  can  easily  be  removed. 

Many  engines  are  so  constructed  that  the  space  around  the 
piston  rod  gland  is  quite  small,  and  so  we  would  suggest  that  a 
short  solid  wrench  be  made  for  use  in  such  cases,  and  alwajs  be 
kept  in  a  convenient  place.  As  it  is  seldom  or  never  necessary  to 
use  much  leverage  here,  a  large  one  will  not  be  needed  and  it  will 
be  much  more  convenient  than  to  try  to  use  an  ordinary-  monkey 
wrench. 

In  some  cases  it  is  necessarj',  in  oiling  up  an  engine,  to  drop 
oil  into  a  tube  in  order  to  have  it  go  where  it  is  needed.  Some- 
times this  cannot  be  done  easily,  as  a  bubble  will  form  and  prevent 
it.  In  such  a  case,  insert  a  piece  of  fine  wire  or  a  broom  splinter 
in  the  tube,  and  the  oil  will  run  down  this  and  cause  no  trouble. 

In  selecting  a  lubricator  for  a  steam  engine  it  is  well  to  get  one 
that  is  so  constructed  that  when  it  must  be  filled,  the  cylinder  oil 
will  go  directly  into  the  cup,  without  h.aving  to  go  through  a  long 
crooked  passage,  for  many  good  oils  are  thick  and  it  is  not  always 
convenient  to  warm  an  oil  before  using  it. 

If  the  sight  feed  glass  on  jour  lubricator  fills  with  oil,  and  it  is  so 
constructed  that  you  cannot  easilj'  clean  it  out,  if  the  oil  is  re- 
moved from  the  body  of  the  cup  and  it  is  filled  with  water  and 
started  up  in  the  usual  way,  the  water  will  float  the  oil  out  without 
further  trouble. 

Remember  that  if  your  eccentric  gets  cut  and  is  worn  out  or 
round  so  that  it  becomes  necessary  to  put  it  in  a  lathe  and  take 
one  or  two  cuts  off  from  it,  the  reduction  in  diameter  does  not  alter 
the  throw  of  it. 

In  our  opinion  it  is  better  to  key  up  an  engine  in  the  morning 
rather  than  at  night.  If  it  is  done  at  night,  what  proof  does  the 
engineer  h.ave  that  he  will  be  there  to  attend  to  it  the  next  morn- 
ing ? 

Every  piston  rod  gland  should  be  lined  with  soft  brass  to  prevent 
cutting^of  the  piston  rod. — Power  and  Transmission. 
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TORONTO  TECHNICAL  SCHOOL  EXAMINA- 
TIONS. 

For  the  past  two  weeks  the  examinations  at  the 
Toronto  Technical  School  have  been  in  progress,  the 
term  closing  on  the  1st  of  May.  The  classes  during 
the  past  winter  have  been  very  successful,  a  large 
number  of  students  availing  themselves  of  the  oppor- 
tunity thus  afforded  of  securing  a  technical  education. 
Below  will  be  found  a  copy  of  the  examination  papers 
in  "  Electricity  "  and  "  Steam  and  the  Steam  lingine," 
wiiich  will  no  doubt  prove  interesting  to  many  of  our 
readers.  The  lecturer  on  these  subjects  is  Mr.  James 
Milne,  who,  it  will  be  observed,  has  covered  consider- 
able ground,  and  the  results  of  the  examination  are  said 
to  be  satisfactory.  In  our  next  issue  we  hope  to  be 
able  to  publish  correct  answers  to  the  questions  asked 
in  the  following  papers  : 

ELECTRICITY. 

iMjixiiiuiiii  muiibci-  of  marks  =  .i^c;.  175  marks  coiisliliile  a  full 
p.ipe[-. 

The  valno  of  each  is  shown  in  brackets  after  tlie  i.|uestion. 
Skction  1. 

1.  .Slate  clearly  Ohm's  Law.  What  is  the  unit  of  resistance  ? 
the  unit  of  Current?    and  the  unit  of  Electro-motive  force?       (10) 

2.  .^  battery  of  15  cells,  arranjjed  five  in  series  and  3  abreast, 
produces  a  current  ol  .5  amperes  throujfh  an  external  R  of  5  ohms. 
Find  the  E  M  F  of  each  cell  if  its  internal  R  is  3  ohms.  (15) 

3.  What  is  the  best  way  of  arran^ing^  28  cells,  each  having  an 
R  of  4  ohms,  so  as  to  produce  the  strongest  current  in  a  circuit  of 
28  ohms.  (15) 

4.  Compare  the  resistances  of  a  wire  30'  long,  .06"  diameter, 
and  that  of  another  wire  15'  long  and  .03"  diameter.  ( 10) 
Section  2. 

1.  1000  feet  of  copper  wire  .  102''  diameter  is  woimd  on  an  arma- 
ture of  a  bipolar  generator.  Find  (1)  the  total  resistance  of  that 
wire,  and  (2)  the  resistance  as  measured  at  the  brushes  of  the 
machine.     One  mil  foot  =  10.4  ohms.  (15) 

2.  Take  the  above  question  but  substitute  iron  wire.  What  is 
the  thickness  so  that  the  resistance  will  be  the  same  in  each  case? 
The  specific  resistance  of  copper  to  that  of  iron  is  as  1:6.         (10) 

3.  Prove  that  746  watts  make  a  H.  P.     .Answer  this  fully.     (15) 

4.  1000  feet  of  wire  No.  6  B  and  S  has  a  resistance  of  .4  ohms. 
Find  the  watts  lost  in  an  arc  light  circuit  5  miles  long.  Each 
lamp  takes  10  amperes  of  current.  (10) 
Section  3. 

1.  The  E.M.F.  of  a  certain  d\'namo  machine  is  too  volts,  and 
the  total  R  of  the  circuit  is  i  ohm.  What  H.P.  would  have  to  be 
expended  in  working  under  these  conditions?  (10) 

2.  Distinguish  between  work  and  power.  What  is  the  unit  of 
each  ?  What  is  the  British  heat  unit  [772  ft.  pounds]  equivalent  to 
in  electrical  units  of  power  ?  (10) 

3.  Describe  fully  the  Edison  Chemical  meter,  knowing  that 
I  ampere  passing  for  1  hour  between  zinc  plate  immersed  in  a  so- 
lution of  salt  of  that  metal  will  remove  from  i  plate  and  deposit 
1225  milligrams  on  the  other.  What  would  be  the  amount  of  cur- 
rent that  would  pass  in  the  above  meter  if  the  resistance  of  the 
German  silver  shunt  was  .02  ohms,  and  the  resistance  of  the  other 
circuit  in  which  the  zinc  voltameter  of  2.5  ohms  is  inserted  in 
series  with  another  R  of  46.46  ohms,  if  the  deposit  was  200  milli- 
grams? Make  a  sketch  of  the  arrangement.  (jo) 
Section  4. 

1.  Describe  the  Wheatslone's  bridge  ;is  fully  ;is  yt>u  c;in,  and 
illustrate  the  application  of  the  instrument  by  an  cx.unple.         (10) 

2.  How  are  very  high  resistances  me<isured  ?  A  galvanometer 
of  6000  ohms  shows  a  deflection  of  10"  when  a  certain  resistance 
is  in  circuit  with  it.  Knowing  that  the  s.Tme  galvanometer  shows 
the  same  deflection  with  a  resistance  of  i-ioth  megohm  in  circuit 
when  shunted  with  a  i-ggth  shunt,  find  this  certain  resist.Tiue. 
The  icsistarK-e  of  the  b.ittery  is  neglected.  (  15) 

3.  .\ii  Jimmeter  is  simply  a  gaIv;inometer  of  low  resisl.ince,  and 
is  generally  placed  in  series  in  a  circuit.  What  would  be  the  efloct 
if  you  placed  this  meter  in  multiple,  s.iy  on  an  incandescent  light- 
ing circuit  ;  and  ;ilso  it  you  h.ad  placed  .1  voltmeter  (a  galvano- 
meter of  high  R)  in  series  in  a  circuit  carrying  large  currents.   (15) 

4.  M.'ike  .1  diagram  showing  clearly  the  connections  on  .1  shtmt 
wound  djnamo,  pl.'icing  in  the  circuit  .'i  voltmeter  aiul  .'impere 
meter.  (10) 


1.  Show  by  a  diagram  the  general  arrangecncnt  and  connec- 
ions  of  generators  running  on  a  3-wire  system.     Show  by  an  arrow 

the  direction  of  the  currents  if  ( 1 )  both  machines  are  doing  exactly 
the  same  amount  of  work  ;  {2)  if  one  machine  is  doing  more  than 
the  other.      Place  in  position  ampere  and  voltmeters.  (15) 

2.  880,000  lines  of  force  (\)  are  to  be  forced  through  a  bar  20" 
long  and  8  sq.  inches  in  area.  Find  the  reluctance  and  the  mag- 
netizing force  in  ampere  turns  to  effect  this  magnetization.  Per- 
meability =  166.  (15) 

3.  In  a  generator  which  is  driven  by  a  100  H.P.  engine,  bell 
speed  5,000  ft.  per  minute,  there  are  200  conductors  in  the 
armature  winding  100  sections  in  commutator,  the  gap  is  45'. 
Find  the  tongue  and  the  drag  on  the  active  conductors.  (15) 

STE.\M  AND  THE  STEAM  ENGINE. 
120  marks  constitute  a  full  paper. 

1.  What  is  the  latent  heat  of  steam  at  212  F.ah.,  expressed  in 
foot  pounds  ?  What  is  the  difference  between  latent  and  sensible 
heat?  If  one  pound  of  steam  at  212°  Fah.  is  mixed  with  10  lbs. 
of  water  at  60°  F.ah.,  find  the  resulting  temperature.  (15) 

2.  Steam  expands  in  the  cylinder  of  an  engine  from  30  lbs. 
pressure  above  atmosphere  to  5  lbs.  below  atmosphere,  at  what 
part  of  the  stroke  was  the  steam  cut  off?  Atmospheric  pressure 
may  be  taken  at  15  lbs.  (15) 

3.  Define  the  lap  of  a  slide  valve,  and  explain  answer  by  refer- 
ence to  a  sketch.  For  what  purpose  is  it  employed  ?  Account 
for  the  difference  in  the  working  of  two  engines,  one  of  which  has 
lap  on  the  steam  side  of  the  valve  and  the  other  has  not.  ( 15) 

4.  Describe  Savary's  engine.  Show  by  a  sketch  the  principle 
on  which  it  worked.  What  was  the  greatest  depth  the  water 
could  be  lifted  by  this  engine  !  Why  was  it  limited  to  this  ex- 
tent ?  (,5) 

5.  The  diameter  of  a  steam  engine  is  24",  and  revs,  per  minute 
=  60.  M.  E.  P.  =40  lbs.  What  should  the  length  of  the  stroke 
be  so  that  the  engine  will  develop  330  H.P.  (i,) 

6.  Sketch  Newconien's  engine.  During  what  portion  of  each 
stroke,  and  in  what  manner  was  unnecessarily  wasted  by  New- 
comens  arrangement  ?  How  did  Watt  propose  to  lessen  this 
waste,  and  in  what  way  did  he  carry  out  his  idea?  (15) 

7.  What  is  meant  by  the  term  "clearance  "  and  "cushioning?" 
.At  what  part  of  the  stroke  does  cushioning  occur?  Show  by  an 
indicator  diagram  the  manner  in  which  the  slide  valve  produces 
cushioning.  (15) 

8.  Describe  Stephenson's  Link  motion.  How  is  an  engine 
reversed  by  this  arrangement  ?  Make  a  sketch  to  illustrate. 
How  would  you  arrange  a  link  motion  with  one  eccentric  onlv  ? 
What  is  shortening  the  travel  of  the  valve  equivalent  to?  (20) 

9.  A  safety  vahe  3"  diameter  is  held  down  by  a  lever  weight. 
Lever  36"  long.  The  valve  centre  is  4"  from  the  fulcrum.  Weight 
56  lbs.  Omitting  the  weight  of  lever  and  valve,  at  what  pressure 
would  the  valve  be  lifted?  (15) 

10.  Show  the  various  methods  of  connecting  the  heads  of  tubc- 
lar  boilers  to  the  sheets.  Wh.it  are  the  relative  strengths  of  a 
single  ;ind  double  rivellcd  lap  joint  to  thai  of  the  original 
plate?  (15) 

1 1.  You  have  two  engines  exactly  the  same  size ;  one  h.is  steam 
cut  ofl"  at  ^  stroke,  the  other  has  steam  cut  off  at  full  stroke. 
Show  by  calculation  what  is  gained  by  using  the  steam  expan- 
sively. (20) 

12.  Describe  .is  fully  as  you  can  the  Hydraulic  Ram.  Show  the 
.'irr.'ingement  by  a  sketch. 

13.  A  hydraulic  r.im  has  an  efliciency  of  70".  40  gallons  of 
ivater  are  spent  on  same,  with  a  fall  of  10  feel.  How  many  g.il- 
lons  will  it  r.iise  to  .1  height  of  400"?  What  is  the  pressure  at  the 
bottom  of  a  column  of  water  400'  high  ?  (15) 


The  force  of  a  stroke  of  lightning  in  horse  power  is  indicalod  by 
the  following  incident  :  During  a  recent  storm  which  p.-issed  over 
Klausth.il,  Germany,  a  boll  struck  .i  wooden  column  in  a  dwelling, 
and  in  the  lop  of  this  colunm  were  two  wire  nails  5-32  inch 
diameter.  The  two  nails  melted  instantly.  To  melt  iron  in  this 
.short  time  would  be  impossible  in  the  largest  furnace  now  in  ex- 
istence, and  it  could  only  be  accomplished  with  the  aid  of  elec- 
tricity, but  a  current  of  200  anifH-res  and  .i  potential  of  20,000  volts 
would  be  necess.iry.  This  electric  force  forvme  second  represents 
5,000  horse  |H)wer,  but  as  the  lightning  .-iccomplished  ihe  melting 
in  considerably  less  time,  s.iy  i-iooof  a  second,  it  follows  ihat 
the  bolt  was  of  50,000  horse  ]>o\ver. 
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THE  DAKE  ENGINE. 

The  extremely  conipacl  type  of  eng-ine  shown  in  the 
accompanying  illustrations  is  unusually  interesting  on 
account  of  the  ingenious  mechanical  principles  involved 
in  its  design.  As  a  steam  engine,  aside  from  questions 
of  design,  the  manufacturers  claim  that  experience  has 
demonstrated  that  in  reliability,  and  especially  durabil- 
ity, it  is  not  exceeded  by  any  of  the  types  of  usual  design. 
On  account  of  its  compact  form,  this  engine  is   claimed 


each  revolution  of  the  crank,  and  the  arrangement  of 
the  ports  to  the  crank  are  such  that  each  impulse  of 
steam  is  given  at  a  point  where  it  has  the  greatest 
power.  The  expansion  of  steam  is  secured  in  the  pas- 
sage of  the  ports  of  the  inner  piston  over  the  central 
aperture  in  the  cover. 

With  the  reversing  engine,  the  channelling  on  the 
cover  and  in  the  piston  is  the  same  as  in  the  eng-ine 
built  to  run  one  way,  but  the  ports  in  the  inner  piston 
are  shaped  so  that  they  register  over  both  the  central 
and  the  annular  openings,  using  each  alternately  as 
steam  and  exhaust.  The  ports  on  the  top  of  the  case 
being  fitted  with  a  suitable  valve  which  connects  the 
channels  leading  to  the  working  parts  of  the  engine, 
motion  is  given  to  the  engine  either  to  the  right  or  left, 
as  desired.     The    reversing   engine    is    the    same  as  a 


Fig.  I. — Dake  Stationary  Engine. 
to  be  particularly  suited  for  running  ventilating  fans, 
centrifugal  pumps,  incandescent  lighting  dynamos  and 
saw  mill  carriages.  Being  strongly  built,  self-con- 
tained, and  not  affected  by  ordinary  jars,  it  also  gives 
reliable  service  when  used  to  run  smoke-consumers  and 
head-light  or  other  dynamos  on  railway  trains,  and 
when  employed  for  various  auxiliary  purposes  aboard 
vessels. 

Fig.  I  illustrates  the  engine  complete,  and  in  Fig.  2 
the  pistons  are  removed,  showing  the  interior  of  the 
case  with  the  crank  in  position,  this  latter  revolving  in 
the  chamber  shown  in  the  back  of  the  case  in  the  central 
cut.  This  chamber  is  sup- 
plied with  oil  and  water  from 
an  opening  in  its  back,  thus 
securing  lubrication  to  every 
part  of  the  interior  of  the 
engine. 

Both  side  pistons  have  a 
horizontal  movement  sliding 
from  side  to  side,  and  at  the 
same  time  an  inner  piston  to 
which  the  crank  pin  is  at- 
tached has  a  vertical  or  up 
and  down  motion,  the  two 
movements  imparting  rotary 
motion  to  the  crank.  Steam 
is  admitted  through  channels 
in  the  cover,  one  opening 
into  a  central  aperture  and  another  into  an  annular 
opening  on  the  inside  of  the  cover.  Four  channels 
are  cored  through  the  inner  piston,  one  leading  to  the 
top  and  another  to  the  bottom,  and  one  to  each  end  of 
the  inner  piston,  the  latter  also  leading  through  the 
ends  of  the  outer  piston.  Four  parts  corresponding 
with  the  channels  in  the  interior  of  the  inner  piston 
are  cut  through  the  face  (or  side  next  to  the  cover)  of 
the  inner  piston  in  the  proper  position  to  register  over 
the  central  aperture  in  the  cover.  The  steam  entering 
the  port  in  the  inner  piston,  through  the  central  aperture 
of  cover  and  re-acting  against  the  side  of  the  case, 
imparts  motion  to  the  crank,  the  port  passing  over  the 
annular  ring  and  exhausting  into  it  after  having  done 
its    work.  There  are  four  distinct  impulses  of  steam  to 


stationary  engine,   only  with    reversing  throttle  instead 
of  governor. 

Provision  is  made  for  taking  up  the  wear  of  the  work- 
ing parts  of  the  engine  in  a  simple  and  effective  manner. 
The  inner  piston  is  fitted  with  phosphor-bronze  slides 
that  admit  of  a  thin  piece  of  tin  or  sheet  iron  being  in- 
serted when  the  wear  is  sufficient  to  allow  it  .  A  wedge- 
shaped  plate  on  which  the  lower  slide  rests  is  arranged 
with  set  screws  on  the  outside  of  the  case  (Fig.  2), 
which  keeps  the  piston  steam  tight,  top  and  bottom. 
The  packing  of  the  cover  to  the  pistons  is  effected  by 
thin  copper  joints  placed  between  the  edge  of  the  case 
and  cover.  The  pistons  are  made  so  that  they  are 
slightly  thicker  than  the  case  they  occupy,  and  enough 
copper  strips  are  put  in  to  fill  up  the  space  ;  these  joints 
are  removed  one  at  a  time  as  the  pistons  wear  down, 
and  where  it  is  seen  that  repacking  is  needed  and  a 
copper  joint  is  too  much  to  take  off  at  one  time,  a  piece 
of  thin  paper  to  take  its  place  will  repack  the  cover 
perfectly.  The  repacking  of  the  cover  as  above  de- 
scribed, and  replacingUhe  nuts  or  cap  screws  (as  found 

on  the  different  sizes 
of  engines)  evenly, 
isj  the  only  point 
about  the  engine  that 
requires  careful  at- 
tention and  judgment 


Dake  Engine,  Showing  Piston  with  Cylinder  Covi 


on  the  part  of  the   person  in  charge,  and  repacking  is 
not  required  except  at  long  intervals. 

There  is  very  little  friction,  and  consequently  slight 
wear  on  the  pistons,  from  the  fact  that  the  steam  pressure 
is  inside  of  the  inner  piston,  instead  of  against  it, 
making  the  pistons  similar  to  balanced  valves.  The 
bearings  for  the  main  shaft  and  crank  pin  are  in  the 
form  of  bushings  and  made  from  phosphor-bronze. 
From  the  manner  in  which  steam  is  applied  to  the  pis- 
tons the  wear  is  slight  compared  with  the  ordinary 
engine.  When  they  need  renewing  the  worn  ones  are 
driven  out  and  the  new  bushings  driven  to  place,  which 
can  be  done  by  any  good  machinist  at  a  small  cost  to 
the  purchaser.  The  crank  and  pin  are  made  from  the 
best  quality  of  cast  steel,   and  the  shaft,  which  is  ma- 
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chiiiery  steel,  is  shrunk  into  the  crank  in  a  soHtl  manner. 
The  outer  piston  is  also  made  from  best  quality  of  cast 
steel.  Every  part  of  the  interior  of  the  engine  is  fitted 
with  the  greatest  care.  The  inner  face  of  the  cover  and 
all  of  the  working  parts  of  the  engine  are  ground  sur- 
faces, made  with  tools  especially  designed  for  the  manu- 
facture of  this  type  of  engine,  thus  ensuring  that  the 
engine  is  practically  steam  tight  from  the  start.  Every- 
thing about  the  inside  of  the  engine  is  made  inter- 
changeable, and  can  be  duplicated  in  case  of  accident 
on  short  notice. 

Fig.  3  shows  the  carriage  engine  for  setting  up  and 
receding  head  blocks. 

In  Fig.   4  is  shown  the  steam  feed,  which  is   recom- 


the  speed  of  the  feed  to  the  size  and  conditions  of  logs. 
The   Dake  engine  has  been  placed  upon  the  Canadian 
market  by  the  Phels  Machine   Co.,   of   Eastman,    Que., 
who  will  gladly  furnish  any  further  information. 


Fig.  4. — Steam  Feed. 

mended  to  the  consideration  of  saw  mill  owners  and 
operators.  The  claims  made  for  it  are  simplicity  of 
construction,  positive  operation  and  easy  management, 
economical  use  of  steam,  small  space  occupied,  cheap- 
ness, and  easy  adaptation  to  either  new  mills  or  those 
now  in  use.  In  placing  the  engine  in  position,  it  is 
not  necessary  to  move  the  husk  frame,  as  it  can  be 
lowered  from  above  through  the  frame  onto  foundation. 
The  movement  of  the  engine  in  either  direction  is  under 
absolute  control  of  the  sawyer  by  lever  connecting  with 
reverse    valves    on  top   of  engine,    thus   accommodating 


SPARKS. 
The  town  of  MagOR,  Que.,  is  I„vIiI„k  linders  for  eleclric  sireel 

An  incandescent  plant  will  In-  installed  by  llewson  Bros.,  of 
nurhani,  Ont. 

The  ratepayers  of  .Alexandria  Hay,  Ont.  have  voted  $1,000  per 
year  for  electric  lifc'il- 

The  electric  liifht  plant  at  Three  Rivers,  Que.,  is  offered  for 
sale  by  tender.     The  date  limit  is  the  i5lh  insi. 

Mr.  VV.  11.  Pearson,  of  Toronto,  manager  of  the  Trenton  Elec- 
tric Co.  is  seeking-  a  franchise  for  electric  lighting  in  the  city  of 
Belleville. 

The  Toronto  Electrical  Works,  Toronto,  suffered  damage  by 
fire  recently  to  the  extent  of  $2,500.  Considerable  valuable  ma- 
chinery was  destroyed. 

The  town  of  Orillia,  Ont.,  will  likely  enter  into  an  agreement 
with  Mr.  Tail  to  furnish  incandescent  lights  on  the  present  dual 
basis  for  five  years  from  January  ist,  1895. 

The  city  engineer  of  St.  Thomas,  Ont.,  has  been  instructed  to 
prepare  an  estimate  of  the  cost  of  constructing  an  electric  plant 
to  supply  heat,  light  and  power  and  to  operate  an  electric  railway. 

The  city  of  Vancouver,  B.  C,  has  accepted  the  proposition  of 
the  Consolidated  Tramway  and  Lighting  Company  to  light  the 
city,  at  ZT'/i  cts.  per  light  for  200  lights,  or  27  cents  for  over  >oo 
lights. 

The  Canadian  General  Electric  Co.  are  placing  an  electric  light 
plant  for  the  town  of  Niagara  Falls,  Ont.,  including  two  dynamos 
with  a  capacity  of  5,000  lights,  together  with  two" engines  of  si; 
horse  power. 

Mr.  A.  W.  While,  London,  Ont.,  has  been  appointed  one  of  the 
umpires  on  the  Cosmopolitan  motocvcle  race  in  .\ew  York,  to  be 
held  on  May  30th  next.  Mr.  White,  it  will  be  remembered,  w'as  um- 
pireon  theDuryea  motor,  which  won  the  moto-cyclerace  at  Chicago, 

R.  McGowan  has  purchased  from  the  Johnston  Electric  Com- 
pany a  1 ,000  light  alternator  and  equipments  for  1 ,000  incandescent 
lights  for  Durham,  Ont.,  where  he  has  an  arc  plant  at  present. 
He  also  owns  the  electric  light  plant  at  Oakville,  Ont.  The  instal- 
lation work  in  connection  with  the  new  plant  at  Durham  will  be 
carried  out  under  the  direction  of  Mr.  R.  McGowan,  jr.,  of  Oakville 


Canadian  General  Electpic  Co.,  Ltd. 


Authorized  Capital,  $2,000,000. 


Paid  up  Capital,  $1,500,000. 


Head  Office:  65  Front  St.  West,  TORONTO,  ONT. 

Branch  Offices  and  Warerooms  : 

1802  XoTRE  Da.mk  St.,  M0\  TRKAI.  ;   i  vS  Hoi.i.is  St.,  HALIFAX  ;   Main  St.,  WINNIPEG  ;  Gr  anxiiji:  St.,  \' ANCOfXKR. 


FAN  MOTORS  FOR  DIRECT  CURRENT  CIRCUITS 


FAN  MOTORS  FOR  ALTERNATING  CURRENT  CIRCUITS 


STANDARD  FAN  MOTOR  i.. 

125  volts),  Jap.iii  liiiish,  CO 


>lcle  with   12'   F, 


STANDARD  FAN  MOTOR  Uu   Alu i,„^  v  unent  Circuits.  (52 

01    104  M>lts),  Japan  finish,  complele  with  to"  Kan  and  Guards. 

We  are  now  prepared  to  siipoly  Fan  Motors  for  either 
Direct  Current  or  Alternating  Current  Circuits. 

FOR  PRICES  APPLY  TO  NEAREST  OFFICE 
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THE  MONTREAL  PARK  AND  ISLAND 
RAILWAY. 

The  Montreal  Park  &  Island  Railway  was  incorpor- 
ated in  1S85  by  Statute  of  Quebec.  At  subsequent 
dates,  viz.,  in  1886  and  1893,  amendments  to  the  orig- 
inal charter  were  passed  by  the  Quebec  Legislature, 
and  in  1894  the  railway  was  declared  for  the  general 
advantage  of  Canada,  and  came    under  the  jurisdiction 
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around  the  two  mountains,  and  furnishing  a  line  of 
communication  for  many  outlying  municipalities  which 
will  tend  to  develop  them  at  a  very  rapid  rate.  Not 
only  this,  but  it  furnishes  for  the  people  of  Montreal  a 
most  delightful  trip  during  summer,  which  they  are  not 
slow  to  avail  themselves  of,  and  on  pleasant  afternoons 
and  Sundays  the  company's  resources  are  taxed  to  pro- 
vide sufficient  accommodation  to  carry  the  thousands  of 
people  who  go  out  to  spend  a  half  hour  in  riding  over 
the  lines,  which  affords  an  opportunity  of  looking  at 
some  of  the  finest  scenery  of  which  this  country  can 
boast. 

During  the  present  season  the  Companj'  expects  to 
complete  its  system.  Among  other  lines,  they  will 
build  to  Lachine  and  to  Bord  'a  Plouffe  by  way  of  St. 


Fig.  I — The  Marple  Rail  Bond. 

ot  the  Federal  Parliament.  New  powers  were  then 
granted  the  company,  and  in  1896,  during  the  last 
sitting  of  Parliament,  further  powers  were  obtained, 
and  the  company  now  is  in  a  position  to  complete  the 
construction  of  the  various  electric  railways  contem- 
plated. 

Ot  the  gentlemen  who  were  originally  instrumental 
in  bringing  forward  this  project,  Hon.  j.  R.  Thibau- 
deau.  Sheriff  of  Montreal  ;  Mr.  Henry  Hogan,  the  well- 
known  proprietor  of  St.  Lawrence  Hall,  Montreal,  and 
Hon.  Louis  Beaubien,  are  at  present  directors  of  the 
company. 

The  first  construction  undertaken  was  the  line  through 
Mile-End,  to  reach  the  River  des  Prairies,  and  thence 
down  the  right  bank  of    the    river  to   Sault  au  Recollet 


Fio. 


-DoiBLE  Br.\cket  Construction. 


V'illage.  This  was  built  in  1893.  This  line,  like  nearly 
all  suburban  lines,  has  had  the  usual  pioneering  difticul- 
ties  to  overcome,  and  as  the  proprietors  of  the  road  de- 
termined to  make  the  project  a  successful  one,  they  per- 
severed with  the  work  and  they  have  succeeded  in  put- 
ting this  line  in  good  condition,  both  physically  and 
financially. 

This  piece  of  track,  commonly  known  as  the  Back 
River  line,  extends  for  nearly  7  miles  from  the  city 
limits.  It  is  double  track  from  the  city  limits  to  the 
Shamrock  grounds,  from  which  latter  point  it  is  single 
track  to  the  terminus.  It  is  the  company's  intention  to 
extend  this  line  about  four  miles  farther  in  order  to 
reach  St.  X'incent  de  Paul.  This  work  will  probably 
be  commenced  during  the  current  year. 

In  1894  a  double  track  line  was  built  from  the  city 
limits  at  Mount  Royal  Avenue  around  the  mountain 
through  Outremont  as  far  as  Cote  des  Neiges  Road, 
thus  reaching  the  cemeteries.  In  1895  ^^is  line  was 
continued  around  the  western  mountain  to  the  westerly 
limit  of  Westmount,  connecting  there  with  the  Mon- 
treal Street  Railway,  Sherbrooke  Street  line,  thus  com- 
pleting a  double  track    electric    circuit    1 1    miles    long 


Fig.  3. — Two  Cars  on  the  Octremont  Division. 

Laurent,  in  addition  to  the  already  mentioned  extension 
to  St.  Vincent  de  Paul. 

The  mileage  of  track  at  present  operated  is  22,  and 
by  the  end  of  the  year  the  length  of  track  operated  will 
be  in  the  neighborhood  of  50. 

From  the  peculiar  development  of  Montreal,  being  as 
it  is  so  densely  populated  in  certain  districts,  it  is  evi- 
dent that  the  opportunity  for  developing  suburban 
business  is  considerable.  The  population  being  con- 
centrated, the  necessity  for  moving  out  becomes  more 
apparent  every  year  as  the  necessities  arise  for  factories 
and  business  houses  occupying  sites  in  the  older  resi- 
dential portions  of  the  city,  gradually  forcing  the 
residents  further  away  where  they  can  secure  fresh  air 
and  more  room. 

The  building  of  a  suburban  electric  system  affords 
every  opportunity  for  the  people  improving  their  condi- 
tion, and  although  the  people  of  the  working  class  of 
Montreal  are  very  conservative  in  their  ways  of  living, 
yet  they  are  beginning  to  be  convinced  of  the  desirabil- 
ity   of    changing    their    places    of    residence    from    the 


Fk^  4. — Back  River  Station. 

smoky,  unhealthy  portion  of  the  old  town  to  the  delight- 
ful country  surrounding  the  city,  to  say  nothing  of  the 
reduced  cost  of  living,  and  this  is  all  made  easily  pos- 
sible by  the  Montreal  Park  &  Island  Railway  Company, 
which  has  persevered  in  preaching  this  doctrine  to  a 
most  conservative  communitv. 
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By  an  arrangement  existing  with  the  Montreal  Street 
Railway  the  cars  of  "Park  &  Island"  system  come 
over  the  tracks  of  the  street  railway  to  the  centre  of 
the  city,  the  street  railway  having  the  benefit  of  the 
cars  for  their  purposes  on  their  lines  in  going  to  and 
from  the  city  limits,  and  the  passengers  to  and  from  the 
suburbs  thus  not   having  the   necessity  to  change  cars. 

ROADWAY. 

The  track  is  laid  throughout  with  56  lb.  Cammell 
steel  rails  of  Sandberg  section.  The  joints  are  four 
bolt  angle  bars,  and  the  track  is  laid  with  broken  joints, 
except  in  street  work,  where  the  joints  are  square.  The 
roadbed  is  built  up  high  wherever  it  can  be  built. 
Ballast  of  broken  stone,  gravel  and  cinders  are  used 
according  to  circumstances.  The  bond  is  of  No.  o  soft 
copper  wire,  soldered  to  a  brass  plug,  which  is  pressed 
through  a  drilled  hole  in  the  web  of  the  rail. 

OVERHE.\D    CONSTRtrCTION. 

This  is  on  the  general  plan  of  the  "west  end,"  though 
malleable  iron  parts  are  being  substituted  for  bronze. 
The  hangers  are  attached  to  cable  supports  both  in 
bracket  and  span  construction  in  order  to  provide 
flexibility.  The  ears  are  for  the  most  part  soldered,  but 
a  mechanical  clip  will  in  future  be  used  instead.  The 
trolley  wire  is  No.  o  hard  drawn  wire  The  posts  are 
cedar  8  inches  diameter  at  top. 

POWER    PLANT. 

This  consists  of  an  installation  of  steam  engines  driv- 
ing two  generators,  one  of  200  k.  w.  and  one  of  100 
k.  w.  capacity,  made  by  the  Royal  Electric  Company,  of 
Montreal.  The  power  station,  however,  is  but  a  temp- 
orary installation,  and  a  description  of  the  permanent 
power  station  will  appear  in  a  future  number.  The  con- 
struction of  the  new  plant  will  soon  be  commenced. 

ROLLING    STOCK. 

This  consists  of  t\\  enty  motor  cars,  ten  of  which  are 
closed  cars,  six  are  nine-bench  open  cars,  and  four  are 
thirteen-bench  double  truck  motor  cars,  38  feet  over  all. 
In  addition  to  these  above  there  are  four  open  trailer 
cars.  The  motors  are  for  the  most  part  of  the  "  Royal 
30"  type,  made  b}-  the  Royal  Electric  Co.,  of  Montreal, 
and  the  severe  tests  that  these  motors  were  put  through 
during  the  extraordinary  severe  winter  of  February  and 
March  of  this  year,  as  well  as  on  previous  occasions, 
justify  very  high  praise  for  the  Royal  Electric  Company. 
The  motors  are  mechanicalh'  excellent,  and  electrically 
they  are  highly  efficient.  For  heavy  or  light  work  these 
motors  are  very  satisfactory.  The  small  truck  which 
has  given  the  greatest  satisfaction  is  that  made  by  the 
Canada  Switch  and  Spring  Co.  The  double  trucks  are 
all  of  Brill  No.  23  pattern. 

TELEPHONES    AND    SIGNALS. 

The  lines  are  equipped  with  telephones,  and  connect- 
ing wires  are  led  down  the  posts  at  close  intervals,  the 
telephone  instrument  being  portable  and  merely  hooked 
to  the  contacts  on  the  posts,  so  that  connection  may  be 
had  with  head  office  from  any  point  of  the  line.  Each 
regular  car  carries  a  telephone. 

On  single  track  lines  the  Skeen  signal  system  is  being 
installed,  and  will  be  used  no  doubt  on  other  single 
track  lines  to  be  built,  as  it  enables  a  maximum  number 
of  cars  being  operated  on  a  single  track. 

The  officers  of  the  company  are  : — Hon.  Louis  Beau- 
bien,  President  ;  Hon.  J.  R.  Thibaudeau,  \'ice-Presid- 
ent  ;    Henry  Holgate,  manager  and  engineer. 

Mr.  Holgate  was  from  1878  to  1888  connected  with 
the  Northern  and  Northwestern  Railways,  and  upon 
those  railways  uniting  with  the  Grand  Trunk  Railway 
in  1888,  he  continued  in  his  former  capacity  as  chief 
engineer  of  the  division  until  1893,  assuming  his  present 
position  in  June,   1895. 

A  more  complete  description  of  the  Park  and  Island 
system  will  be  given  in  a  future  number,  when  the  new 
work  becomes  sufficiently  advanced. 


IMPROVED  AUTOMATIC  CAR  COUPLER. 

Railways  to-day  demand  an  automatic  coupler  that 
is  strong,  cheap,  reliable,  decisive  in  its  action,  self-ad- 
justable and  interchangeable  with  the  present  rolling 
stock  of  the  world.  Ai  an  exhibition  held  in  the  Park 
.\ venue  Hotel,  in  the  city  of  New  York,  attended  by  the 
railway  managers  of  the  amalgamated  roads  of  the 
United  States,  the  invention  of  Otto  Flohr,  of  which  we 
give  an  illustration,  was  unanimously  voted  as  being 
the  only  invention  of  its  kind  worthy  of  consideration 
from  all  points  ethical  and  economic.  The  chief  advan- 
tage of  this  device  in  the  eyes  of  practical  railway  men 
are  that  the  couplers  are  interchangeable  with  any  of 
the  vertical  plane  couplers  now  in  use  ;  absolutely  auto- 
matic ;  simple  in  construction  ;  undoubtedly  cheap  ; 
certain  in  action  ;  durable  ;    can  be  handled  with  ease 


Improved  Aitomatic  Car  Coipler. 

and  without  hanger,  and  will  lock  on  a  curve  as  readily 
as  on  a  straight  line. 

The  coupling  obviates  the  necessity  of  any  one  going 
between  the  cars  and  the  parts  are  so  ingeniously  con- 
structed that  the  resistance  in  uncoupling  is  reduced  to 
a  minimum.  The  locking  arm  rises  automatically  by 
being  pressed  by  the  locking  arm,  which  has  a  slight 
taper  at  the  end,  which  engages  with  an  incline  face 
upon  the  pin,  forcing  the  pin  up  during  the  concussion 
until  the  arm  swings  by  and  clears  it. 

The  knuckle  swings  open  the  moment  the  pin  is  re- 
leased, as  the  result  of  its  own  gravity -it  resting  on 
the  highest  point  of  resistance  on  a  spiral-way,  when 
closed  from  which  it  naturally  descends  from  its  own 
weight.  The  outer  edge  of  the  knuckle  has  a  stop  that 
prevents  the  possibility  of  the  locking  arm  swinging  out 
too  far  to  be  ol  service. 

It  is  a  coupler  that  is  wonderfully  clever  in  its  mech- 
anism and  is  entirely  different  to  any  now  in  use. 
Patents  have  been  granted  in  Canada,  United  States, 
England,  France,  Belgium  and  Russia.  The  Dominion 
Government  passed  a  bill  last  session  that  if  enforced 
will  cause  all  railways  in  Canada  to  adopt  within  two 
vears  some  such  automatic  coupler. 


Col.  John  Stacey  has  purchased  the  franchise  of  the  St.  Thomas 
Street  Railway  Co.  from  Messrs.  Cameron  &  Hunt,  of  London. 
It  is  proposed  to  electrify  the  system. 


The  WinnipofT  Electric  Street  Railway  Company  have  in  con- 
nection with  their  road  two  parks  situated  about  four  miles  from 
the  centre  of  the  city.  In  River  park  they  have  a  half-mile  race 
track,  larjfe  grand  stand,  bicycle  track,  lield  for  lacrosse  and  such 
sports,  roller  skating  rink,  etc.  Elm  park  is  situated  just  across 
the  river  from  River  park,  and  is  reached  by  a  pontoon  bridge. 
It  also  contains  the  necessary  requirements  for  a  pleasure  resort, 
and  being  thickly  studded  with  trees,  is  used  largely  by  pic-nic 
parties-  The  traffic  to  these  parks  in  the  summer  is  very  large, 
and  they  are  considered  excellent  investments. 
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PIONEER  ELECTRIC  RAILWAY  WORK  IN 
CANADA. 

To  the  Editor  of  the  Electrical  Ni^»^. 

Sir,  —  I  observe  in  your  Marcli  issue  a  letter  from  Mr. 
James  W.  Kaston,  in  which  he  claims  that  the  first 
successful  attempt  in  Canada  to  propel  cars  by  elec- 
tricity was  made  in  1883  on  the  Industrial  Exhibition 
grounds  at  Toronto,  the  motor  and  power  equipment 
consistino;  of  three  old  Ball  machines  designed  for  arc 
lighting.  Inasmuch  as  Mr.  Easton  admits  that  the 
eti'orts  of  a  couple  of  men  were  required  to  push  the 
empty  car  up  the  grade,  and  that  no  passengers  could 
be  carried,  I  think  it  is  tolerably  clear  that  so  far  as 
practical  results  are  concerned,  the  experiments  referred 
to  cannot  be  considered  to  have  been  successful.  I  am 
informed  b\-  persons  who  witnessed  the  experiments 
that  the  on\\  way  the  cars  would  run  was  down  hill. 
\'ery  truly  yours, 

Old  Timer. 


Directors  of  the  Sherbrooke,  Que,  Street  Railway  Company 
have  been  elected  as  follows  :  Walter  Blue,  \Vm.  Morris,  J.  W. 
Burke,  J.  E.  Flood  and  F.  J.  Griffith.  Mr.  Burke  has  been 
elected  president,  and  Mr.  Griffith,  secretary. 


^ESTON 


STANDARD,  PORTABLE, 
DIRECT-READING . . . 

Voltmeters,  Millivoltmeters, 
Voltammeters,  Ammeters, 
Milliameters,  Ohmmeters, 
Ground  Detectors  and  Circuit 

Testers, 
Portable  Galvanometers. 


Our   Portable    Instriunents  are 
recotfnized  asTHE  STANDARD 
the    world  over.     Our  STATION  VOLTMETERS  and  AMME- 
TERS are  unsurpassed  in  point  of  extreme  accuracy  and  lowest 
consuinption  of  energ-y. 

WESTON  ELECTRICAL  INSTRUMENT  CO. 

114-120  William  St.,  NEWARK,  N.J.,  U.S.A. 


The  Ralhbun  Company,  of  Deseronto,  are  now  building  an 
.'Icctric  self-loadin>f  .street  car  for  A.  Jackson  Reynolds  &  Co.,  of 
Montreal,  which,  i(  is  claimed,  will  revolutionize  street  cleaningf  in 
all  towns  and  cities.  One  car,  it  is  said,  will  clean  25  miles  per  day 
and  take  the  sweepings  out  of  the  municipality  at  :i  saving  of  60 
per  cent. 


The  Bell  Telephone  Co'y 


OF  CANADA,  LTD. 


TELEPHONIC  oTh'er  ELECTRICAL  APPARATUS 


LINE  MATERIAL  AND  SUPPLIES. 

Will  furnish  tenders  for  supplying  Warehouses.  Public  Buildings,  Hotels 
and  Dwellings  with 

PRIVATE  AND  LOCAL  TELEPHONE  SYSTEMS. 
BURGLAR  ALARMS,  HOTEL,  ELEVATOR  AND 
OTHER  ANNUNCIATORS,  HOTEL  ROOM  AND 
FIRE   CALL    BELLS,    ELECTRIC    BELLS,    PUSH 

BUTTONS,  ETC 

Will  also  furnish  tenders  to  Cities,  Towns  and  Villages  for  Fire  Alarm 
AMD  Police  Patrol  Systems. 

Caialo^^tes  ivill  be  furnished  on  application.     ■ 


Sales  Department  : 

MONTREAL: 

Bell    Telephone    Building, 

367  Aqueduct  Street. 

TORONTO : 

Bell     Telephone     Building, 

37  Temperance  Street. 

HAMILTON: 

Bell     Telephone     Building. 

Hughson  Street. 

OTTAWA  ; 

Bell     Telephone    Building, 

Queen  .Street. 

QUEBEC: 

Bell   Telephone   Building, 

St.    John  and    Palace  Streets, 

WINNIPEG: 
F'orrest  Block,  Main  Street. 


—   OFFICE.  SCHOOL.         _      _  „^^      , 
BA)(K.OFFlcr tHURCH8,LCDGEFURNITURE_^r=s:;So&iL 

COURTHOUSE  t  ,t^    ^j:-^      ,-^    t  c r^.o  cnp  Cf^'  r:i>^^^ 

muc  STORE  nniMcs  -~lPW^it=»%V£^^2i22--^--rrS^ 


ENGINEERS 


ARE  BLIND  TO   THEIR  OWN     INTERESTS    if  they 

have  uncovered  Boilers  or  Steam  Pipes,  as  by  having 
them  covered  with  our  Sectional  Covering  it  is  not 
only  a  great  saving  to  your  employers  as  regards  tuel 
but  it  gives  you  much  less  firing  to  do  and  enables  you 
to  get  up  steam  in  one-half  the  time  on  the  coldest  day. 


EUREKA  MINERAL  WOOL  &  ASBESTOS  CO. 


Dealers  in  Pipe  and  Boiler  Covenngs, 
Asbestos  Goods,  Engine  Packings,  etc. 


124  B.w  St.,   TORONTO 


TO 


Central  Station  Men 

Read  Extract  from  letter  from  another 
Central  Station  Man  who  saved  money 
by  consulting  me  ^  ^  ^  ^ 

Dear  Sir  :  I  am  ^lad  I  had  you  to  inspect  my  electric  plant.  I  had  thoug^ht  the 
expen.se  of  such  an  inspection  by  an  independent  man  would  be  money  wasted, 
^'ou  have  convinced  me  1  can  save  far  more  than  your  fees  cost  me,  and  in  directions 
an  ine.xperienced  man  would  never  think  of.  I  think  no  person  should  do  business 
with  electric  companies  without  securing  the  advice  of  an  independent  engineer,  as  he 
can  save  far  more  than  he  costs,  and  get  better  work  done. 

^'ours  truly,  Electric  Co. 

The  original  of  the  above  may  be  seen  at  office 

GEO.  U/MITE  FRASER 

.MEM.    .\M.    INST.    EI.EC.    ENG. 

18  Imperial  Loan  Building,  TORONTO  Consulting  Electrical  Engineer 
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THE  ELECTRIC  LIGHT  INSPECTION  ACT. 

Reference  was  miide  in  the  May  number  of  the 
Electrical  News  to  complaints  regarding  the  operation 
of  the  Government  Electric  Light  Inspection  .\ct.  Pur- 
suant to  the  promise  then  given,  further  inquiry  has 
been  made,  the  result  of  which  shows  the  system  of 
government  inspection  to  be  extremely  unpopular  with 
the  electric  lighting  companies  throughout  Canada.  The 
large  number  of  such  companies  who  have  written  us 
their  opinions  on  the  subject  take  the  ground  that  a 
system  of  compulsory  inspection  by  the  government  is 
unnecessary,  and  that  no  equivalent  is  given    either  the 


Has  the  inspecti( 
buyer? 

Are  the  consumers  more  satisfied  with  their  bills  no' 
date  when  the  inspection  system  went  into  operation  ? 

What  is  your  experience  of  the  performance  of  dirett  current    mechanical  meters 
with  commutators,  after  being  sealed  up  by  the  government  seal  ?     Do  you  find  them 

What  is  your  general  opii.ion  as  to  the  advLsability  of  governr 
tween  buyer  and  seller?  Would  you  consider  the  competiti( 
methods  of  lighting  a  sufficient  safeguard  of  the  interests  of  th 
places  where  there  is  no  gas,  where  the  ideas  of  the  community  are  about  the  size  of  a 
coal  oil  lamp,  and  where  electiicity  has  of  necessity  to  be  sold  cheaply  enough  to  l>e 
an  inducement  for  its  adoption  ? 

Remarks : 


1  been  productive  of  any  better  understanding  between  seller  and 
'  than  they  were  prior  to  the 


terference  be- 
veen   different 


C.  H.  MORTIMER.  Publisher. 

The  large  number  of  replies  recei\ed  to  the  above  in- 
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Emmnk  AM)  DVNAMO  RoOM,    INCANDESCENT  STATION,  TORONTO  ELECTRIC  LlGHT  Co. 

companies  or  their  customers  for  the  yearly  fee  which  quiries,  and  the  very  decided  language  employed  in  ex- 
the  former  are  compelled  to  pay  the  government.  Com-  pressing  disapproval  of  the  inspection  svstem,  are,  as 
panics  doing  a  limited  business  in  competition  with  coal  already  stated,  evidence  of  the  widespread  feeling  of  in- 
oil  in  small  towns  and  villages  are  especially  bitter  in  dignation  which  prevails  as  a  result  of  the  injustice  to 
their  complaint  of  the  uselessness  and  injustice  of  the  which  the  lighting  companies  feel  thev  are  being  sub- 
system, jected.  In  order  that  the  Inspection  Department  may 
With  the  object  of  eliciting  an  expression  of  views  see  exactly  the  condition  of  affairs,  we  print  verbatim 
upon  the  subject,  a  copy  of  the  following  circular  was  the  following  opinions  : — 
recently    mailed    to  the  electric  companies   throughout 


the  Dominion  : 

OFFICK  OF 

CANADIAN  ELECTRICAL  NEWS 

AND  Confederation  Life  Building, 

Steam  Enginieering  Journal.  Toronto,  May  ist,  1896. 

Dl£AR  Sirs  :— Having  lately  heard  some  dissatisfaction  expressed  with  the  system 
of  electric  light  inspection  put  in  operation  last  year  by  the  Dominion  (lOvernment,  I 
would  feel  obliged  if  you  would  kindly  favor  me  with  your  opinion,  on  the  line  of  the 
undermentioned  intguiries,  as  to  the  extent  to  which  you  consider  the  o|>eralion  of  the 
system  advantageous  and  satisfactory. 

In  ca.se  it  is  found  to  be  defective  and  burdensome  on  the  companies,  the  Klkctricai. 
News  will  endeavor  to  have  it  improved  or  abolished. 


what  is  your  opinion  of  the  pre.sent  system  of  government   inspection   of  eleclti 

light  ?    (a)  Is  it  an  advantage  t    the  seller? 

(b)  Is  it  an  advantage  to  the  consumer  ? 

Is  the  annual  inspection  fee  in  your  opinion  a  fair  one? 


"  Our  opinion  is  there  is  no  necessity  for  such  interference." 

St.  Marys,  Onl.,  E.  L.  Co. 

"  The  Government  have  no  right  to  interfere,  as  there  is  not  the 
slightest  call  for  such.  Goveniment  inspectors  are  not  educated 
for  their  position.  Should  any  company  be  in  opposition  to  the 
g-oveniment,  the  officials  could  injure  their  business.  Have  al- 
ready expressed  our  views  very  strongly  to  ministers  of  the 
crown  in  opposition  to  the  system  of  ins|H-clion.  N'olhing  less 
than  an  imposition." — Kemplville,  Ont.,  E.  U.  Co. 

"(a)  Yes,  ifwe  could  induce  our  customers  (o  adopt  it.  (b)  No, 
not  when  compared  with  a  flat  rate.  Its  an  unfair  lax  for  which 
no  benefit  is  given.  There  is  no  gas  here,  but  we  find  we  have  to 
compete  against  the  cost  of  coal  oil,  and  this  necessarily  keeps 
the  price  down  or  we  could  not  get  ihe  business.  This  appears 
to  us  to  be  sufficient  security  to  Ihe  consumer.      When  the  price  is 


ge 
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not  satisfactory  lliov  cannot  ho  compelled  to  use  electric  light.  "— 
Citizens  Telephone  &  Electric  Co.,  Rat  Portage. 

"  The  bigg-est  fraud  on  earth — an  advantage  to  no  one.  Never 
saw  the  inspector  :  has  never  been  here.  We  do  not  use  meters 
at  all.  Rent  by  the  year,  and  consumers  use  as  much  current  as 
they  want.  Do  not  approve  of  government  interference  at  all. 
Believe  this  law  was  made  more  for  the  purpose  of  furnishing 
some  hungry  politician  with  an  easy  and  lucrative  position  than 
for  any  benefit  it  might  confer  on  either  buyer  or  seller.  It  is  the 
biggest  farce  we  know  of." — Cayuga,  Ont.,  Lt.  &  Power  Co. 

"We  consider  this  inspection  fee  one  of  the  most  unfair  things 
that  was  ever  adopted.  If  we  took  money  from  any  person  with- 
out giving  him  an  equivalent  better  than  what  we  get  for  this  in- 
spection fee,  we  would  feel  that  we  had  stolen  the  money.  The 
inspector  came  and  said,  '  I  want  $25.00  ;  I  don't  know  anything 
about  the  electric  plants,  but  I  must  have  the  money.'  So  he  got 
it,  and  that  is  the  last  we  have  seen  of  the  thing  and  is  likely  to 
be  until  they  want  n\ore.  It  does  not  do  any  good  in  small 
places  at  least  ;  it  is  too  bad.      Kindly  do  what  you  can  to  have  it 

abolished  altogether.  " —  

"  We  have  been  ex- 
pecting inspection  of 
meters  for  the  past  year, 
but  have  not  got  it  yet  ; 
cannot  say  whether  same 
will  be  satisfactory.  The 
fee  is  not  a  fair  one — it 
is  altogether  too  high. 
The  competition  in  tlu- 
lighting  business  is  in 
most  places  very  keen, 
and  there  is  no  danger 
of  the  public  being  over- 
charged for  light.  A 
meter  of  any  kind  is  by 
the  consumer  generally 
considered  an  unreliable 
machine,  and  as  one  of 
those  having  to  do  busi- 
ness by  meters,  we  think 
the  inspection  by  govern- 
ment a  good  thing  to  fall 
back  upon,  and  will  to 
some  extent  satisfy  the 
consumers."  —  People's 
Electric  Co.,  Windsor, 
Ont." 

"(a)  (No,  we  run  all 
flat  rates.)  We  get  no 
value.  Have  never  seen 
or  heard  from  inspectors 
except  to  collect  fee. 
Where  current  is  sold  by 
meters,  and  meters  are 
inspected  and  value 
given  by  inspectors  for 
work  done,  there  is  some 
excuse  for  collecting  an 

annual  fee,  but  it  is  certainly  a  hardship  to  be  compelled  to  pay 
a  fee  to  a  department  which  is  of  no  earthly  use  in  any  manner  or 
form.  This  applies  to  all  stations  selling  current  on  flat  rate 
basis." — Gananoque  E.  L.  &  Water  Supply  Co. 

"  I  do  not  think  the  government  should  interfere.  It  seems  to 
me  to  be  only  a  scheme  to  raise  revenue,  as  we  have  paid  $25.00 
for  a  registration  fee  and  so  far  have  had  no  inspection,  nor  do 
we  know  who  the  inspector  is  for  this  district.  It  also  seems,  in 
the  case  of  municipalities,  a  farce  for  the  Provincial  government 
to  give  power  to  establish  lighting  systems,  and  then  for  the  Do- 
minion government  to  say  we  will  charge  them  a  certain  sum  for 
availing  themselves  of  the  legislation  enacted  by  the  provincial 
authorities." — J.  N.  Christie,  Town  Clerk,  Mitchell,  Ont. 

"  We  paid  our  license  of  $25.00  and  have  had  no  inspection  up 
to  the  present  time.  The  only  thing  we  know  about  it  is,  we  are 
$25.00  out." — Stratford  Gas  &  Electric  Co. 

"  There  should  be  no  interference.  If  any  one  wants  govern- 
ment or  any  other  inspection  let  him  get  it  and  pay  for  it.  Why 
should  the  government  compel  me  to  pay  a  registration  fee  for 
selling  electricity  for  lighting  purposes  and  allow  others  to  sell 
coal  oil  and  other  iUuminants  without  paying  a  fee  ?     The  govern- 


1  return  for  the  regi; 
given    is    siTnplv 


Iraliiin    tV-e,  and  money 
obbery.  '  — -A.    Groves, 


Switchboard,  Incandescent' Station,  Toronto  Electric  Light  Cci. 


ment  gives  no  value 
t.iken  without  valii 
Fergus,  Ont. 

"We  have  paid  $25.00  and  not  received  a  single  cents'  result. 
It  is  simply  robbery  of  small  plants  of  villages  or  towns.  We  do 
not  sell  by  meter,  and  there  is  really  nothing  for  a  government 
inspector  to  do.  There  is  further  no  advantage  to  buyer  that  we 
can  see,  because  if  they  cannot  afford  electric  light  they  need  not 
take  it." — W.  Moore  &  Sons,  Meaford,  Ont. 

"  Do  not  think  it  necessary  in  small  places,  even  where  there  is 
no  competition  but  oil,  as  prices  are  so  low  there  is  not  a  living 
profit  to  be  made.  The  yearly  government  fees  are  altogether 
too  high  for  small  plants." — Stanstead,  Que.,  E.  L.  Co. 

"  We  only  run  the  arc  system  of  lighting  and  therefore  consider 
inspection  a  perfect  farce.  You  can  only  get  so  many  amperes 
out  of  a  certain  wound  machine,  which  during  inspection,  can  be 
run  to  full  amperage  but  with  a  self  adjusting  lamp  running  and 
producing  a  clear  light  on  any  current  from  4  to  12  amperes,  it 
can  easily  be  seen    that  government  inspection    wont  amount  to 

anything  or  be  any  .safe- 
guard. Competition  will 
do  it,  and  nothing  else. 
The  fact  is  the  move  is 
calculated  to  close  out 
small  plants,  and  set 
back  our  villages  into 
the  old  Egyptian  dark- 
ness. '  —  Owen  Sound 
Electric  Illuminating  & 
Mfg  Co. 

"(a)  \o,  it  only  takes 
mono)-  from  him  and 
gives  nothing  in  return, 
(b)  Not  that  we  have 
been  able  to  find  out. 
We  think  it  a  humbug  ; 
Ihe  parly  that  inspected 
our  plant  did  not  know 
an  alternator  from  an 
engine,  but  sat  in  our 
office  and  wrote  just 
what  we  told  him  about 
our  plant,  and  charged 
us  $10  for  it." — Thames- 
ville  E.  L.  Co. 

"(a)  Only  in  case  of 
controversy.  (b)  Yes. 
Do  not  know  what  in- 
spection fee  is  for.  Have 
not  been  operating  long 
enough  to  saj-  whether 
inspection  is  productive 
of  better  imderstanding 
between  seller  and  buy- 
er."—  Peterborough  E. 
L.  Co. 

"(.t)  It  isofno  adv;in- 
^  ^=»  tage  to  the  seller  or 
buyer  in  our  case  as  we  use  no  meters.  The  government 
taxes  us  $25.00  annually,  which  we  consider  most  unfair  as 
we  get  no  return  therefor  whatever.  The  buyers  are  perfectly 
satisfied  and  many  of  them  do  not  know  that  such  a  thing 
exists.  We  consider  that  in  towns  of  this  size  where  the 
light  has  of  necessity  to  be  sold  cheap,  that  there  is  no 
reason  whatever  for  government  interference,  and  we  can 
see  no  valid  reason  why  we  should  be  compelled  to  pay  a  revenue 
tax  of  $25.00  annually,  when  we  get  no  return  whatever  for  the 
money  paid  out.  If  we  were  in  the  tobacco  or  liquor  trade, 
doing  a  business  which  some  people  might  consider  was  deroga- 
ory  to  the  welfare  of  the  country  and  upon  which  the  profits  were 
arge,  we  would  not  mind  the  tax.  We  cannot  understand  why 
the  manufacturers  of  electric  light  should  be  compelled  to  pay  a 
government  tax  to  the  revenue  department  any  more  than  the 
manufacturers  of  furniture  or  agricultural  implements.  If  the 
consumers  were  dissatisfied  with  the  light  given  or  with  their 
meters,  why  could  not  an  inspector  be  appointed  to  rectify  and 
measure  the  same,  and  be  paid  by  the  company  or  the  purchaser 
for  his  work  without  compelling  us  to  pay  out  $25  annually,  same 
as  an  hotel-keeper  or  a  man  wanting  a  fishing  license.     We  would 


June,    if 
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favor  the  removal  of  the  tax  which    we  considei'  unnecessary  and 
wrong." — Citizens'  Electric  Light  Co.,  Smiths  Falls,  Ont. 

"(a)  We  do  not  think  so.  (b)  We  do  not  think  ii  would  be. 
If  the  consumer  be  dissatisfied,  he  could  discontinue  .it  .Tuy  time. 
We  consider  the  government  has  no  more  right  to  interfere  in  this 
than  with  the  buyer  and  seller  of  any  other  commodity.  If  parties 
don't  want  the  light  they  need  not  buy  it.  We  think  the  inspector 
would  only  tend  to  make  or  cause  trouble.  For  instance,  if  the 
inspector  arrived  here  during   high  water,   we  could  at  such  lime 


Ontario  Parliament  Biildings,  Toronto. 

perhaps  not  give  the  buyers  i5  c.  p.  We  cannot  see  that  any 
good  would  come  to  anyone  except  the  inspector.  " — Robertson, 
Rowland  &  Co. 

"(a)  Xo.  (b)  Xo,  we  will  have  to  charge  higher  rates.  We 
do  not  use  meters.  The  fee  should  be  only  nominal  in  small 
towns  like  Bramplon.  Charge  should  be  larger  where  a  large 
quantity  is  sold.  Five  dollars  would  be  ,-imple  fee  for  our  town.  ' — 
J.  O.  Hutton,  Brampton,  Ont. 

"We  do  not  know  anything  about  the  working  of  the  inspection 
act  as  yet,  except  that  we  had  to"pay  the  fee, 
$25.00.  We  do  not  consider  that  in  a  town 
like  our  own  that  anything  of  the  kind  is  ne- 
cessary. We  are  obliged  to  make  the  rates 
low  and  keep  the  bills  small,  often  cutting 
the  amount  down  without  saying  anything 
about  it,  as  our  people  really  cannot  afford 
to  pay  but  a  limited  .imount  as  a  rule,  and  we 
govern  ourselves  accordingly.  From  our  ex- 
perience we  would  say  local  conditions  are 
quite  .sufficient  to  keep  business  right.  ' — 
Carleton  Place  E.  L.  Co. 

Our  only  competitor  here  is  coal  oil,  and  in 
order  to  induce  the  use  of  electricity  we  are 
obliged  to  make  the  price  very  low — $4  is  the 
highest  price  we  get  for  16  c.  p.  incandescent 
lamps  by  the  year.  We  cannot  see  any  ad- 
vantage to  the  buyer  from  government  inter- 
ference. We  presume  it  was  to  protect  him 
the  system  was  adopted.  In  our  case  es- 
pecially, where  no  inspection  was  made,  the 
buyers  could  not  have  been  benefitted,  and 
even  had  there  been  an  inspection  and  we  were 
founil  to  be  using  a  less  voltage  or  amper.igc 
than  we  .say  we  do,  we  would  then  simply 
s.ay,  '  That  is  our  price  for  whatever  voltage  or  amper.age  it  is. 
So  long  as  the  light  is  satisfactory  you  can  keep  it,  and  when  it  is 
not  we  will  take  it  out.  "  —John  Beaman,  Chesley,  Ont. 

"(a)  Cannot  see  that  it  is.  (b)  We  have  not  seen  the  advan- 
tage. Fees  too  arbitrary.  M;uiy  companies  not  paying  expenses. 
We  find  meters  after  being  sealed  run  slow  and  some  do  not  go 
at  all.  Do  not  consider  that  the  electric  lighting  industry  has 
arrived  at  a  point  where  it  requires  government  inspection." — 
Sherbrooke  Gas  &  Water  Co. 

"  So  far  as  we  are  concerned  we  have  seen  no  benefici.il  effects 


from  the  act.  We  were  simply  taxed  $JO  for  our  plants  and  ihat 
is  all  we  ever  heard  about  it.  Therefore  we  consider  this  inspec- 
tion fee  as  only  a  piece  of  imposition." — Lakefield  E.  L.  Co. 

"  (a)  Yes,  it  saves  us  a  great  amount  of  trouble  with  our  cus- 
tomers, (b)  Yes,  because  he  can  find  out  whether  his  meter  is 
correct.  The  fee  is  not  a  fair  one.  Five  dollars  is  enough.  De- 
cidedly the  inspection  has  been  productive  of  a  better  understand- 
ing between  seller  and  buyer — it  has  settled  all  disputes,  and  we 
think  the  buyers  are  more  satisfied  with  their  bills.  .About  10  per 
cent,  of  meters  run  slow  ;  we  seldom  find  one 
running  fast.  We  are  decidedly  in  favor  of 
some  govcnnnent  supervision  over  all  lighting 
companies — gas  as  well  as  electric — but  we 
consider  the  present  scale  o(  fees  charged  for 
inspecting  electric  meters  is  loo  high,  and  in 
the  interest  of  the  consumer  as  well  as  ihe 
companies  should  be  reduced  at  least  50  pc 
cent." — The  London  Electric  Co. 

(a)  So  far  as  towns  and  villages  are  con- 
cerned, as  they  get  no  returns  from  it  what- 
ever, inasmuch  as  their  meters  are  never  in- 
spected, consequently  it  cannot  be  of  any 
benefit,  unless  it  might  be  where  a  dispute 
arises  between  the  bujer  and  seller,  when  the 
inspector  might  be  called  in  to  decide  the 
merits  of  the  case,  (b)  Xo.  Why  should  a 
small  village  like  Eganville,  for  example, 
where  there  are  two  electric  light  comp;inies, 
be  compelled  to  pay  $50  to  the  government  .is 
a  direct  tax  and  get  no  relurns  from  it, 
whereas  the  cilv  of  Ottawa,  with  one  large 
remunerative  plant  mily  pa\s  $25  into  the 
public  treasury  ,-ind  yet  h.ive  the  advanl.ige 
of  h.'iving  their  meters  inspected  regulai'lv. 
There  is  no  better  understanding  between 
buyer  and  seller  because  there  is  really  no 
inspection,  and  the  consumers  do  not  so  much  as  know  that  there 
is  an  inspector.  We  never  had  a  meter  sealed — the  only  sealing 
we  ever  had  was  Ihe  sealing  of  our  $25.  My  opinion  is  that  a 
competent  inspector  should  be  appointed  10  whom  all  matters  in 
dispute  between  Ihe  sellers  and  consumers  should  be  referred, 
but  other  than  that  I  see  very  little  use  for  one."— .X.  .A.  Wright, 
Renfrew,  Ont. 

"(.h)   It    is    not.      (b)   Xo.      Xo    better    understanding    between 
seller  and  buver  than  before.      Meters  do    not  work  saiisfactorilv 


i''suv\Mii.  Hall,    1\'Ki>nu>. 

without  periodical  inspection.  Competition  of  other  methoils  of 
lighting  is  ample  tosafegu.iid  the  interests  of  the  consumei-.  Ciov- 
ernrnenl  interference  is  burdensome  and  unwarr.inled.  -  Hamillon 
1;.  L.  &  Power  Co. 

"We  have  no  ins|H"clion  at  Jolielle.  We  sell  our  lamps  so 
much  a  year,  and  the  consumer  must  be  s.itisfied  with  ihe  light  ihe 
corporation  furnish." — A.  I..  Marsol.iis,  Secretary. 

"  (a)  It  is  no  advant.ige  to  the  seller.  The  customer  compares 
his  bill  with  Ihe  size  of  his  gas  bill  and  cares  nothing  whether  his 
meter  is    inspected  or  not.     (b)  No,  because  Ihe  com|)anies  .ire 
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not  a  charitable  institution,  and  the  tax  must  eventually  be  paid  by 
the  consumer.  The  fee  is  not  a  fair  one.  There  is  no  better 
understandings  between  seller  and  buyer.  The  customer  says  he 
does  not  care  a  hang  for  the  meter  being  inspected  ;  he  says, 
"  Give  me  cheap  light  or  I  will  go  back  to  gas."  He  is  no  better 
satisfied  with  his  bills  than  before.  Sometimes  the  meters  go  and 
sometimes  they  don't.  This  country  is  too  much  governed  and  so 
are  the  cities.  There  is  altogether  too  much  interference  with 
the  liberty  of  the  subject  and  most  of  it  is  done  in  the  interests  Of 
blood  sucking  parasites  of  the  government, 
both  slate  and  municipal,  and  not  to  the  ad- 
vantage of  the  already  overburdened  tax- 
payer."— Toronto  Electric  Light  Co. 

"(a)  No.  (b)  No.  The  fee  is  not  a  fair 
one.  No  better  understanding  between  buyer 
and  seller.  In  this  small  community,  where 
electric  light  must  be  nearly  as  cheap  as  a 
coal  oil  lamp,  it  is  difficult  to  get  a  fair  price 
to  make  a  plant  pay  expenses."  —  Strathroy 
E.  L.  Co. 

"(a)  No.  (b)  No.  Inspection  fee  not  a  fair 
one.  No  better  understanding  between  seller 
and  buyer.  We  have  no  meters  in  use.  The 
government  should  not  interfere.  I  con- 
sider the  Inspection  Act  of  no  use  to  any  per- 
son, and  it  should  to  my  mind  be  abolished  at 
once.— J.  B.  Kelly,  Blyth,  Ont. 

"(a)  No,  as  his  lights  will  cost  more, 
therefore  he  will  not  be  as  well  able  to  in- 
crease his  business,  (b)  No,  because  he  will 
have  to  pay  more  for  his  lights.  Fee  too  high 
jn  my  case,  as  no  inspection  has  been  made. 
I  do  not  think  there  is  much  use  for  a  govern- 
ment inspector — it  is  only  creating  a  govern- 
ment  office  which  takes  a  lot  of  money  from 

owners  of  electric  light  plants  without  any  value  being  given  in 
return.  I  think  with  gas  and  coal  oil  at  present  prices,  the 
interests  of  the  consumer  are  perfectly  safe." — D.  Mclntyre, 
Paisley,  Ont. 

"(a)  No,  it  is  a  disadvantage  to  the  amount  of  the  tax  collect- 
ed, (b)  No,  as  we  have  to  charge  more  to  make  up  for  the  tax. 
It  is  a  useless  expense.  We  do  not  use  meters.  We  have  to  sell 
very  low  to  compete  with, coal   oil.      With   the  various  illuminanis 


been  inspected  in  any  way.  We  have  no  agreements  with  private 
firms,  but  put  in  lamps  by  the  month  and  get  a  settlement  each 
month.  The  lamps  must  all  give  the  best  of  satisfaction  before 
we  can  hold  the  job.  Any  one  that  isn't  blind  can  tell  whether  a 
lamp  is  giving  enough  light  by  simply  looking  at  it.  In  my  case 
it  has  not  made  one  iota  of  difference,  and  if  you  can  find  one 
single  user  of  mine  asking  for  inspection,  I  will  give  you  the 
amount  of  the  fee.  As  there  w.as  no  value  given  I  believe  I  could 
resist  paynient  in  court." — J.  Warner  Freure,  Port  Rowan,  Ont 


Scene  in  Reservoir  Park,  Toronto. 

for  shop  lighting,  no  man  is  compelled  to  use  electric  light,  there- 
fore the  seller  must  make  electric  lighting  an  object  to  the  buyer, 
both  in  cheapness  and  efficiency  of  light.  " — Hamilton  &  Proutt, 
Forest,  Ont. 

*'  In  my  case  it  was  simply  highway  robbery.  No  advantage 
to  either  seller  or  consumer.  Inspection  fee  not  a  fair  one.  Con- 
sumers no  better  satisfied.  No  experience  with  meters.  This  is 
a  case  of  slicking  a  nose  in  where  it  was  not  asked  for.  Last 
year  I  paid  a  fee  under  threat  of  a  heavy  fine.  At  the  same  time 
I  had  not  a  single  meter  in  public  use,  and  the  plant  has  never 


C)l  EENS  AVENLE,  TORONTO. 

"(a)  It  is  certainly  no  advantage  to  the  seller,  (b)  It  is  no 
good  to  the  consumer.  The  inspection  fee  is  not  a  fair  one.  The 
consumers  are  no  belter  satisfied  than  before.  We  find  the 
meters  slow,  and  if  anything  goes  wrong  with  meter  there  is  no 
way  of  correcting  it,  and  the  station  may  be  out  of  its  just  revenue 
for  a  long  time.  We  think  the  lighting  rates  in  Ontario  at  least 
ver)'  reasonable,  and  fully  50  per  cent,  lower  than  for  the  same 
service  on  the  American  side.  What  industry  have  we  to-day 
that  is  a  poorer  investment  than  electric 
lighting?  We  consider  the  lighting  rates 
low  enough  without  competition,  but  this 
same  competition  will  always  be  the  means 
of  keeping  ihe  price  low  enough." — Water, 
Light  &  Power  Co.,  Burks  Falls,  Ont. 

"  We  do  not  use  meters  on  our  lines  and 
therefore  do  not  figure  in  the  inspection 
question.  We  recognize  the  right  of  the 
consumer  to  be  protected  from  inferior 
light,  both  electric  and  g.is,  and  the  con- 
sequent duty  of  the  government  to  furnish 
such  protection.  Where  there  is  sufficient 
competition  we  believe  the  necessity  for 
such  interference  would  be  greatly  reduced 
— almost  to  thevanishingpoint." — Slormont 
Electric  Light  and  Power  Co. 

"  I  know  but  little  of  the  workings  of  the 
Act.  The  only  experience  we  have  had 
with  it  is  to  pay  the  annual  fee  or  tax. 
Our  meters  have  not  been  tested  by  the 
Ciovernment  Inspector,  though  we  got 
notice  that  he  was  to  have  been  up  this 
way  last  December." — J.  W.  Schell,  Elec- 
trician, A.  Walker  &  Sons,  Ltd.,  Walker- 
ville,  Ont. 

"Government  inspection  stops  all  dis 
pules  as  to  correctness  of  meters,  and  prevents  friction  between 
company  and  consumer.  No  inspector  has  yet  been  appointed  in 
this  district.  " — Manitoba  Electric  and  Gas  Light  Co.,  Winnipeg. 

"  Our  general  opinion  is  that  the  government  should  not  inter- 
fere at  all.  " — Stayner  E.  L.  Co. 

"We  think  the  act  is  all  right  in  cities  of  25,000  or  more  in- 
habitants. It  seems  a  hardship  and  a  useless  one  in  small  com- 
munities. Considering  that  g.is  inspectors  do  Ihe  work  without 
extra  pay,  and  that  meters  are  brought  to  them  and  taken  away 
and  current  furnished  to  them  free  of  charge,  the  fees  are  too 
high." — Ottawa  Electric  Co. 
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EXPERIMENTS  WITH  BOILER  COVERINGS. 

On  the  precediiiy  pag-e  will  bo  I'ouikI  a  reproduction 
of  a  diagram  of  experiments  witli  boiler  coverings  made 
by  the  Canadian  Pacific  Railway  Co.  to  test  the  values 
of  various  compounds  as  non-conductors  of  heat. 

The  order  in  which  the  experiments  were  made,  and 
the  materials  tested  were  as  follows  : — 

1st    Expt.     Tank  uncovered V.'  *  "V."  *, j 

2nd     "  "      wiih  air-s  ace  of  h  »"•  next  lank,  wood  lagging  %  in.  thick, and 

outer  coat  of  Russian  iron    _■  ■   H 

3rd      "  "      same  as  in  and   Expt.,  but  with  Asbestos  woven  cloth  K   in. 

thick,  inserted  in  the  Ji  in.  space,  and  placed  next  tank I 

4th  "  "  covered  with  Plastic  Asbestos  Compound,  and  outer  coal  Rus- 
sian iron  Comp.  i  ^  in.  thick • 

5th     "  "      C'rt'cred  with  Sectional  Magnesia  Blocks,  and  outer  coat  Russian 

ironComp   i)^  in.  thick G 

6th  "  "  covered  with  Patent  Mineral  Compsition,  and  outer  coat  Rus- 
sian iron  Comp.  1 5^  in.  thick C 

7th      "  "      covered  with  Plastic  Asbestos,  taken  off  C.  P.  R.  Boilers,  and 

outer  coat  Russian  iron  Comp.  1  Ji  in.  thick . .    B 

8th     "  "      with  air-space  of  i:ts  in.  next  tank,  air-light  iron  cat  1/16  in;  full 

thick  and  outer  coat  Russian  iron  Comp.  ■  H  thick E 

9lh      "  "      covered  with  Patent  \  ineral  Composition... Comp.  l5^  in.  thick     K 

loth    "  '*  "  "      Mica  Boiler  Covering *'      1^8         '*  J 

The  position  of  the  various  coverings  on  the  chart 
may  be  found  by  the  corresponding  letters. 

It  will  be  seen  that  water  at  212°  was  used,  the 
relative  value  of  the  coverings  as  non-conductors  being 
determined  by  the  number  of  degrees  of  heat  which 
escaped  through  the  different  substances  and  the  con- 
sequent cooling  of  the  water  in  a  given  time.  A  refer- 
ence to  the  chart  shows  that  ten  experiments  were 
made.  It  will  not  be  necessary,  however,  to  refer  to  all 
of  them,  as  the  results  of  some  were  so  unimportant,  as 
in  experiments  4,  6  and  9,  as  to  render  them  of  little 
interest  or  value.  It  is  only  necessary  to  say  that  the 
trials  were  made  under  as  nearly  similar  conditions  as 
possible,  as  will  be  seen  by  the  diagram  of  the  atmos- 
pheric temperatures  during  the  tests.  The  readings 
were  taken  from  thermometers  passed  through  the 
coverings  and  down  into  the  body  of  the  water. 

The  chart  shows  the  loss  of  heat  in  the  uncovered 
tank  up  to  the  5th  hour  only,  and  to  make  a  fair  com- 
parison the  others  should  be  taken  for  same  time.  The 
temperature  at  beginning  of  each  test  was  212°,  and  the 
following  table  shows  the  temperature  at  end  of  fifth 
hour,  the  loss  in  five  hours,  and  the  loss  in  the  fifth 
hour  :  — 

Loss  in     Temp,  at  end       Loss  in 
5  hours.       of  5th  hour.      5th  hour. 

Bare  tank 84°  128°  11° 

.Asbestos  compound 53°  159°  g° 

Sectional  magnesia  blocks....       33H'  '7^X°  7° 

Wood    lag'g'ing  and    air  space         "  "  *' 

Asbestos  and  wood 30°  182°  6° 

Mica 20  192°  5° 

The  mean  temperature   of  the  surrounding  atmosphere 
during  the  5th  hour  may  be  taken   as   having    been  78°. 

The  fairest  comparison  of  the  merits  of  the  coverings 
is  made  by  considering  the  loss  of  heat  in  one  hour  per 
degree  of  difference  of  temperature  between  the  tank  and 
its  surrounding  atmosphere. 

The  following  table  shows  this  worked  out  : — 


p5  !"5:  -  ijjtiu!: 

is  ?%J        ;r       .B^HS 

tj-S  iSrt-^  ?  i  '^  sj  '^ 

a  w.        <n  s  a       g         g  ac:  a. 

S  Q               J  J 

Barelank '33>il  55'A°        1 1°  -198 

Asbestos  comp l(>3/4°  85^°          9°  .105 

Sectional  Magnesia  blocks. .       181^°  '03^°         7°  .0674 

Wood  lagging  and  air  space       181^°  103^°         7"  .0674 

Asbestos  and  wood 185°  107°             6"  .056 

Mica 194/4'  '  i6>^°         5'  .0428 

The  following  table  shows  the  value  of  the  coverings 
as  compared  with  the  bare  tank. 

Amount  of  heat  which  escapes  from  the  bare  tank  was 

1.88  times  gre.iter  than  through  the  Asbestos  compound. 

2.92       "  "  "  "  "    .Sectional  Magnesia  blocks. 

2.92       "  "  "  "  "    Wood  lagging  and  air  space. 

3.^3       "  "  "  "  "    Asbestos  and  wood. 

4.62       "  "  "  "  "    Mica. 


Mica  shows  by  far  the  best  result  as  a  non-conductor 
of  heat,  and  saved 

245  per  cent  as  much  lie.il  .is  the  Asbestos  compound. 
157          "              "  "         "        Sectional  Magnesia  blocks. 

157         *'  "  "         "       Wood  lagging  and  air  space. 

130  *'  "  **         **        Asbestos  and  wood. 

It  will  be  seen  from  the  diagram  that  the  loss  by 
radiation  through  "  sectionhl  magnesia  blocks"  and 
"wood  and  air  space"  was  practically  the  same,  there 
being  less  than  )4°  Fht.  between  them  at  the  expira- 
tion of  the  test. 

It  will  be  seen  that  asbestos  cement,  which  is  in  very 
general  use,  particularly  on  marine  boilers,  showed  in- 
finitely the  worst  results.  There  seems  no  room  for 
doubt  that  this  is  largely  attributable  to  the  fact  that  it 
is  a  solid  composition,  and  lacks  one  of  the  most  vital 
requirements  of  successful  non-conductivity,  i.  e.,  "dif- 
fused air."  That  the  air  must  be  diffused  or  separated 
into  minute  cells  is  strikingly  illustrated  in  experiments 
2  and  3.  In  the  first,  wood  and  air  space  of  Jg  inch 
next  to  the  tank,  as  used  on  locomotive  boilers,  the  loss 
per  degree  of  difference  of  temperature  was  .0674°. 
When  the  same  air  space  was  filled  or  packed  with  as- 
bestos fibre  th^  loss  dropped  to  .056".  In  the  case  of 
mica,  the  air  theory  appears  to  have  been  carried  to  the 
furthest  possible  extent,  the  whole  covering  forming  a 
veritable  air  cushion,  each  leaf  or  film  of  mica  being 
separated  from  the  next  by  minute  corrugations,  the 
whole  mat  presenting  the  appearance  of  a  porous  flex- 
ible quilt.  The  value  of  this  ingenious  arrangement 
was  amply  proved  in  the  experiments  in  question,  when 
the  loss  per  degree  in  diff"erence  of  temperature  was 
only  .0428°.  That  this  is  one  of  the  most  important 
qualities  of  a  covering  has  long  been  recognized,  and  a 
large  number  of  patents  have  been  granted  for  devices 
intended  to  obtain  it.  But  in  nearly  every  instance  it 
has  been  at  the  expense  of  the  material.  The  great 
differences  in  the  value  of  the  coverings  tested  by  the 
C.P.  R.  is  due  largely  to  the  manner  in  which  the  valu- 
able properties  of  diff"used  air  as  a  non-conductor  have 
been  utilized. 

The  following  table  will  give  some  idea  of  what  the 
loss  of  power  has    been    found    to    be    from    uncovered 
steam-pipes  with  the  steam  at  75  lb.  gauge  pressure: — 
2  inch  pipe.  .     1  horse  power  loss  for  every  132  feel  long. 
4         "  I  "  "  "  75 

6         "  I  "  "  "  46 

8         "  I         "  "  "  40         " 

12         "  I         "  "  "  26         " 

About  go  per  cent,  of  this  waste  is  easily  prevented 
by  a  proper  covering  of  the  pipes.  When  it  is  consid- 
ered that  this  loss  occurs  at  the  comparatively  low  pres- 
sure of  75  lbs. ,  it  is  apparent  that  with  steam  at  130 
lbs.  and  140  lbs.  and  higher,  the  loss  becomes  very 
serious,  and  the  necessity  for  preventing  as  much  of  it 
as  possible  is  a  matter  of  urgent  importance. 

The  accompanying  diagram  very  clearly  demonstrates 
what  can  be  done  in  this  direction  by  the  use  of  various 
compositions,  as  it  clearly  shows  the  qualities  and  cap- 
abilities of  each.  It  is  possible  that  the  question  might 
arise  as  to  whether  the  great  differences  between  these 
substances  would  still  be  found  had  the  trials  of  the  C. 
P.  R.  Company  been  made  with  higher  temperature 
than  212'. 

It  appears,  however,  from  published  reports  of  trials 
made  some  months  ago  by  the  engineers  of  the  Boiler 
Inspection  and  Insurance  Company  of  Canada  that  these 
differences  did  exist  ;  that  company  subsequently  issued 
a  special  circular  on  the  whole  matter,  as  one  of  par- 
ticular interest  to  steam  users.  It  is  stated  further  that 
the  Grand  Trunk  Railway  Company  have  lately  con- 
cluded a  series  of  trials,  on  a  large  scale  and  under  high 
steam  pressure,  of  a  number  of  boiler  coverings,  includ- 
ing the  best  of  those  tested  by  the  C.P.  R.  and  the  Boiler 
Inspection  Company,  the  difference  between  them  being 
even  more  marked.  As  no  data,  however,  is  as  yet 
available  of  these  trials,  it  is  impossible  to  speak  of 
them  with  accuracy.  It  is  encouraging  to  notice  the 
increasing  attention  the  whole  subject  is  receiving,  in 
view  of  the  imperative  necessity  for  observing  the 
strictest  economy  in  power  and  coal  and  the  prevention 
of  all  unnecessary  waste. 
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THE  ELECTRIC  LIGHT  INSPECTION  ACT. 

To  the  Editor  of  the  Canadian  Electrical  News. 

Sir, — Referring-  to  your  article  in  the  May  publica- 
tion in  respect  of  complaints  as  to  the  administration  of 
the  Inspection  Act,  permit  me  to  offer  a  few  observa- 
tions in  reply  thereto. 

You  state  that  "there  seem  to  exist  doubts  in  the 
minds  of  some  regarding  the  necessity  for  such  a  sys- 
tem." I  can  very  well  believe  such  to  be  the  case.  I 
remember  distinctly  when  the  Weights  and  Meas- 
ures Act  was  first  put  into  operation  there  was  mani- 
fested very  decided  opposition  to  it  by  the  traders 
throughout  the  country,  who  could  see  no  necessity  for 
the  interference  by  Government  with  their  concerns. 
And  in  like  manner  the  gas  companies  saw  no  necessity 
for  the  law  when  extended  to  cover  the  sale  of  their 
product.  But  where  will  we  find  the  trader  of  any  res- 
pectability to-day,  or  the  gas  company  that  will  not  say 
that  the  legislation  in  question  has  been  wise  and  bene- 
ficial to  their  interests  ? 

We  have  on  exhibition  in  the  Department  here  some 
specimens  of  what  traders  in  early  days  considered 
proper  contrivances  as  weighing  machines.  Let  me 
give  you  one  illustration  out  of  a  large  number.  It  is 
intended  for  a  set  of  scales.  The  beam  consists  of 
an  old  whiffle-tree,  such  as  may  be  found  lying 
around  in  almost  any  farm  yard.  The  centre  or  back 
hook  was  used  for  the  suspension  and  the  pans  were 
hung  from  the  hooks  at  either  end.  The  pans  are 
made  of  two  pieces  of  one  inch  pine  board  about  one 
foot  square,  and  are  suspended  from  the  whiffle-tree  by 
pieces  of  rope  of  varying  sizes.  The  owner  of  this  con- 
trivance doubtless  considered  the  confiscation  of  it  by 
the  Department  as  a  most  unwarrantable  act — in  fact 
had  very  serious  doubts  as  to  the  necessity  for  the 
system. 

In  like  manner  with  the  gas.  The  law  required  that 
illuminating  gas  should  be  of  a  certain  standard  ot 
purity  and  that  a  Bunsen  burner  consuming  five  cubic 
feet  per  hour  should  produce  a  light  equal  to  16  standard 
candles,  and  that  the  ineasure  or  apparatus  through 
which  it  was  sold  should  be  accurate.  At  first  it  was 
found  most  difticult  to  get  the  companies  to  satisfy  the 
requirements  of  this  standard — about  12  c. p.  being  the 
best  they  could  then  produce.  Gradually,  however, 
they  did  satisfy  the  demand  and  now  find  no  difficulty 
in  giving  18  to  20  c.p.  to  the  five  cubic  feet.  It  is  not 
claimed,  of  course,  that  the  Inspection  .\ct  is  entitled  to 
all  the  credit  for  these  improved  conditions,  but  we  do 
contend  that  it  was  a  very  important  factor  in  bringing 
them  about. 

.•\s  with  the  question  of  gas  and  gas  meters,  so  it  is 
with  respect  to  electricity  and  electric  meters.  The 
ordinary  weights  and  measures  standards  could  not  be 
used  to  verify  the  apparatus  through  and  by  which  elec- 
tricitv  is  sold,  consequently  it  was  found  necessary  to 
legalize  a  system  of  standards  and  verification  suited  to 
the  new  conditions  that  existed  with  respect  to  this  com- 
modity. It  is,  as  has  often  been  explained  before, 
simply  an  extension  of  the  weights  and  measures  sys- 
tem to  cover  the  sale  of  electricity.  This  system  has 
been  in  operation  for  twenty-five  years,  and  the  Govern- 
ment and  Parliament  of  Canada  has  not  up  to  the 
present  time  received  a  single  petition  from  any  section 
of  the  people  of  the  country  asking  that  it  be  abolished. 

.As  to  the  methods  that  have  been  adopted  for  the  in- 
spection of  electric  meters  and  pressure,  this  is,  of 
course,  a  legitimate  subject  for  discussion  between  the 
electric  lighting  industry  and  the  Government.  It  was 
thought  at  the  outset  that  the  gas  inspection  service 
could  be  used  advantageously  in  carrying  out  this  new 
work.  The  Department  is  still  of  this  opinion.  The 
first  year's  work  has  been  mainly  that  of  organization. 


The  inspectors  have  been  confined  almost  exclusively  to 
the  verification  of  meters  at  headquarters,  thus  enabling 
them  to  become  acquainted  with  the  use  of  their  instru- 
ments and  the  handling  of  the  electric  current.  During 
the  ensuing  year  it  is  intended  that  each  inspector  shall 
visit  each  electric  lighting  station  at  least  twice,  and 
oftener  if  needed,  to  verify  meters,  compare  voltmeters 
and  test  the  pressure  under  full  load. 

In  respect  of  the  registration  fees,  about  which  a  good 
deal  of  complaint  has  been  heard,  the  writer  is  free  to 
admit  that  for  the  smaller  companies  it  is  somewhat 
high.  .Acting  under  this  impression  in  September  last 
the  Department  made  a  rebate  of  fifteen  dollars  to  all 
c-ompanies  having  installations  of  500  lamps  and  under. 
Since  that  time  the  Department  has  been  considering 
whether  in  future  this  reduction  can  be  extended  to  all 
companies  having  installations  of  5,000  lamps  and 
under.  This  would  include  all,  with  the  exception  of 
about  a  dozen  of  the  larger  companies. 

In  connection  with  the  testing  of  meters  it  is  claimed 
that  meters,  after  having  been  sealed  by  the  Government 
Inspector,  have  stopped  altogether,  "owing  to  the  for- 
mation of  a  substance  on  the  commutator."  Is  it  contend- 
ed that  this  formation  is  due  to  the  fact  that  the  meter 
has  been  sealed  by  the  inspector  and  not  by  the  com- 
pany ?  Is  it  claimed  that  the  seller  should  have  access 
to  the  meter  and  that  the  buyer  should  be  debarred 
from  such  access  ?  Clearly,  if  there  is  any  sealing  to 
be  done  at  all  it  is  the  inspector  who  tests  the  meter 
and  who  is  the  disinterested  party  who  should  do  it. 
There  are,  no  doubt,  isolated  cases  where  the  direct- 
current  mechanical  meter  has  "slowed  up"  under 
heavy  load,  but  to  contend  that  this  is  a  frequent  occur- 
rence, and  that  it  needs  cleaning  every  few  weeks,  is  a 
libel  on  the  meter.  If,  however,  there  are  difficulties  of 
this  kind  with  respect  to  this  particular  meter,  let  the 
manufacturers  submit  their  case  to  the  Department, 
and  I  venture  the  assurance  that  the  difficulty  will  be 
met  if  at  all  possible. 

\'our  May  article  also  charges  our  inspectors  with 
"posing  as  electrical  engineers."  This  matter  has 
been  carefully  investigated  and  no  foundation  whatever 
in  fact  can  be  found  for  the  charge.  The  inspector  at 
Hamilton,  it  is  true,  when  appealed  to  bv  a  personal 
friend  on  the  directorate  of  the  Hamilton  Electric  Light 
Co.  for  his  opinion  as  to  the  cause  of  the  enormous 
consumption  of  fuel  under  the  boilers  of  the  steam  plant 
there,  suggested  that  possibly  the  chimney  was  too 
small,  and  offered  the  mechanical  engineer  of  the  com- 
pany the  use  of  certain  works  or  authorities  upon  the 
subject.  Beyond  this  he  did  not  go.  If  this  can  be 
called  "posing  as  an  electrical  engineer"  1  fear  we 
shall  have  to  plead  guilty. 

Now  a  word  in  conclusion  as  to  the  opinions  which 
have  been  solicited  from  the  companies  in  replv  to  a 
number  of  leading  questions  submitted  to  them  ;  copies 
of  which  you  have  been  good  enough  to  send  me. 
Opinions  of  this  sort  can  always,  of  course,  be  very 
readily  obtained,  and  the  Department  might  meet 
them  three  to  one  -with  appeals  from  corporations 
and  individuals  all  over  the  Dominion,  asking  for  tests 
and  investigations  of  various  descriptions  in  connection 
with  electric  lighting.  The  statement  that  there  is  no 
dissatisfaction  -no  friction — between  the  contractor  and 
the  consumer,  is  one  notoriously  at  variance  with  the 
facts.  From  personal  observation  the  writer  is  perfectly 
well  aware  of  this  friction,  and  is  also  aware  that  not  a 
few  of  the  companies  have  experienced  much  satisfaction 
from  our  work. 

Whilst  testing  meters  in  a  small  town  some  time  ago 
we  offered  to  compare  the  station  voltmeter  with  the 
Departmental  standard,  and  on  doing  so  it  was  found 
that  the  pressure  had  been  maintained  four  volts  in 
excess  of  what  the  lamps  called  for.  The  company  had 
been  blaming  the  lamp  dealers  with  supplying  poor 
lamps,  but  the  trouble  was  found  to  be  in  the  inaccuracy 
of  the  voltmeter.  The  manager  was  well  pleased  with 
the  test  and  expressed  himself  as  being  quite  sure  the 
saving  in  lamps  would  pay  the  registration  fee  of  $io 
many  times  over. 

O.    HiGMAN, 


CAI^ADlAfJ     ELECTRICAL     flEWS 


June,  1896 


CANADIAN 


l^*iillil'l!l*'.'ti 


PIBLISHED   ON    THE    FIFTH   OF   EVERY   MONTH    BV 

CHAS.  H.  MORTIMER, 

Office  :  Confederation  Life  Building, 

Corner  Yonge  and  Richmond  Streets, 

TOKOITTO,  -  -  C.A.lSr.A.ID.A.. 

Telephone  2362. 

New  York  Life  Insurance  Building,  Montreal. 

Bell  Telephone  2209. 


ADYJEKTISEilENTS. 

Advertising  rates  sent  promptly  on  application.  Orders  for  advertising  should 
reach  the  office  of  publication  not  later  than  the  2sth  day  of  the  month  immediately 
preceding  date  of  issue.  Changes  in  advertisements  will  be  made  whenever  desired, 
without  cost  to  the  advertiser,  but  to  insure  proper  compliance  with  the  instructions 
of  the  advertiser,  requests  for  change  should  reach  the  office  as  early  as  the  2  nd  day 
of  the  month. 

SUBSCRIPTIONS. 

The  Electrical  News  will  be  mailed  to  subscribers  in  the  Dominion,  or  the 
Un  ted  States,  post  free,  for  $1.00  per  annum,  50  cents  for  si.\  months.  The  price  of 
subscription  should  be  remitted  by  currency,  registered  letter,  or  postal  order 
payable  to  C.  H.  Mortimer.  Please  do  not  send  cheques  on  local  banks  unless  5 
cents  is  added  for  cost  of  discount.  Money  sent  in  unregiste-ed  letters  will  be  at 
senders'  risk.  Subscriptions  from  foreign  countries  embraced  in  the  General  Postal 
Union  $1.50  per  annum.  Subscriptions  are  payable  in  advance.  The  paper  will  be 
discontinued  at  expiration  of  term  paid  for  if  so  stipulated  by  the  subscriber,  but 
where  no  such  unde  standing  exists,  will  be  continued  until  instructions  to  dis- 
continue are  received  and  all  arrearages  paid. 

Subscribers  may  have  the  mailing  address  changed  a  often  as  desired.  When 
ordering  change,  always  give  the  old  as  well  as  the  new  address. 

The  Publisher  should  be  notified  of  the  failure  of  subscribers  to  receive  their  paper 
promptly  and  regularly. 

EDITOR'S  ANSOUNCEMESTS. 

Correspondence  is  incited  upon  all  topics  legitimately  coming  within  the  scope  o, 
*his  journal. 

The  ' '  Canadian  Electrical  News ' '  has  been  appointed  the  official  paper 
of  the  Canadian  Electrical  Association. 

CANADIAN  ELECTRICAL  ASSOCIATION. 

OFFICERS: 

President  : 

A.  B.  S.MITH,  Superintendent  G.  N.  W.  Telegraph  Co.,  Toronto. 

1ST  Vice-President: 

C.   BERKELEY  POWELL,  Director  Ottawa  Electric  light  Co.,  Ottawa. 


L.  B. 


Bell  Telephone  Company, 


Secretary-Treasurer  : 

C.  H.  MORTIMER,  Publisher  Electrical  News,  Toronto. 

Executive  Committee: 

GEO.  BLACK,  G.  N.  W.  Telegraph  Co.,  Hamilton. 

J.  A.  K.^MMERER,  General  Agent,  Royal  Electric  Co.,  Toronto. 

E.  C.   BREITHAUPT,  Berlin,  Ont. 

F.  H.  BADGER,  Jr.,  Superintendent  Montmorency  Electric  Light  &  Power 

Co.,  Quebec. 

JOHN   CARROLL,  Sec.-Treas.  Eugene  F-  Phillips  Electrical  Works,  Montreal. 

K.  J.  DUNST.\N,  Local  Manager  Bell  Telephone  Company,  Toronto. 

O.   HIGMAN,  Inland  Revenue  Department,  Ottawa. 

W.  Y.  SOPER,  Vice-President  Ottawa  Electric  Railway  Company,  Ottawa. 

A.  M.  WICKENS,  Electrician  Parliament  Building.s,  Toronto. 

I.  J.  WRIGHT,  Manager  Toronto  Electric  Light  Company. 


CANADIAN  ASSOCIATION  OF  STATIONARY 
ENGINEERS. 


President,  W.  G.  BLACKGROVE, 
Vice-President.  JA.MES  DEVLIN, 
Secretary,  E- J.  PHILIP, 
Treasurer,  R.  C.  PETTIGREW, 
Conductor,  W.  F.  CHAPMAN, 
Door  Keeper,  F.  G.  JOHNSTON, 


54  Widmer  St.,  Toronto,  Ont, 

Kingston,  Ont. 

II  Cumberland  St.,  Toronto. 

94  West  Avenue  N.,  Hamilto 

Brockville,  Ont. 

Ottawa,  Ont, 


TORONTO  BRANCH  NO.  i.— Meets  isl  and  3rd  Wednesday  each  month  in 
Engineers'  Hall,  61  Victoria  street.  W.  Lewis,  President  ;  S.  Thompson.  Vice- 
President  ;  T.  Eversfield,  Recording  Secretary^  University  Crescent. 

MONTREAL  BRANCH  NO.  i.— Meets  island  3rd  Thursday  each  month,  in 
Engineers'  Hall,  Craig  street.  President,  John  J.  York,  Board  of  Trade  Building  ; 
first  Vice-President,  J.  Murphy;  2nd  Vice-President,  W.  Ware ;  Secretary,  B.  A, 
York  ;  Treasurer,  Thos.  Ryan. 

ST.  LAURENT  BRANCH  NO.  2,— Meets  every  Monday  evening  at  43  Bonse- 
cours  street,  Montreal.  R.  Drouin,  President ;  .\lfred  Latour,  Secretary,  306  Delisle 
street,  St.  Cunegonde. 

BRANDON,  MAN.,  BRANCH  NO.  i.— Meets  ist  and  3rd  Friday  each  month, 
in  Citv  Hall.     X.  R.  Crawford,  President ;  Arthur  Fleming,  Secretary. 

HAMILTON  BRANCH  NO.  2.— Meets  ist  and  3rd  Friday  each  month  in 
Maccabees  Hall.  E.  C.  Johnston,  President;  W.  R.  Cornish,  Vice-Pres.;  Wm. 
Norris,  Corresponding  Secretary',  211  Wellington  street. 

STR.^TFORD  BRANCH  NO.  3.— John  Hoy,  President;  Samuel  H.  Weir, 
Secretary. 

BRANTFORD  BRANCH  NO.  4.— Meets  and  and  4th  Friday  each  month. 
F.  Lane,  President ;  T.  Pilgrim,  Vice-President ;  Joseph  Ogle,  Secretary,  Brantford 
pordage  Co. 


LONDON  BRANCH  NO.  5.— Meets  once  a  month  in  the  Huron  and  Erie  Loan 
Savings  Co.'s  block.  Robert  Simmie,  President  ;  E.  Kidner,  Vice-President ;  Wm. 
Meaden,  Secretary  Treasurer,  533  Richmond  street. 

GUELPH  BRANCH  NO.  6.— Meets  ist  and  3rd  Wednesday  each  month  at 
7.30  ().  m.  J.  Fordyce,  President ;  J.  Tuck,  Vice-President  ;  H.  T.  Flewelling, 
Rec. -Secretary  ;  J.  Gerry,  Fin. -Secretary  ;  Treasurer,  C.  J.  Jorden. 

OTTAWA  BRANCH  NO.  7. -.Meet  every  second  and  fourth  Saturday  in  each 
month,  in  Borbridge's  hall,  Rideau  streett  ;  Frank  Robert,  President ;  F.  Merrill, 
Secretary,  352  Wellington  street. 

DRESDEN  BRANCH  NO.  8.-Meets  ist  and  Thursday  in  each  month.  Thos. 
Steeper,  Secretary. 

BERLIN  BRANCH  NO.  9.— Meets  2nd  and  4th  Saturday  e  ch  month  at  8  p.m. 
J.  R.  Ulley,  President;  G.  Steinmetz,  Vice-President;  Secretary  and  Treasurer, 
W.  J.  Rhodes,  Berlin,  Ont. 

KINGSTON  BRANCH  NO.  10.— Meets  ist  and  3rd  Tuesday  in  each  month  in 
Fraser  Hall,  King  street,  at  8  p.  m.  President,  S.  Donnelly  ;  Vice-President,  He  .ry 
Hopkins  ;  Secretary,  J.  W.  Tandvin. 

WINNIPEG  BRANCH  NO.  11.— President,  G.  M.  Hazlett ;  Rec.-Secretary, 
J.  Sutherland ;  Financial  Secretary,  A.  B.  Jones. 

KINCARDINE  BRANCH  NO  12 —Meets  every  Tuesday  at  8  o'clock,  in  Mc- 
Kibbons  block.  President,  Daniel  Bennett ;  Vice-President,  Joseph  Lighthall ; 
Secretary,  Percy  C.  Walker,  Waterworks. 

WIARTON  BRANCH  NO.  13.— President,  Wm.  Craddock ;  Rec.-Secretary, 
Ed.  Dunham. 

PETERBOROUGH  BRANCH  NO.  14.— Meets  2nd  and  4lh  Wednesday  in 
each  month.  S.  Potter,  President ;  C.  Robison,  Vice-President  ;  W.  Sharp,  engineer 
steam  laundrj-,  Charlotte  street.  Secretary. 

BROCKVILLE  BRANCH  NO  is.-President,  W.  F.  Chapman;  Vice-Presi- 
dent, A.  Franklin  ;  Recording  Secretary,  Wm.  Robinson. 

C.ARLETON  PL.\CE  BRANCH  NO.  16.— Meets  every  Saturday  evening. 
President,  Jos.  McKay  ;  Secretary,  J.  D.  Armstrong. 
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President,  A.  AMES, 
Vice-President.  F.  G.  MITCHELL 
Registrar,  A.  E.  EDKINS 
Treasurer,  R.  MACKIE, 
.Solicitor,  J.  A.  McANDREWS, 


Brantford,  Ont. 

London,  Ont. 

139  Borden  St  ,  Toronto. 

28  Napier  St.,  Hamilton. 

Toronto. 


TORONTO  -A.  E.  Edkins,  A-  M.  Wickens,  E.  J.  Phillips,  F.  Donalds. 

HAMILTON— P.  Stoti,  R.  Mackie,  T.  Elliott. 

BRANTFORD- .A.  Ames,  care  Patterson  &  Sons. 

OTTAWA— Thomas  Wesley. 

KINGSTON-J.  Devlin,  (Chief  Engineer  Penitentiary),  J.  Campbell. 

LONDON— F.  .Mitchell. 

NI.AGARA  F.ALLS— W.  Phillips. 


Possibilities  Of  Alter-  In  our  columns,  recently,  we  have  given 
nating  Currents  for  the  ideas  of  several  individuals  as  to 
at  way  urposes.  ^.j^^  possibilities  of  alternating  currents 
for  railway  purposes.  It  seems  to  have  been  generally 
conceded  that,  while  there  was  no  reason  on  theoretical 
grounds  why  they  should  not  be  used,  still  for  practical 
reasons,  conditions  of  service  would  require  to  be  favor- 
able before  they  could  become  suitable.  It  is  interest- 
ing to  observe,  however,  that  quite  recently  an  electric 
railway  working  on  the  three-phase  system  has  been 
started  in  the  north  of  Italy,  at  Lugano.  The  details  of 
the  construction  are  in  many  respects  s6  different  from 
those  standardized  this  side  of  the  Atlantic,  as  to  make 
their  study  interesting  and  instructive.  The  application 
of  the  polyphase  system  itself  to  railway  work,  is  so 
far  as  we  are  aware,  quite  the  first  instance  of  the  kind 
except  for  experimental  purposes.  Power  is  taken  from 
a  water-fall  seven  and  a  half  miles  from  Lugano.  This 
fall  already  supplies  power  for  the  electric  lighting  of 
the  town  by  the  alternating  system,  and  for  other 
electrical  purposes.  The  three-phase  generator  is  of 
150  h.p.  The  voltage  is  5,000,  generated  direct  without 
the  assistance  of  step  up  transformers.  This  is  in  itself 
a  feature  of  importance,  as  thereby  the  inevitable  losses 
in  transformation  are  avoided,  and  is  rendered  possible 
by  the  design  of  the  generator,  which  is  of  the  station- 
ary armature  revolving  field  type.  The  frequency  of 
the  alternations  is  40,  considerably  less  than  the  number 
usually  adopted  in  this  country.  As  all  induction, 
capacity,  and  hysteresis  losses  increase  directly  with  the 
frequency  of  alternations,  the  reduction  of  the  frequency 
is  a  matter  of  engineering  importance.  It  is  true  that 
below  about  60  cycles  per  second  the  flickering  of  lights 
affects  the  eye,  but  as  the  real  field  for  pol3phase  alter- 
nating currents  is  for  power  transmission  and  utilization, 
this  consideration  loses  considerably  in  importance.    On 
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the  railway  line  the  currents  are  conducted  by  means  of 
two  over-head  wires,  and  the  rails,  which  are  bonded  to- 
gether in  the  usual  manner.  Another  departure  from  our 
usual  practice  is  in  the  matter  of  the  power  of  the  motors. 
The  cars  have  a  seating  capacity  of  twenty-tour  ;  the 
grades  on  the  line  run  as  high  as  six  percent. ;  the  speed 
averages  nine  miles  per  hour ;  and  yet  each  car  is 
equipped  with  only  one  twenty-five  horse  power  motor. 
In  many  ways,  therefore,  the  line  is  worthy  of  being 
carefully  studied,  and  might  serve  as  an  object  lesson  to 
those  whose  engineering  ideas  have  a  tendency  to  fall 
into  grooves. 


The  absence  of  really  proper  and   com- 

verning   ea  ureso   pg^g^jj  consideration  of  the  tjeneral  fea- 
Electnc  Installations,  t'  » 

tures    and   preliminary    engineering    of 

electric  plants  has  been  prominently  brought  forward  in 
two  recent  cases.  A  town  of  6,000  inhabitants,  long 
and  narrow,  with  scattered  houses,  was  supplied  with 
lights  on  the  direct  current  system  ;  and  a  small  place 
of  nearly  1,000,  concentrated  round  the  railway  station, 
was  wired  upon  the  alternating  plan.  In  the  former 
case,  a  house  distant  almost  15,000  feet  from  the  power 
house  had  to  be  supplied,  and  was  reached  by  the  in- 
genious though  complex  method  of  transmitting  at  220 
volts  by  using  the  outside  wires  of  the  three-wire  system, 
and  then  reducing  down  to  the  lamp  voltage  of  104  by 
availing  of  the  additional  drop  caused  by  a  water  resis- 
tance. The  copper  required  for  feeders,  mains,  etc., 
was  a  very  large  amount,  and  the  plant  did  not  pay. 
In  the  latter  case,  the  voltage  being  high  and  the  dis- 
tance small,  it  was  impossible,  without  using  wires  too 
small  to  put  on  poles,  to  keep  the  voltage  at  the  lamps 
down  enough,  and  they  kept  on  burning  out.  And  be- 
sides this,  the  resultant  cost  of  generator,  transformers, 
etc.,  was  considerably  higher  than  the  price  of  a  direct 
current  installation  would  have  been.  Electrical  in- 
vestors should  remember  that  the  selection  between 
alternating  current  and  direct  current  machinery  is  not 
a  matter  which  should  be  decided  purely  on  grounds  of 
personal  preference,  but  it  should  rest  on  well  considered 
engineering  and  commercial  considerations.  The  alter- 
nating current  system  jvas  evolved  out  of  the  inadequacy 
of  the  direct  current  system  to  properly  meet  certain  con- 
ditions, but  the  fact  that  its  use  is  most  advantageous 
in  those  circumstances,  is  no  reason  for  thinking  it  to 
be  the  best  under  all.  Other  things  being  equal,  the 
direct  current  has  the  best  of  it  on  the  score  of  efficiency, 
and  as  for  lighting  or  power,  the  one  possesses  no  ad- 
vantage over  the  other  (granting  the  use  of  alternating 
current  motors,  and  disregarding  the  possibility  of  using 
storage  batteries).  Their  comparative  merits  seem 
therefore  to  reduce  to  a  question  of  comparing  the  costs 
of  the  two  systems.  Referring  everything  to  the  stan- 
dard of  two-wire  direct  current  working,  we  find  that  to 
transmit  the  same  total  power,  at  the  same  total  loss, 
over  the  same  distance,  the  direct  current  two-wire 
takes  100  per  cent,  of  copper  ;  the  direct  current  three- 
wire  takes  37)^  per  cent.;  the  alternating  system  at 
1 ,000  volts  takes  about  one  per  cent.  So  the  alternating 
system  has  the  advantage  over  the  three-wire  direct  by 
36  per  cent.  But  in  order  to  do  this  we  have  to  use 
transformers,  which  may  quite  counterbalance  this  ad- 
vantage, unless  the  distances  be  great.  And  this  does 
not  take  into  consideration  the  extra  losses  due  to  the 
transformers.  In  a  1,000  light  installation,  the  cost  of 
the  transformers  will  be  certainly  not  less  than  $800,  so 


that  unless  the  total  diminution  of  first  cost  of  wire  by 
the  use  of  the  higher  voltage  be  greater  than  $800,  the 
direct  current  is  actually  the  cheaper  system  to  use. 
Even  if  the  saving  in  wire  amounts  to  $800,  the  direct 
current  will  be  the  more  economical  system,  because  the 
transformers  themselves  have  many  inherent  losses  due 
to  hysteresis,  leakage,  and  heating ;  and  these  will 
necessitate  an  expenditure  for  fuel  that  will  be  obviated 
by  the  direct  current.  The  above  considerations  show 
that  every  lighting  or  power  enterprise  should  be  very 
carefully  considered  before  deciding  on  the  class  of 
machinery  to  use. 


It  would  be  interesting  to  learn  what 
Lightning  Arresters,  effect  the  recent  violent   thunderstorms 

have  had  in  directing  the  attention  of 
owners  and  superintendents  of  electric  light  and  power 
stations  to  the  necessity  of  adopting  devices  for  the  pro- 
tection of  their  machinery  from  lightning.  It  may  pos- 
sibly be  but  a  coincidence  that  several  enquiries  regard- 
ing lightning  arresters  were  received  at  this  office  im- 
mediately following  the  recent  storms.  The  electric 
stations  appear  to  have  come  through  these  storms 
with  very  little  loss,  but  this  is  not  likely  to  happen  on 
every  occasion,  and  protective  devices  should  be  regard- 
ed as  one  of  the  most  important  features  of  the  equip- 
ment of  everv  electric  station. 


We  may  shortly  look  for  a  final  deci- 
Duty  on  steel  Rails,  cision  regarding  the  proper  interpreta- 
tion of  that  section  of  the  Canadian 
tariff  relating  to  the  duty  on  steel  rails.  The  Privy 
Council  will  shortly  adjudicate  upon  the  question  in 
response  to  an  appeal  taken  by  the  Toronto  Railway 
Co.  from  the  decisions  of  the  inferior  courts,  under 
which  it  was  held  that  steel  rails  of  the  weight  now 
mostly  used  in  electric  railway  construction  are  subject 
to  duty.  The  Toronto  Railway  Co.  are  seeking  to  re- 
cover a  sum  exceeding  $50,000  paid  as  customs  duties 
several  years  ago,  in  accordance  with  this  interpretation 
of  the  tariff.  The  decision  of  the  Privy  Council  will 
be  awaitod  with  much  interest  by  electric  railway  com- 
panies throughout  Canada,  and  by  the  projectors  of 
new  roads,  whose  interests  are  affected. 


The  dreadful  occurrence  at  Victoria,  B. 

The  Electric  Railway  ^  ..  ^.,      .  ,     ,.  ^,       ,- 

Accident  at  Victoria.  C- -  On  May  26th,  IS  we  believe  the  first 
accident  on  an  electric  railway  in  Can- 
ada in  which  more  than  a  single  life  has  been  lost,  or  in 
which  injury  resulted  from  the  cars  leaving  the  track. 
Since  electric  railways  have  come  to  occupy  in  many  in- 
stances the  same  position  as  steam  roads,  greater  pre- 
cautions than  heretofore  will  be  required  in  their  con- 
struction and  operation.  The  main  cause  of  the  accident 
at  \'ictoiia  seems  to  have  been  the  want  of  a  sufficient 
factor  of  safety  in  the  bridge  over  which  the  cars  were 
required  to  pass.  Had  the  proper  amount  of  surplus 
strength  been  allowed  in  the  construction  of  this  bridge, 
it  probably  would  not  have  collapsed  in  consequence  of 
the  cars  jumping  the  track.  On  the  other  hand,  the 
cars  seem  to  have  left  the  rails  because  of  being  ren- 
dered top-heavy  by  the  overload  of  passengers  seated 
on  the  top  and  clinging  to  the  sides  of  the  cars. 
Railway  bridges  of  all  kinds  should  be  subjected  to  peri- 
odical inspection,  and  managers  of  electric  raihvavs 
should  not  allow  passengers  to  overt;rowd  their  cars  in 
the  manner  described. 
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ONTARIO  ASSOCIATION  OF  STATIONARY 
ENGINEERS. 

At  tlie  annual  meeting  of  this  Association  held  at 
Gait  on  the  ist  inst.,  representatives  of  the  varipus 
lodges  throughout  the  province  were  present,  from 
whom  encouraging  reports  were  received. 

Officers  were  elected  as  follows  : — A.  Ames,  Brant- 
ford,  president  ;  T.  S.  Mitchell,  London,  vice-president ; 
R.  Mackie,  Hamilton,  treasurer ;  A.  E.  Edkins,  To- 
ronto, registrar.  Board  of  Examiners — James  Devlin, 
Kingston  ;  J.  W.  Bain,  Toronto  ;  W.  Donaldson, 
Ottawa  ;  Wm.  Stott,   Hamilton. 

.A  resolution  was  passed  authorizing  careful  enquiry 
by  the  officers  of  the  .Association  into  the  causes  of  boiler 
explosions. 

A  delegation  consisting  of  Mr.  James  Devlin,  King- 
ston, Mr.  A.  M.  Wickens,  Toronto,  and  Mr.  A.  E. 
Edkins,  London,  was  appointed  to  interview  Sir  Charles 
Tupper  in  behalf  of  Dominion  legislation  for  the  exami- 
nation of  engineers  in  all  parts  of  the  Dominion. 

The  next  meeting  will  be  held  in  Toronto  on  the  6th 
of  June,  1897. 


A  CANADIAN  MANUFACTORY  OF 
ACETYLENE  GAS. 
Within  the  past  month  Mr.  T.  L.  Willson,  the  invent- 
or of  acetylene  gas  has  commenced  the  erection  of  a 
factory  at  St.  Catharines,  Ont.,  in  which  to  manufac- 
ture the  gas.  Judging  by  the  size  of  the  factory  it  is 
not  proposed  to  conduct  operations  on  an  extensive 
scale.  It  is  reported  that  Mr.  Willson  has  entered  into 
a  contract  to  supply  the  St.  Catharines  Gas  Company 
with  a  certain  quantity  of  acetylene  for  enriching  pur- 
poses, and  that  his  purpose  is  to  endeavor  to  effect  a 
similar  arrangement  with  the  gas  companies  throughout 
the  Dominion. 


PERSONAL. 

Mr.  E.  Carl  Breitliaupl,  of  Berlin,  was  recently  elected  a  mem- 
ber of  the  American  Societj-  of  Electrical  Engineers. 

Mr.  H.  P.  Brown,  consulting  engineer,  of  New  York,  has  been 
engaged  b\  the  Hamilton  Radial  Railway  Company. 

Mr.  W.  J.  Camp,  electrician  of  the  C.  P.  R.  Telegraph  Co.  was 
a  recent  visitor,  to  New  York,  where  he  had  a  conference  with 
the  Postal  Telegraph  Co. 

Mr.  A.  \V.  Congdon,  of  the  General  Electric  Company's  staff, 
has  been  confined  to  his  home  by  illness  for  a  couple  of  months 
past.  His  friends  will  be  pleased,  however,  to  learn  that  he  is 
now  on  the  way  to  recovery  and  hopes  to  be  able  to  resume  his 
duties  shortly. 

Mr.  Charles  H.  Wright,  son  of  Mr.  A.  A.  Wright,  of  Renfrew, 
Ont.,  was  eminently  successful  in  his  recent  exaininations  at 
McGill  University,  Montreal.  He  took  honors  in  electrical  engi- 
neering, hydraulics,  thermodj'namics  and  phj-sics,  and  headed  the 
list  of  passmen  in  the  electrical  engineering  branch. 

Among  the  visitors  from  Canada  to  the  recent  convention  of  the 
National  Electric  Light  Association  in  New  York,  were  Frederic 
Nicholls,  manager  G.  E.  Co.,  Toronto;  Mr.  W.  H.  Brown,  mana- 
ger Royal  Electric  Co.,  Howard  D.  Black,  Prof.  Henry  T.  Bovey, 
Montreal  ;  F.  H.  Badger,  Jr.,  manager  Montmorency  Light  & 
Power  Co.,  Quebec  ;  and  Chas.  B.  Hinit,  manager  Electric  Light 
&  Power  Co.,  London,  Ont. 

Mr.  W.  C.  Cheney  has  been  appointed  general  superintendent 
of  the  Consolidated  Railway  and  Light  Company,  Victoria,  B.  C. 
He  will  exercise  a  general  supervision  of  the  system  in  Victoria, 
\'ancouver  and  New  Westminster,  making  his  headquarters  at 
Victoria  and  giving  the  tramway  and  lighting  system  his  personal 
attention.  Mr.  Cheney  is  an  electrical  engineer  of  recognized 
ability,  and  resigned  as  superintendent  of  the  Portland  General 
Electric  Co.  to  accept  his  present  position.  He  has  been  con- 
nected with  some  of  the  largest  electric  power  plants  of  America. 


TRADE  NOTES. 

Tho  KL'gin.i  Electric  Liglu  &  Power  Co.  have  ordered  a  500 
light  alternator  from  the  Canadian  General  Electric  Co. 

The  Bcardmore  Co.,  of  Toronto,  are  putting  a  new  100  h.  p. 
Goldie  &  McCulloch  engine  in  one  of  their  tanneries  at  Acton. 

The  Rogers  Electric  Co.,. of  London,  have  been  awarded  the 
contract  for  an  electric  light  plant  at  the  London  water  works. 

Mr.  John  Crowe,  of  Montreal,  has  placed  an  order  with  the 
Babcock  &  Wilcox  Company,  of  Montreal,  for  one  pair  of  their 
250  h.  p.  improved  all  wrought  steel  high  pressure  water  tube 
boilers. 

The  Canadian  General  Electric  Co.  are  installing  a  very  com- 
pact marine  lighting  set  on  the  new  steamer  "Corona."  The 
generator  is  a  standard  multipolar  250  light  machine  direct, 
coupled  to  a  vertical  marine  type  engine  constructed  at  the  Peter- 
boro'  works  of  the  company. 

The  Canadian  General  Electric  Co.  are  supplying  a  very  com- 
plete isolated  plant  for  the  Montreal  General  Hospital  consisting 
of  two  generators  of  40  kilowatts  capacity  each,  and  one  of  17 
kilowatts  capacity.  These  machines  will  be  of  the  company's 
new  moderate  speed  multipolar  type. 

The  Packard  Electric  Co.  are  issuing  monthly  in  ininiature 
form  a  little  memorandum  book  entitled  "  Daily  Notes"  contain- 
ing blanks  for  memoranda  for  each  day  of  the  month.  The  last 
four  pages  are  devoted  to  the  company's  advertisements.  The 
idea  is  a  unique  one,  and  will,  no  doubt  assist  in  widening  the 
circle  of  the  company's  acquaintance. 

The  Kay  Electric  Mfg.  Co.,  of  H.Tmilton,  have  recently  supplied 
the  following  machines: — A  10  k.  w.  dynamo  for  the  Gendron 
Mnfg.  Co.,  Toronto  ;  an  electro-plating  dynamo  for  the  Ontario 
Silver  Plating  Co.'s  branch  at  Niagara  Falls,  N.  Y.  ;  a  20  k.  w. 
lighting  dynamo  for  the  Eagle  Knitting  Co.,  Hamilton  ;  a  30  h.p. 
motor  for  Wideman  &  Clemens,  Guelph  ;  a  4  h.  p.  motor  for 
Gemmel's  laundry,  Hamilton  ;  a  6  h.  p.  motor  for  the  McLean 
Pub.  Co.,  a  4  h.  p.  motor  for  Mr.  Carlisle,  and  a  5  h.  p.  motor  for 
Wm.  Beers,  all  of  Toronto. 

The  Montreal  Street  Railway  Company  have  placed  an  order 
with  the  Babcock  &  Wilcox  Company,  Board  of  Trade  Building, 
Montreal,  for  three  batteries  of  their  improved  all  wrought  steel 
high  pressure  water  tube  boilers.  These  boilers  are  intended  to 
furnish  steam  for  the  new  4,000  h.  p.  engine  which  they  have 
ordered  for  their  William  street  power  house  extension.  Probably 
no  more  perfect  installation  of  Lancashire  or  Galloway  boilers 
has  ever  been  made,  certainly  not  in  Canada,  than  the  present 
extensive  plant  in  the  William  street  power  house.  The  showing 
made  by  the  Babcock  &  Wilcox  boilers  proved  too  attractive, 
however,  and  the  management  of  the  Montreal  Street  Railway 
have  determined  that  their  plant  will  be  provided  with  just  as 
good  machinery  as  the  great  street  railway  plants  in  the  Lnited 
States. 

Mr.  Wm.  T.  Bonner,  general  Canadian  agent  for  the  Babcock 
&  Wilcox  water  tube  steam  boilers,  furnishes  the  following  infor- 
mation regarding  the  geographical  distribution  of  their  orders  as 
given  in  their  last  month's  sales  report  :  .American  sales — 3,374 
h.  p.  in  New  York,  560  h.  p.  in  Pennsylvania,  400  h.  p.  in  Florida, 
169  h.  p.  in  California,  3,350  h.  p.  in  Massachusetts,  250  h.  p.  in 
New  Jersey,  200  h.  p.  in  Rhode  Island,  6,400  h.  p.  in  Illinois,  and 
6,880  h.  p.  in  Maryland.  The  foreign  sales  were  divided  as  fol- 
lows :  1,322  h.  p.  in  Russia,  74  h.  p.  in  Norway,  1,353  h-  P-  '" 
France,  3,453  h.  p.  in  England,  140  h.  p.  in  Belgium,  294  h.  p.  in 
Spain,  76  h.  p.  in  Portugal,  126  h.  p.  in  Scotland,  192  h.  p.  in 
Germany,  72  h.  p.  in  Holland,  424  h.  p.  in  South  Africa,  332  h.  p. 
in  Sweden,  52  h.  p.  in  Italy,  280  h.  p.  in  Brazil,  and  228  h.  p.  in 
Madagascar.  The  foreign  list  foots  up  to  8418  h.  p.,  while  the 
American  list  amounts  to  21,583  h.  p.,  or  a  total  of  30,001  h.  p.  for 
the  month,  of  which  7,000  h.  p.  are  marine  boilers.  The  above 
report  indicates  only  an  average  month's  business.  The  total 
number  of  Babcock  &  Wilcox  boilers  now  in  use  aggregates 
nearly  2,000,000  horse  power. 


The  Lachine  Rapids  Hydraulic  and  Land  Company  have  se- 
lected the  three-phase  system  of  the  Canadian  General  Electric 
Co.  for  their  new  transmission  plant.  The  initial  order  for  the 
generators  covers  12  machines,  each  of  1,000  horse-power 
capacity.  This  will,  with  one  exception,  be  the  largest  power 
transmission  plant  in  the  world.  A  full  description  of  the  details 
of  this  most  interesting  installation  will  be  given  to  our  readers  in 
an  early  issue. 


June,    if 


CflNflDIRN     EbECTRICflb     fJEWS 


'  R.\:)iANT  Matter  ' 


reflected  in  the  countenances 

contemplate  altendinjf 


CANADIAN  ELECTRICAL  ASSOCIATION. 


PARTICULARS  OF  THE  APPROACHING  AXXUAL 
CONVENTION. 


In  the  Maj-  number  of  the  Elec- 
trical News  reference  was  made 
to  the  Sixth  Annual  Convention 
of  the  Canadian  Electrical  Asso- 
ciation which  is  to  take  place  in 
Toronto  on  the  17th,  i8th  aud 
19th  inst.  The  arrangements 
for  this  convention  are  now  prac- 
tically complete,  and  we  are  en- 
abled to  publish  herewith  the  exact  program,  as  follows: 

Headouartebs — CouNXiL  Chamber,  Board  of  Trade. 


BUSINESS  PROGRAM. 


JUN 


I7TH 


Opening  of  first  session  in  Council  Chamber,  Board  of  Trade 
Building,  Vonge  and  Front  Streets. 
President's  Address. 
Reading  Minutes  of  last  Meeting. 
Secretary-Treasurer's  Report. 
Reports  of  Committees. 
General  Business. 
Presentation  of  Papers. 
Discussion. 

JUNE  i8th. 
11.      Consideration  of  Reports  of  Committees. 
Election  of  Standing  Committees. 
Selection  of  Place  and  Time  of  ne.\t  Meeting. 
Election  of  Officers  and  Executive 
Geneial  Business. 
Presentation  of  Papers. 
Discussion. 

JUNE  19TH. 

.1.      Presentation  of  Papers. 

Di 


General  Business. 


LIST  OF  PAPERS. 


"  Ocean  Cables,"  (Historical), 

"  .Acetylene  Gas,"  (with  demonstrations). 


Chas.  P.  Dwight,  Toronto. 
Geo.  Black,  Hamilton. 
"  Meters,"  James  Milne,  Toronto. 

Consideration   and    Discussion     of     the    Government     Electric    Light 

Inspection  Act. 
'*  Some  Central  Station  Economics,"  P.  G.  Gossler,  Montreal. 

'•  Power  Transmission  by  Polphase  E.M.F.'s.  " 

Geo.  White  Fraser,  Toronto. 

"  Operating  Engines  without  a  Natural  Supply  of  Condensing  Water," 

E.  J.  Phillip,  Toronto. 

*'  The  Outlook  for  the  Electric  Railway,"       F,  C.  Armstrong,  Toronto. 

Several  of  these  papers  will  be  illustrated  by  electric  projection  of 

tliagrams,  and  the  interest  thereby  greatly  enhanced. 

SOCIAL  FEATURES. 
JUNE  17TH. 
8:00  H.  M.  Members  and  ladies  will  attend  an  illustrated  lecture  by 
Mr.  James  Milne  entitled  "  Radiant  Matter,"  to  be  delivered 
in  the  Rotunda  of  the  Board  of  Trade,  showing  Prof.  Cook's 
experiments  and  also  demonstrations  of  Roentgen  rays. 
Interesting  shadowgraphs  will  be  taken  and  exhibited. 


of  members  of  the  Canadian  Electrrc.'tl  .Association  who 
the  Toronto  Convention. 

JUNE  i8th. 
5:00  I'.  M.         Excursion   per   Steamer   "Greyhound"   to    Lome   Park. 
Annual  Banquet  to  members  and  ladies  at  Hotel  Louise, 
followed  by  moonlight  sail   on    Lake   Ontario,   leturning  to 
Toronto  about  1 1  i'.  m. 

JUNE  19TH. 
Arrangements  are  heing  made  for  an  excursion  by  boat  around  Toronto 
Island,  along  the  water  front  to  Scarboro'  Heights,  and  return. 

Note. — During  the  progress  of  the  convention  opportunity  will  be 
afforded  for  inspection  of  the  power  stations  of  the  Toronto  Electric 
Light  Co.  and  the  Toronto  Railway  Company. 

The  subjects  of  the  papers  to  be  presented  at  this 
convention  appear  to  have  been  wisely  selected.  Most 
of  the  questions  treated  of  are  destined  to  have  an  im- 
portant hearing  upon  the  electrical  interests,  and  their 
full  consideration  and  discussion  at  the  present  juncture 
is  most  desirable.  We  have  every  confidence  in  the 
ability  of  the  gentlemen  who  have  undertaken  to  pre- 
pare these  papers  to  make  them  both  interesting  and 
instructive.  We  are  quite  in  accord,  however,  with 
the  view  expressed  by  some  distinguished  gentleman 
whose  name  we  cannot  recall,  that  the  chief  value  of 
papers  of  this  character  lies  in  the  discussion  arising 
out  of  them.  If,  therefore,  the  full  benefit  is  to  be  got 
from  this  interesting  series  of  papers,  members  of  the 
Association  must  familiarize  themselves  with  the  views 
expressed  by  reading  and  carefully  digesting  the  advance 
copies  which  are  usually  available  some  days  previous 
to  the  meeting,  and  come  to  the  convention  prepared  to 
express  their  opinions  and  do  their  share  towards  pro- 
moting a  full  and  profitable  discussion. 

Take  for  example  Mr.  Gossler's  paper  on  "Some 
Central  Station  Economics."  W^hat  more  interesting 
or  important  subject  than  this  to  every  owner  and  mana- 
ger of  a  central  station  ?  If  central  station  men  will 
make  a  point  of  attending  the  convention,  take  a 
hand  in  the  discussion  of  this  paper,  and  compare 
notes  with  each  other,  a  fund  of  information  regarding 
central  station  management  of  the  greatest  benefit  to 
every  central  station  manager  will  be  the  outcome 
It  is  due  likewise  to  the  author  of  a  paper  on  which 
much  effort  has  been  expended,  that  his  audience  should 
express  themselves  regarding  the  correctness  or  other- 
wise of  the  views  he  enunciates. 

There  has  been  manifest  at  past  conventions  of  the 
Association  hesitation  on  the  part  of  the  majority  of  the 
members  to  express  their  views.  We  hope  to  see  this 
spirit  disappear  at  future  meetings.  The  members  will 
better  advance  their  own  interests  and  the  welfare  and 
usefulness  of  the  .Association  by  hazarding  their  opinions, 


Barring  "  Buj;  "-bears  such  as  bad  roads,  punctures,  etc.,  this  contin>;cnt  of  inenibers  of  the  Canadian  Electrical 
Association  expect  to  arrive  in  Toronto  at  sunrise  on  the  17th  inst. 
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whether  correct  or  otherwise,    than    by   refraining-  from 
taking  part  in  the  proceeding's. 

Opportunity  is  to  be  given  tor  a  discussion  upon  the 
merits  of  the  Electric  Light  Inspection  Act.  Judging 
from  the  correspondence  pubHshed  in  this  number,  this  is 
a  subject  in  which  central  station  men  feel  a  keen  in- 
terest, and  upon  which  large  numbers  of  them  feel  com- 
petent to  express  their  opinions.  We  accordingly  look 
for  a  good  representation  of  the  electric  lighting  in- 
terests, and  a  lively  discussion  on  the  inspection  system. 

Regarding  the  social  features  of  the  program,  they 
appear  to  be  of  a  somewhat  different  character  from 
those  of  previous  occasions,  and  are  commendable  on 
account  of  their  variety  in  this  respect.  There  is  little 
doubt  that  they  will  prove  as  enjoyable  as  could  be 
desired.  Toronto  is 
at  all  times  an  at- 
tractive and  interest- 
ing city,  and  at  no 
time  does  she  appear 
to  better  advantage 
than  in  "leafy  June." 
In  support  of  this 
statement  we  present 
in  this  issue  a  num- 
ber of  views  of  her 
public  buildings, 
parks,  etc. 

It  is  hoped  and  ex- 
pected that  members 
of  the  Association,  a 
large  proportion  of 
whom  reside  within 
one  hundred  miles  of 
Toronto,  will  seek 
relaxation  from  the 
arduous  duties  of  the 
political  campaign  by 
coming  to  Toronto 
on  the  17th  inst.  and 
assisting  in  making 
this  the  best  conven- 
tion ever  held  under 
the  auspices  of  the 
Association. 


TORONI si   1' 

Headquarters  of  the  C.  E.  A. 


The  feed  water  for 
a  steam  boiler  should 
not  be  introduced  in 
such  a  way  as  to  al- 
low it  to  strike 
against  the  shell,  but  should  be  discharged  into  the 
body  of  water  already  there. 

When  a  watch  becomes  magnetized  by  intimacy  with 
a  dynamo,  the  mainspring,  being  tempered,  becomes  a 
magnet,  and,  as  it  unwinds,  its  attraction,  varying  in 
direction  or  intensity,  causes  the  rate  of  escapement  to 
vary  at  different  hours  of  the  day. 

A  writer  to  a  contemporary  suggests  a  means  of  re- 
pairing the  insulation  of  commutators.  He  says 
he  has  found  that  litharge  mixed  to  the  consistency 
of  thick  cream  with  glycerine  and  applied  to  the 
cracks  of  the  commutator,  restores  the  insulation. 
After  being  applied  it  should  be  allowed  to  dry  10  or  12 
hours  and  then  filed  down  level  with  the  top  of  the 
commutator  segments. 


SPARKS. 

A  new  nietallic  teleplione  line  will  be  built  between  London  and 
Sarnia. 

The  Woodstock,  N.  B.,  Electric  Li^ht  Company  have  recently 
added  two  large  dynamos. 

The  Hull  Electric  Company  have  purchased  thirty  acres  of  land 
at  Aylmer  as  a  site  for  a  park. 

Debentures  are  being  offered  by  the  village  of  Kaslo,  B.  C,  to 
raise  funds  for  an  electric  light  plant. 

The  ratepayers  of  Iroquois,  Ont.,  have  voted  down  a  proposi- 
tion to  light  the  streets  by  electricity. 

The  Hull  Electric  Company  are  erecting  poles  and  stringing 
wires  for  the  electric  lighting  of  Hull,  Que. 

Cimningham  &  Hinton,  electricians  and  electrical  goods, 
Victoria,  B.  C,  have  dissolved  partnership.  G.  C.  Hinton 
continues. 

Mr.  R.  Anderson,  of  Ottawa,  is  installing  an  electric  light  plant 
for  Mr.  Geo.  Brigham  on 
his  passenger  boat  which 
runs  between  Ottawa 
and  Hull. 

The  City  Council  of 
St.  Catharines,  Ont.,  has 
invited  tenders  for  elec- 
tric street  lighting  for  a 
period  of  five  years  from 
31st  October  next. 

A  company  seeking 
incorporation  is  the 
Callendar  Telephone 
Exchange  Co.,  of  Brant- 
ford,  Ont.,  to  manufac- 
ture telephones  and  elec- 
trical apparatus. 

The  suit  of  the  town  of 
Three  Rivers,  Que., 
against  the  Royal  Elec- 
tric Company,  Montreal, 
has  been  dismissed  with 
costs.  The  case  involved 
an  amount  of  $13,000. 

Dr.  W.  W.  Jacques,  of 
Boston,  an  electrician, 
connected  with  the  Bell 
Telephone  Company, 
announces  the  discovery 
of  a  method  of  taking 
electrical  energy  direct 
from  coal. 

On  May  i2lh  the  town 
of  Perth,  Ont.,  granted 
a  bonus  of  $5,000  for  an 
electric  railway  between 
that  town  and  Lanark, 
the  road  to  be  running 
by  September  ist.  The 
distance  is  twelve  miles. 

The  V^ictoria  Tele- 
phone Co.  is  applying  for 
incorporation,  with  a  capital  stock  of  $25,000,  to  operate  in  Vic- 
toria county,  N.  B.  Among  the  promoters  are  J.  E.  Porter, 
Andover  ;  Albert  Brvmer,  Perth  Centre  ;  and  Stephen  Scott, 
Bairdville. 

The  rights  of  the  Standard  Light  &  Power  Co.  to  lay 
wires  underground  in  the  streets  of  Montreal  have  been  trans- 
ferred to  the  Citizens'  Light  &  Power  Company,  which  is  con- 
trolled by  the  Lachine  Rapids  &  Hydraulic  Company. 

New  Westminster  and  Vancouver,  B.  C,  are  now  connected 
with  Chilliwack  by  telephone,  through  the  enterprise  of  the  New 
Westminster  and  Burrard  Inlet  Telephone  Co.  The  distance  is 
seventy  miles.  The  line  used  for  the  connection  is  the  old  tele- 
graph wire,  which  the  company  have  taken  over.  The  manager, 
Mr.  H.  W.  Kent,  states  that  tariff  sheets  are  now  being  prepared, 
and  tolls  for  conversation  will  be  very  reasonable.  Message  rates 
will  be  the  same  as  formerly  by  telegraph.  The  new  line  will  be 
equipped  with  the  best  and  most  improved  long  distance  instru- 
ments. 


,  June 


June,  1896 


CAIMflDIAN     ELECTRICAb     NEWS 


H.    C.   Champ,   Fred.  J.   Grant,   \Vm.    Simpson,  \Vm. 
Willis,  W.  Piercy,  Alex.  Gerry,  Sam.  J.  Evanson. 

Steam  and  the  Steam  Engine — R.  H.  Johnston, 
Walter  Inglehart,  W.  Piercy,  Walter  Redpath,  H.  C. 
Champ,  H.  .Amos,  Wm.  Simpson,  A\ex.  Gerry,  Fred. 
J.  Grant,  J.  Mitchell. 


THE  N.  E.  L.  A.  CONVENTION. 

The  recent  convention  and  exhibition  in  New  York 
City  under  the  auspices  of  the  National  Electric  Light 
Association  of  the  United  States,  appear  to  have  been 
attended  by  more  than  ordinary  success.  The  proceed- 
ings of  the  convention  were  about  on  a  par  with  those 
of  previous  meetings  of  the  .Association.  On  the  other 
hand  the  exhibition  surpassed  anything  of  the  kind  pre- 
viously attempted,  excepting  only  the  electrical  display 
at  the  World's  Fair.  Side  by  side  with  the  electrical 
apparatus  of  to-day  were  to  be  seen  the  rude  devices 
employed  when  electricity  was  in  reality  "in  its  infancy." 
The  extent  of  the  public  interest  awakened  by  this  ex- 
hibition, may  be  judged  by  the  fact  that  on  some  days 
the  attendance  reached  the  high  figure  of  50,000. 

As  foreshadowed  in  the  Electrical  News  for  May, 
Mr.  Frederic  NichoUs,  manager  of  the  Canadian  Genera] 
Electric  Co.,  Toronto,  se- 
cured election  as  President 
of  the  Association  for  the 
ensuing  year,  an  honor  of 
which  that  gentleman  and 
Canadians  generally  have 
cause  to  feel  proud.  Mr. 
NichoUs,  whose  portrait  is 
herewith  presented,  is  too 
well  known  on  this  side  of 
the  line  to  require  any  ex- 
tended reference  in  these 
pages.  He  had  his  birth 
place  in  England  forty 
years  ago,  and  in  that 
country  and  Germany  re- 
ceived an  efficient  educa- 
tion. Upwards  of  fifteen 
years  ago  he  became  a 
resident  of  Toronto,  where 
step  by  step  he  has  risen 
to  the  position  of  promin- 
ence he  now  occupies  in 
the  business  world. 

Mr.  NichoUs  may  be 
classed  among  the  pioneers 
in  the  electrical  business  in 
Canada,  having  organized 
the  Incandescent  Light 
Co.,  of  Toronto,  and  held 
the    management    thereof 

until  a  few  months  ago.  He  is  also  a  director  of 
the  Toronto  Electric  Light  Company  ;  president  of 
the  Brantford  Street  Railway  Company  ;  vice-presi- 
dent of  the  Peterborough  Street  Railway  Company ; 
secretary  of  the  London  Electric  Light  Company,  a 
director  of  the  Toronto  and  Scarboro  Railway  Company, 
and  in  addition  is  interested  in  mining,  insurance,  pub-  ""der  the  continued  influence  of  a  high  electromotive  force,  show 
lishing,  and  other  enterprises.  '^  ^"''^'"'^  alteration  in  conductivity.     These  liquids  also  exhibit 

the  phenomenon  of  electrical  convection,  a  current  of  the  electro- 

lyte  setting  in  from  the  one  electrode,  whilst  the  other  appears 

simply  to  attract  the  repelled  liquid.  Recently,  Emil  Warburg 
has  been  investigating  these  phenomena.  He  employed  mixtures 
of  liquids  which  possessed  low  conductivity,  gradually  reducing 
the  proportion  of  one  of  the  constituents  until  the  conductivity  was 
nearly  that  of  the  other.  Such  mixed  solutions  as  these  were 
found  still  to  exhibit  the  above  phenomena.  The  behaviour  of 
these  solutions,  in  fact,  was  such  that  Warburg  is  led  to  the  con- 
clusion (vide  Ann.  Pliys.  Chem.,  1895  [2],  liv.,  pp.  _^q6 — 433),  that 
they  contain  an  electrolyte  in  a  slate  of  great  dilution,  upon  which 
their  conductivity  depends.  He  suggests  that  the  extraordinary 
behaviour  of  the  so-called  pure  (liquids  is  capable  of  a  similar 
explanation. 


PRESERVING  TELEGRAPH  POLES. 

Ix  the  preparation  of  posts  for  the  telegraph  service 
in  Sweden,  the  following  simple,  effective  and  cheap 
method  of  preserving  wood  from  decay  is  said  to  be 
employed  :  A  square  tank,  having  a  capacity  of  some 
200  gallons,  is  supported  at  a  height  of  20  feet  or  25 
feet  above  the  ground  by  means  of  a  light  skeleton 
tower  built  of  wood.  A  pipe  drops  from  the  bottom  of 
the  tank  to  within  30  inches  of  the  ground,  where  it  is 
connected  with  a  cluster  of  flexible  branches,  each  end- 
ing with  a  cap  having  an 
orifice  in  the  centre.  Each 
cap  is  clamped  on  to  the 
larger  end  ot  a  pole  in 
such  a  manner  that  no 
liquid  can  escape  from  the 
pipe  except  by  passing  into 
the  wood.  The  poles  are 
arranged  parallel  with  one 
another,  sloping  down- 
ward, and  troughs  run 
under  both  ends  to  catch 
drippings.  When  all  is 
ready,  a  solution  of  sul- 
phate of  copper,  which  has 
been  prepared  in  the  tank, 
is  allowed  to  descend  the 
pipe.  The  pressure  pro- 
duced by  the  fall  is  suffi- 
cient to  drive  the  solution, 
gradually  of  course,  right 
through  the  poles  from 
end  to  end.  When  the 
operation  is  ended,  and  the 
posts  dried,  the  whole  of 
the  fibre  of  the  wood  re- 
mains premeated  with  the 
preserving  chemical. 


MR.  FREDERIC  NICHOLLS, 
t  of  the  National  Electric  Light  Associat 


Prof.  Palaz  gives  the  follow- 
'"S  figures  as  to  the  relative 
heating  effects  of  different  illuminants  :  .Arc  light,  4  ;  incandescent 
light,  14  ;  kerosene,  argand  burner,  331  ;  gas,  argand  burner, 
380  ;  candle,  473  ;  gas,  butterfly  burner,  511. 

Some  Exceptions  to  Ohm's  Law. — It  has  been  observed,  says 
the  London  Electrical  Review,  that  amongst  the  liquids  there  are 
cert.iin  of  low  conductivity  ;  for  example,  benzine,  xvlene,  and 
turpentine,  which  do  not  seem  to  follow  Ohm's  law,   but  which. 


TECHNICAL  SCHOOL  EXAMINATIONS. 

The  examinations  in  "  Electricity  "  and  "  Steam  and 
the  Steam  Engine,"  at  the  Toronto  Technical  School 
were  quite  successful,  a  number  of  the  students  obtain- 
ing a  high  percentage  of  marks.  The  following  are  the 
names  of  the  succcessful  ones,  in  order  of  merit  : 

Electricity— R.  C.  Harris,  Herbert  S.  Small,  equal  ; 
Walter  Inglehart,  Walter  Redpath,  Alex.  Rose,  H. 
Amos,  H.  F.  Hutchi.son,  Thos.  P.  Marshall,  E.  Harris, 
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CORRESPONDENCE 


A   WARNING    TO    INVENTORS   AND 
PATENTEES. 

To  the  Editor  of  the  Canadian  Electrical  News. 

Sir, — In  a  recent  issue  of  the  Scientific  American,  a 
matter  was  brought  before  its  readers,  which,  from  its 
importance,  deserves  to  have  all  the  publicity  which  can 
be  given  it,  and  from  that  paper  are  taken  the  quota- 
tions in  this  letter.  There  exists  in  the  United  States, 
and  in  Canada  too,  unfortunately,  a  class  of  men  who 
have  adopted  the  opinion  that  the  inventor  is  made  to 
be  victimized  and  "  who  try  their  best  to  exploit  the 
community  of  patentees  for  their  own  benefit  and  the 
consequent  detriment  of  their  clients." 

"When  letters  patent  are  awarded,  the  drawings  and 
claims  of  the  patent  and  the  inventor's  name  are  pub- 
lished in  the  Official  Gazette  of  the  United  States  patent 
office.  This  appeals  at  once  to  a  large  number  of 
sharks,  calling  themselves  "patent  agents"  who  see  in 
the  inventor  a  possible  source  of  revenue.  As  soon  as 
the  patent  is  issued  the  inventor  therefore  begins  to  re- 
ceive letters  from  various  self-extolled  concerns,  recom- 
mending him  to  do  various  things,  to  apply  for  foreign 
patents,  or  to  permit  the  correspondents  to  act  as  his 
agents  for  the  sale  of  his  patent  on  commission. 

"  Many  of  these  letters  and  circulars  contain  state- 
ments that  are  absolutely  fraudulent.  The  inventor, 
for  example,  will  be  urged  to  apply  for  foreign  patents 
in  England,  France  and  Germany,  and  other  countries, 
when  the  agent  is  perfectly  well  aware  that  after  the 
patent  has  issued  in  the  United  States  and  has  been  pub- 
lished in  the  Patent  Office  Gazette,  valid  patents  cannot 
be  procured  in  those  countries,  except  under  the  Inter- 
national Convention,  v^^hich  he  is  seldom  able  to  avail 
himself  of.  The  patent  shark  relies  upon  the  ignorance 
of  this  fact  on  the  part  of  the  inventor  to  protect  him  in 
his  nefarious  traffic.  He  is  also  protected  from  detec- 
tion bv  the  fact  that  in  many  foreign  countries  there  is 
no  examination  as  to  novelty,  and  in  due  course,  and 
after  the  payment  of  the  government  fees,  the  patent 
will  issue  and  he  will  be  provided  with  the  letters  patent 
certificate  to  present  to  his  "  client "  who  sleeps  in 
blissful  ignorance  of  the  fact  that  the  documents  are  not 
worth  the  paper  they  are  printed  on. 

"In  many  cases  the  fees  upon  examination  will  be 
found  to  be  phenomenally  low  and  the  inventor  will  snap 
at  what  seems  to  him  a  bargain,  simply  to  find  that  in 
Germany,  perhaps,  he  has  procured  a  gebrauchmuster, 
or  model  of  utility  patent,  instead  of  a  patent  ;  or  in 
Canada  he  may  be  led  to  believe  that  he  has  procured  a 
patent  for  one  year  when  he  has  simply  filed  a  declara- 
tion of  intention,  which  affords  no  true  protection." 

Many  of  the  circulars  sent  out  are  artfully  worded  to 

convey  the  idea  that  the  invention  was  accidentally  come 

across    and    that    its  value  was    immediately  apparent. 

Inventors  are  usually  sanguine  and  frequently  fall  into 

the  trap  so  cunningly  set. 

Once  an  inventor  falls  into  the  hands  of  one  of  these 
firms  he  is  exploited  to  the  best  advantage,  and  remark- 
ably well  plucked  as  many  have  found  to  their  sorrow. 
The  moral  of  all  this  is — do  no  business  with  any  firm 
issuing  circulars  tending  to  inflate  the  hopes  of  the 
patentee  ;  have  no  dealings  with  any  firm  offering  to 
sell  a  patent  and  asking  for  an  advance,  and  in  all 
patent  matters  consult  only  solicitors  of  good  standing 
and  proved  integrity. 


If  Canadian  inventors  will  heed  the  warning  given  by 
those  in  a  position  to  give  advice,  they  will  save  them- 
selves much  annoyance  and  much  hardly  earned  money; 
at  the  same  time  the  much  desired  result  will  be  at- 
tained of  rendering  Canada  an  unprofitable  fishing 
ground  for  Yankee  patent  sharks. 

Yours,  etc. 

RiDOUT    &    M.WBEE. 


A  BOILER  TEST. 

Before  the  Montreal  Association  of  Stationary 
Engineers  Capt.  Wright  presented  a  report  of  a  boiler 
test  recently  made  by  him  in  that  city,  with  a  tew  pre- 
fatory remarks,  as  follows  : 

Before  reading  this  report,  I  will  make  a  few  words 
of  explanation.  .A.bout  two  weeks  ago  I  received  a 
letter  from  a  party  unknown  to  me,  requesting  me  to 
make  a  test  of  the  steaming  performance  of  a  boiler  in 
this  city.  I  have  met  so  many  schemes  to  burn  smoke 
and  make  boilers  do  impossibilities,  that  I  am  apt  to 
look  at  new-fangled  designs  with  suspicion.  Yet  it 
must  be  acknowledged  that  great  improvements  are 
possible.  The  fact  that  for  every  ton  of  coal  you  burn 
on  a  furnace  grate,  at  least  i6  tons  of  air  go  up  the 
chimney  at  a  temperature  of  500  or  600  degrees,  by 
which  one-fifth  of  the  total  heat  in  the  coal  is  absolutely 
lost,  except  in  so  far  as  it  induces  a  draft,  proves  that 
at  least  in  that  direction,  improvement  is  possible. 

It  is  unfortunately  the  case,  that  this  subject  is  often 
attacked  by  men  who  have  not  studied  the  question, 
and,  moreover,  are  in  ignorance  of  the  usual  practical 
methods  of  dealing  with  it,  as  far  as  the  burning  of 
wood  or  coal  in  a  furnace  is  concerned.  It  was  for 
these  reasons  that  at  first  I  had  no  intention  of  doing 
anything  in  connection  with  this  proposed  test.  But, 
hearing  who  the  interested  parties  were,  I  called  on 
them,  and  decided  to  act. 

The  circumstances  under  which  the  test  was  made 
were  uncommonly  unfavorable — a  rainy  dav,  a  leaky 
roof,  a  very  poor  article  of  coal,  completely  saturated 
with  water.  When  I  went  there  in  the  morning,  no 
preparations  for  a  test  had  been  made.  A  Fairbanks 
scale  was  got,  coal  was  weighed,  a  water  barrel  was 
mounted  on  the  scale,  and  connections  made  from  the 
service  pipe  to  barrel,  and  from  the  barrel  to  injector. 
This  took  time,  and  at  10  a.  m.  the  test  began.  At 
noon,  after  stopping  for  the  hour,  I  ran  over  my  notes 
and  was  surprised  at  the  results.  In  conformity  with 
the  daily  custom,  the  boiler  tubes  were  swept  out  during 
the  noon  hour.  What  was  then  accomplished  is  con- 
tained in  the  report,  which  1  will  now  read. 
D.  L.  DwiNNELL,  Esq.,  City. 

Dear  Sir  : — According  to  your  instructions,  a  test  was  made 
on  the  26th  ult.,  of  the  steaming  qualities  and  general  behavior  of 
the  boiler  in  the  works  of  "  The  Montreal  Toilet  Supply  Co."  on 
Dorchester  street,  in  this  city. 

The  boiler  is  of  the  common  cylindrical  type  with  return  tubes. 
The  shell  is  42"  dia.  and  1 1  feet  long,  with  thirty-nine  3"  tubes, 
and  a  grate  area  of  13,'^  square  feet.  The  principal  object  of  the 
test  was  to  determine  whether  certain  peculiarities  introduced  in 
the  setting,  increased  the  efficiency  of  the  furnace,  and  the  steam- 
ing qualities  of  the  boiler.  The  test  was  made  under  the  usual 
even,-  dav  conditions  of  work  and  began  at  10  a.m.  ending  at 
4.50  p.m.  Everything  was  taken  as  found  ;  no  change  was  made 
or  cleaning  done  previous  to  the  start.  A  bituminous  lower  port 
coal  was  used  and  was  an  inferior  quality  of  what  is  known  in  the 
trade,  as  "  Run  of  the  mine."  City  water  at  a  temperature  of  34 
degrees  was  alone  fed  to  the  boiler  by  an  injector  ;  the  overflow 
water,  in  starting  the  injector,  was  returned  to  the  barrel  it  came 
from.      This  barrel  was  mounted  on  the  platform  of  a  "  Fairbank 
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scale  willi  water  connections  to  and  from.  The  change,  or 
weight  of  water  running  to  each  barrel  was  the  same,  and  the 
tiino  when  filled  was  carefully  noled.  The  total  weight  of  water 
ft>d  10  the  boiler  between  10  a.m.  aiul  4.50  p.m.,  was  6864  lbs. 
Four  barrels  of  dry  coal  was  dumped  in  separate  heaps  on  the 
floor,  each  heap  weighing  23S  lbs.,  a  total  of  952  lbs.  consuiiu-d 
between  the  hours  above  named,  and  the  time  each  heap  lasted 
was  carefnllj'  observed.  In  this  manner  any  variation  or  irregu- 
larity is  observed  at  once. 

.At  the  close  of  the  test  the  ashes  weighed  90  lbs.  Deducting 
this  from  the  weight  of  coal  laid  on  the  floor,  leaves  .H62  lbs.  of 
combustible  or  pure  coal  consumed  between  the  above  hours. 
During  the  noon  hour,  the  boiler  furnishes  steam  to  the  coil  in  the 
drying  room  and  mangles,  and  209  lbs.  of  water  was  fed  to  the 
boiler,  and  52  lbs.  of  combustible  consumed  on  the  grate.  This 
performance  forms  no  part  of  the  test  in  working  hours,  for  if 
retained,  would  destroy  the  whole,  .ind  these  amounts  of  fuel  and 
water  nuisl  be  subtracted  from  the  total  between  10  a.m.  and  4.50 
p.m.  .ind  takes  this  form  :  Total  combustible  consumed  on  the 
gr.ite  between  to  and  12  a.m.  and  i  and  4.50  p.m.,  810  lbs.  Total 
water  fed  to  the  boiler  during  the  same  time,  at  a  temperature  of 
34  degrees,  6655  lbs.,  which  is  an  evaporation  of  8.216  pounds  of 
water  from  a  temperature  of  34  degrees  to  steam  at  seventy-five 
by  gauge,  per  pound  of  combustible  burned  on  the  grate,  equival- 
ent to  an  evaporation  froin  and  at  212  degrees,  of  10.02  pounds  of 
water  per  pound  of  combustible.  This  is  the  mean  performance 
of  the  boiler  during  the  working  time  of  the  test. 

The  gauge  was  kept  very  regular  at  seventy-five.  The  total 
absence  of  black  smoke  from  the  stack  was  remarkable.  .\t 
times  when  fresh  coal  had  been  put  on  the  grate,  a  thin  grey 
smoke  made  an  appearance  for  a  short  time,  and  generally  on 
looking  at  the  top  end  of  smoke  stack  there  was  no  visible  proof 
that  there  was  a  fire  under  the  boiler.  Al  the  close  of  the  test 
the  water  level  in  the  glass  was  the  same  as  at  the  beginning. 
The  uniform  rate  at  which  water  disappeared  from  the  boiler  was 
surprising.  During  the  working  hours,  both  forenoon  and  after- 
noon, if  209  lbs.  of  water  had  been  regularly  fed  every  ten 
minutes  to  the  boiler,  the  water  level  in  the  glass  would  have  been 
practically  the  same  during  the  working  lime  of  test. 

But  an  unexpected  change  did  take  place.  The  thirty-nine 
tubes  in  the  boiler  were  cleaned  in  the  noon  hour,  and  it  was 
observed  between  i  and  2  p.m.  that  the  consumption  of  fuel  was 
forty-seven  pounds  less  than  in  an}'  sixty  successive  minutes 
during  the  forenoon. 

The  method  of  conducting  the  test  permitted  this  comparison. 
At  first  I  thought  there  was  an  error,  but  if  so,  I  failed  to  detect 
it,  and  it  continued  at  the  same  rate  up  to  the  close  of  the  test, 
notwithstanding  the  weight  of  water  al  a  temperature  of 
thirty-four  degrees  supplied  to  the  boiler  per  hour,  was  pracllcally 
the  same  both  forenoon  and  afternoon. 

Between  10.50  and  11.50  a.m.  1236  lbs.  of  water  were  fed  to 
boiler  and  174  lbs.  of  combustible  was  consmned  on  the  grate. 
Between  2  and  3  p.m.  1237  lbs.  of  water  were  fed  to  boiler,  and 
127  lbs.  of  combustible  consumed  on  the  grate.  This  is  at  the 
rate  of  9.74  pounds  of  water  al  a  temperature  of  thirty-four 
degrees  evaporated  to  steam  at  seventy-five  by  gauge,  per  pound 
of  fuel  burnt  on  the  grate  : — equivalent  to  an  evaporation  from 
and  at  212  degrees,  of  1 1.87  pounds  of  w.iier  per  pound  of  com- 
bustible burned  on  the  grate. 

The  ashes  were  9.45%  of  the  weight  of  coal,  and  in  conformity 
with  all  reliable  and  comparable  tests  of  boilers,  the  standard 
results  are  calcul.aled  from  the  weight  of  combustible,  and  the 
equivalent  evaporation  from  and  at  212  degrees. 

The  boiler  house  appeared  to  be  formed  by  a  roof,  built  over  a 
former  alley  way,  between  two  adjacent  buildings. 

It  rained  steadily  during  the  time  of  the  test.  The  roof  leaked 
and  it  was  a  difficult  matter  to  find  standing  room  in  front  t)f  the 
boiler  where  water  did  not  drop  on  my  note  book. 

The  coal  used  had  been  kept  outside  in  a  yard  .ill  winter,  and 
contained  lumps  of  ice,  which  of  course,  iluring  the  weighing  of 
the  coal  were  thrown  oul  if  observed. 

In  view  of  the  results  obtained  during  tliis  test,  it  should  be 
repe.'ited  uiuli'r  tlilTerent  conditions. 

The  whole  respectfully  submitted, 

(signed)        Captain  Jamks  \Vrh;iit. 

Monlreal,  April  7111,   1S96. 


The  residents  of  Beamsville,  Ont.,  are  urging  the  extension  of 
the  Hamilton,  Grimsby  and  Beamsville  Railw.'iy  to  that  town,  and 
it  now  seems  probable  that  work  will  be  commenced  this  season. 


SPARKS. 

The  vill.-ige  of  Westporl,  Out.,  will  probablv  inlroduce  electric 
light. 

Bolhwell,  Oul.,  is  moving  in  Ihe  direction  of  securing  electric 
light. 

.An  eleclricil  st.icnp  c.uicelling  machine  is  in  o(>eralion  al  the 
post-oHice  at  Ottawa. 

The  St.  John,  N.  B.,  .Street  Railway  Company  are  extending 
their  line  to  the  park  and  cemeterv. 

The  Canadian  General  Electric  Co.  have  been  awarded  the 
contract  for  the  electrical  equipment  of  the  Hamilton  Radial  Elec- 
tric Railway. 

The  telegraph  and  telephone  companies'  cables  were  dam- 
aged at  Three  Rivers,  Sorel,  and  other  points  on  the  St. 
Lawrence,  as  the  result  of  spring  floods. 

The  Lachine  Rapids  Hydraulic  &  Land  Co.  have  decided  to 
place  their  wires  underground.  The  management  have  recently 
inspected  systems  of  conduits  in  different  cities  in  the  United 
States. 

A  citizen  of  Quebec  is  said  to  have  sent  to  Paris  for  an  eleclric 
omnibus,  which  can  ascend  and  descend  hills  with  greater  ease 
than  one  drawn  b)-  horses,  and  can  do  its  sixty  miles  an  hour 
comfortably  on  a  level  road. 

It  is  said  that  the  Maginn  Power  Generator  .ind  Motor  Co.,  01 
Chicago,  will  shortly  put  upon  the  market  a  light  motocycle,  the 
price  of  which  will  be  only  slightlj-  in  advance  of  that  of  a  first- 
class  bicycle. 

The  Steam  Boiler  and  Plate  Glass  Insurance  Companv,  of 
Canada,  with  head  office  at  London,  Ont.,  announce  the  transfer 
of  their  plate  glass  insurance  business  to  Lloyd's  Plate  Glass 
Insurance  Co.,  of  New  York. 

The  Upper  Ottawa  Improvement  Co.  are  replacing  their  No. 
14  copper  wire,  from  Ottawa  to  Guyon,  P.  Q.,  a  distance  of  40 
miles,  with  No.  9  galvanized  iron  wire.  The  construction  is  in 
the  hands  of  Mr.  Maurice  Quain,  electrician,  of  Ottawa. 

The  Brantford  Operating  and  .Agency  Co.  is  applj'ing  to  parlia 
ment  for  permission  to  change  its  name  to  the  Brantford  Electric 
and  Operating  Co.,  to  increase  the  capital  stock  to  $50,000,  and 
to  purchase  the  franchise,  assets  and  rights  of  the  Br.intford 
Electric  &  Power  Co. 

The  directors  of  the  Royal  Electric  Company  have  decided  to 
proceed  at  once  with  the  construction  of  the  water  power  at 
Chambly,  Que.  It  will  be  owned  by  the  Chambly  Manufacluring 
Company,  in  which  name  the  charter  now  stands,  and  the  pro- 
prietors, ten  in  number,  have  subscribed  $30,000  each.  The 
Royal  Electric  retains  an  interest  of  $200,000. 

The  Bell  Telephone  Company  have  made  .ipplicalion  10  the 
City  Council  of  Monlreal  for  permission  to  l.iy  underground 
conduits  for  their  wires.  The  Standard  Light  .ind  Power  Com- 
pany have  cert.ain  privileges  in  this  respect  which  were  obtained 
some  years  ago,  and  the  Council  have  decided  to  refer  the  matter 
to  Ihe  City  Attorney  before  taking  any  action. 

The  .St.  Martins  Telephone  Company,  St.  John,  N.  H.,  .11  their 
annual  meeting,  elected  the  following  directors  ;  Messrs.  W.  E. 
.Skillen,  John  McLeod,  Walter  H.  Allen,  C.  M.  Boslwick  and 
C.  D.  Trueman.  The  directors  afterwards  chose  .Mr.  John 
McLeod  as  president  ;   Mr.  \V.  H.  Allan  vice-president,  and   Mr. 

A.  W.  McMackin  as  secretary  and  general  manager. 

The  Hawkesbury  Lumber  Co.,  of  Hawkesbury,  Ont.,  have  pur- 
chased a  25  k.  w.  dynamo  of  the  Edison  type  for  lighting  Ihe 
interior  of  their  six  mills,  which  were  previously  lighted  by  arc 
and  series  incandescent,  from  a.  6o-light  Wood  .irc  dynamo  and 
35-light  Ball  dynamo  and  which  are  now  used  to  light  their  y.irds. 
The  change  is  a  decided  improvement  on  the  old  system. 

The  following  students  were  succes.sful  al  the  spring  ex.aminia- 
tions  al  McGill  University,  Montreal :  Electrical  Engineering — 
Charles  Harvey  Wright,  Renfrew,  Ont  ;  Harry  .Alex.  Chase, 
Kenlville,  N.  S.  ;  William  Currie,  B.  A.  Sc,  Montreal  ;  Homer 
Norton   J.iquays,   B.   .A.,    Montreal  ;  Wm.    Norton    Cunningham, 

B.  .A.  Sc,  Montreal  ;  .Stewart  Fleming  Rutherford,  Monlreal. 
Mechanical  Engineering — James  Lester  Willis  Gill,  Little  York, 
P.  E.  I.  ;  Francis  Edward  Courtice,  Port  -Sorry,  Ont.  ;  John 
William  Hunter,  Kingston  Station,  Ont.  ;  Thos.  Fred.  Kenny, 
Ottawa  ;  Ernest  Randolph  Clarke,  Stratford  ;  Henry  .Arthur  Bay- 
field, Charlottclown,  P.  E.  I.  ;  George  .Alexander  Walkem,  King- 
ston, Ont.  ;  Gordon  Scott  Rutherford,  Montreal. 
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ELECTRIC  POWER  FROM  THE  MONTMOR- 
ENCY FALLS  IN  CANADA. 

Bv  C.  C.  Chesney. 
The    Kails    of    Montmorency,    situated    eight    miles 
below  the  far-famed  and  historic  city  of  Quebec,  are  the 
scene  of  one  of  the  most  interesting  and  successful  elec- 
tric transmissions  of  power  in  America.      The  cataract, 
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almost  too  well  known  to  need  any  description,  is  the 
chief  natural  attraction^in  that  vicinity,  and  while  not 
possessing  the  magnitude  of  Niagara,  there  is  yet 
something  of  the  same  grandeur  ;nd  magnificence  in 
the  wild  rush  of  its  waters,  and  the 
same  deafening  roar  that  stuns  for  a 
moment  the  mind  of  the  most  stolid 
beholder.  From  a  height  of  more 
than  275  feet  the  waters  fall  perpen- 
dicularly over  the  face  of  the  rock, 
forming,  in  succession,  furious  cas- 
cades and  seething  pools  in  the 
ravine  below,  and  rushing  off  to  meet 
the  waters  of  the  majestic  St. 
Lawrence. 

It  is  the  especial  object  of  this 
article  to  call  the  attention  of  those 
interested  in  the  general  develop- 
ment of  water  powers,  and  especially 
of  those  who  may  have  occasion  to 
investigate  the  problem  of  the  trans- 
mission and  distribution  of  power  by 
alternate  currents  of  electricity,  to 
the  method  and  apparatus  there 
used,  in  the  belief  that  it  is  an  object 
lesson,  not  only  of  scientific  interest,  but  of  great  prac- 
tical value. 

To  a  people  less  conservative  than  the  "habitant," 
— less  apt  to  revel  in  the  memories  of  the  shrouded 
past,  utilitarian  possibilities  of  this  beautiful  cataract 
might  have  appealed  earlier,  but  with  this  mystic 
people,  and  within  sight  of  one  of  the  largest  cities  of 
Canada,     the    massive    energy    of    Montmorency    was 


allowed  to  waste  away  for  years  in  dashing  itself  into 
the  chasm  below. 

It  is  but  a  few  years  ago  that  a  company,  organised 
in  Quebec,  constructed  a  dam  across  the  narrow  gorge 
in  the  Montmorency  river  at  a  point  1500  feet  above  the 
face  of  the  falls,  with  the  object  of  utilizing  some  of  the 
power  for  manufacturing.  A  cotton  mill  was  built  at 
the  foot  of  the  bluflFs,  and  shortly  after,  a  small  arc 
station  was  erected  for  the  purpose  of  doing  arc  lighting 
in  the  city  of  Quebec. 

In  the  year  1889  the  present  Montmorency  Electric 
Power  Company  established,  in  connection  with  the  arc 
plant,  a  small  incandescent  plant  of  about  100  horse- 
power capacity,  using  2000-volt  alternate  current 
machines,  built  by  the  Royal  Electric  Company  of 
Montreal,  and  transmitting  the  current  to  Quebec  with 
a  loss  of  over  50  per  cent.  This  very  unsatisfactory 
and  uneconomical  plan  was  continued  until  the  summer 
of  1894,  when  a  change  of  management  brought  to  the 
service  of  the  company  the  well-tried  experience  and 
engineering  ability  of  Mr.  Frank  H.  Badger,  Jr.,  as 
general  manager,  and  Mr.  Louis  Burran,  as  electrician, 
to  whose  intelligent  work  and  attention  to  the  practical 
details  the  final  success  of  this  plant  is  largely  due. 

Acting  under  the  advice  and  direction  of  these  gentle- 
men, the  company  increased  the  capacity  of  the  old  dam 
to  a  minimum  of  about  12,000  horse-power.  A  short 
tunnel  was  run  through  the  solid  rock,  connecting  the 
dam  to  the  wooden  flume  which  continues  along  the 
face  of  the  adamantine  bluffs  for  a  distance  of  1500  feet 
to  the  gate  house  on  the  brow  of  the  hill.  The  con- 
struction of  this  flume  was  a  task  of  considerable  mag- 
nitude, involving  the  exercise  of  much  engineering 
skill.  From  the  gate  house,  on  the  brow  ot  the  hill,  a 
steel-riveted  tube,  having  a  diameter  of  72  inches  and  a 
length  of  1 100  feet,  is  carried  down  a  steep  incline  to  the 
power  house,  where  the  pipe-line  terminates  in  a  large 
steel  receiver  which  supplies  the  water  to  the  turbines. 


Station,  Showini.  .j^-imh  .sikkl  I'li'i 
Cotton  Company  with  Power. 


Si  I'l'LVlNG  THE 


Owing  to  the  extremely  high  head  and  the  great 
velocity  at  which  the  wheels'must  necessarily  run,  they 
were  required  to  be  very  simple,  stronger  and  more 
compact  than  is  the  general  rule.  The  wheels  adopted 
are  the  "  Little  Giant"  turbines,  manufactured  by  J.  C. 
Wilson  &  Co. ,  Picton,  Ontario.  The  noticeable  feature 
of  these  wheels,  besides  their  simplicity,  is  the  almost 
entire  absence  of  lateral    or   end    thrust,   so  frequently 
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found  in  the  ordinarj'  types.  They  have  two  sets  of  tricians  and  the  electrical  public  in  general.  The  sys- 
buckets,  keyed  on  the  same  shaft,  and  the  buckets  are  tern  has  been  proven  and  tried  in  numerous  cases  where 
so  formed  that  whatever  end  thrust  there  may  be  from  it  has  been  the  sole  dependence  of  the  larger  enterprises, 
the  one  set  is  counteracted  by  that  of  the  other.  The  and  where  the  practicability  of  transmitting  power  in 
particular  size  installed  at  the  Montmorency  falls  has  a  bulk  by  this  system  has  been  demonstrated  beyond 
capacity  of  700  horse-power  and  runs  at  a  speed  of  600  question.  It  lacks,  however,  range  and  flexibility  ;  it 
revolutions  per  minute.  The  "  Little  Giant"  turbine  is  lacks  a  motor  which  commercially  answers  the  require- 
comparatively  little  known  outside  the  Dominion  of  ments  of  power  distribution  ;  and  it  lacks  the  abilitv  to 
Canada,  but  some  idea  of  its  simple  and  compact  nature  be  readily  converted  into  direct  currents  for  railroad 
can  be  gained  from  the  fact    that  this  700  horse-power  and  electrolytic  work. 

wheel  is  only  21  inches  in  diameter  and  has  an  extreme  In  the  multiphase  systems,  however,  which  have 
length  not  exceeding  2  feet.  been  developed  within  the  last  few  years  by  the  various 
The  generating  station  is  a  two-storey  structure,  electrical  companies,  are  to  be  found  all  these  require- 
built  of  native  stone,  and  is  1 50  feet  long  by  50  feet  ments.  Coupled  with  the  simplicity  and  reliabilitv  of 
wide.  It  is  situated  in  a  picturesque  and  convenient  the  single-phase  systems,  are  to  be  found  range  and 
spot  between  the  hills  and  the  Quebec,  Montmorency  &  flexibility.  The  induction  motor  forms  the  missing 
Cfiarlevoix  Railroad.  The  first  floor  of  the  building  is  element  for  commercial  power  work,  and  extends  its 
devoted  entirely  to  the  turbines  and  the  necessary  gate  range  far  beyond  that  ever  realized  by  the  direct-current 
mechanism.  .Along  one  side  of  the  room  the  numerous  motor.  When  we  now  add  the  two-phase  or  three- 
wheels  are  arranged  in  a  row,  from  which  the  belts  pro-  phase  rotary  transformers,  we  have  a  system,  ideal  not 
ceed  at  an  angle  of  45  degrees  to  the  dynamos  only  for  long  distance  transmission  purposes,  but  ideal 
on  the  the  floor  above.  The  water  is  taken  from  the  for  general  central  station  work,  whether  the  energy  be 
receiver  in  this  same  room  and  is  discharged  partly  into  primarily  furnished  by  steam  or  water  power. 


the  tail  race 
which  empties 
into  the  St.  Law- 
rence river,  and 
partly  into  the 
48-inch  steel  pipe 
which  supplies 
water  to  the 
wheels  in  the 
mills  of  the  Mont- 
morency Cotton 
Manufacturing 
Company. 

The  second 
floor  is  the  dyna- 
mo room.  It  is 
a  large,  well  ven- 
tilated and  well 
lighted  space, 
having  practic- 
ally the  same  di- 


Thk  Dvnamo  Room,  .Montmore.>;cv  F.^lls  Power  Hoise. 


Naturally,  then, 
in  order  to  obtain 
the  most  com- 
plete and  com- 
mercial results 
from  the  power 
at  its  disposal, 
the  system 
adopted  by  the 
Mont  morency 
Electric  Power 
Company  is  a 
multiphase  sys- 
tem. The  par- 
ticular multi- 
phase system  is 
the  S.K.C. (Stan- 
ley- Kelly  -  Ches- 
ney)  two  -  phase 
system  as  applied 
by     the    Stanley 


mensions  as   the  building.     To  the  practised  eye  of  the      Electric  .Manufacturing  Company,   of  Pittsfield,   Mass., 
engineer,   it  is   at  once  apparent  that   the   design   and      U.  S.  A.,  the  Canadian  (manufacturers  being  the  Roval 


construction  here  have  been  carried  out  in  accordance 
with  the  best  engineering  skill.  It  is  unfortunate 
that  electric  lighting  stations,  as  a  rule,  have  been 
hurriedly  constructed  with  any  sort  of  material 
that  happened  to  be  near  at  hand,  and  equipped  with 
that  apparatus  which  was  offered  at  the  lowest  price, 
regardless  of  quality.  This  room  is,  therefore,  of  more 
than  usual  interest,  since  in  its  equipment,  or  that  pro- 
posed for  future  developments,  every  necessary  im- 
provement has  been  introduced  which  in  any  way  pro- 


Electric  Co.,  of  Montreal.) 

The  generators  are  situated  on  the  north  side  of  the 
dynamo  room.  The  foundations  are  of  solid  masonrv, 
through  which  are  run  a  number  of  tie  rods  which  hold 
an  insulating  cap  to  the  solid  bed  rock  of  granite.  The 
insulating  cap  consists  of  10  by  12-inch  timbers  which 
have  been  boiled  in  paraffine  in  order  to  completelv 
remove  all  moisture.  The  bed  plates  of  the  machines 
are  held  in  place  by  lag  screws  set  into  the  paraffined 
timber.      Each  generator  delivers  alternating  currents. 


mised  to  increase    the    reliability    and    efficiency  of  the  difl^ering  in  phase  by  90   degrees,    to    two   independent 

plant,  and  to  reduce  the  cost  of  operation.  circuits  at  an  electromotive  force  of  from  5200  to  5700 

The  problem  in  electrical  engineering  which  was  pre-  volts.      By  means  of  rheostats  in  the  fields  of  the  gener- 

sented  to  the  Montmorency  Electric  Power   Company  is  ators,  the  electromotive    force   can    be  varied    between 

typical  of  the  problems    presented   to  all  enterprises  for  these  limits,  to  meet  the  requirements  of  the  circuits, 
the  utilization  of  a  waterfall    by    the    transmission   and  The  frequency  is  66   periods  per  second     that  is,  the 


distribution  by  electricity  of  its  energy  to  distant  points. 
The  prime  requisites  in  any  such  system  for  power  trans- 
mission and  distribution  are,  necessarily,  simplicity  and 
reliability.      The  simplicity  and   reliability  of  the  single- 


current  is  reversed  approximately  8000  times  a  minute. 
The  generators  are  what  are  commonly  known  as  8000- 
alternation  machines.  This  frequency  was  selected  as 
being  one  of  the  standard  frequencies  advocated  bv  en- 


phase    alternating    system    are    well   known  to  all  elec-      gineers  of  the  Stanley  Electric  Manufacturing  Company 
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and  in  preference    to    133    periods    per  second   (16,000      with  a  stone  front.     The  building-  consists  of   a    store- 
alternations)  ;    for,    while  the  loss  in    the    core    of  the      room  on  the  second  floor,  the  offices  of  the  company  in 


transformers  was  increased  from  20  to  30  per  cent.,  and 
the  regulation  of  the  generators  from  a  total  of  2  per 
cent,  to  a  total  of  3  per  cent.,  the  self  inductive  drop  in 
the  transmission  lines  was  such  an  important  factor  that 
the  lower  frequency  was  considered  preferable,  as 
giving,  on  the  whole,  a  better  regulating  and  more 
economical  system. 

The  currents  delivered  by  the  generators  are  carried 
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by  heavily  insulated  cables  to  the  switchboard,  where  the 
attendant,  by  suitable  switches,  may  connect  the  gen- 
erators to  the  transmission  lines.  Two  separate  pole 
lines  have  been  constructed   to  Quebec.      One  follows      additional    safeguard    by    lessening   the  voltage  on  any 


the  front,  on  the  first  floor,  with  the  room  containing 
the  distributing  switchboard  immediately  in  the  rear. 
The  transformer  house  is  a  part  of  the  same  building, 
but  only  one  storey  high. 

The  transmission  lines  enter  the  sub-station  through 
the  cupola  to  the  high  potential  receiving  switchboard, 
which  contains  special  high-voltage  switches.  These 
switches  are  mounted  on  marble  and  are  fitted  with 
special  self-enclosing  boxes,  which  are  intended  to  cut  off 
any  possible  arc  that  may  be  formed  on  opening  the 
5,000-volt  circuits. 

From  the  transmission  lines  the  current  of  the  gener- 
ators is  carried  to  the  step-down  transformers,  where 
the  electromotive-force  of  transmission  is  transformed 
into  the  distributing  electromotive-force  of  2,000  volts. 
These  transformers  are  the  regular  indoor  type  of  the 
Stanley  Company,  and  are  arranged  on  a  rack,  in  two 
tiers,  five  wide  and  two  deep,  in  such  a  manner  that  the 
air  has  free  circulation,  or  that  they  may  be  artificially 
ventilated  if  it  be  so  desired.  They  are  of  50  K.W. 
capacity,  and  are  connected  in  pairs.  Each  is  wound 
for  a  primary  electromotive-force  of  2,500  volts,  and  a 
secondary  one  of  1,000  volts.  The  primaries  of  each 
pair  are  connected  in  series  for  receiving  5,000  volts, 
and  the  secondaries  in  series  for  delivering  2,000  volts 
to  the  distributing  system.      This  arrangement  gives  an 


the  route  of  the  Quebec,  Montmorency  &  Charlevoix 
Railroad,  carrying  two  transmission  lines,  each  having 
a  capacity  of  500  K.  W.  ;  the  other  follows  the  old 
Beauport  road,  carrying  one  transmission  line  of  a 
capacity  of  500  K.  W.,  and  provision  for  another  line. 


particular  coil,  and  in  case  of  a  burn-out  in  any  one 
transformer,  the  other  will  carry  the  load  for  a  time  un- 
til the  relay  transformer  can  be  cut  in.  The  insulation 
of  each  transformer  was  tested  with  10,000  volts.  The 
regulation  of  each  transformer  from  no  load  to  full  load 


.\11  the  lines  are  entirely  overhead,  and  are  entirely  sup-      is  about  i  per  cent.      The  average  efficiencies  of  the  en- 
ported  on  wooden  poles,  with  the  exception  that  at  the      tire  transformer  equipment,  as  shown  by  the  shop  tests, 
crossing  of  the  Charles  River  they  are  carried  across  the      are  : — 
river  on  iron  poles,  125  feet  high. 

Triple  petticoat  porcelain  insul- 
ators were  used,  and  were  made 
especially  for  this  plant  by  a  Can- 
adian manufacturer,  differing, 
however,  but  slightly  from  the 
design  now  in  common  use  for 
high  -  voltage  work.  The  line 
wire  is  No.  o,  B.  &S.  bare  copper. 
The  drop,  due  to  the  ohmic  resist- 
ance of  the  wire,  is  8  per  cent., 
which  is  increased  by  the  self- 
induction  to  10  per  cent.  On  the 
extreme  ends  of  the  top  cross- 
arms  of  each  pole  line  are  strung 
galvanized  iron  wires,  which  are 
grounded  at  every  third  or  fourth 
pole. 

These  iron  wires,  together  with 
lightning      arresters,     placed     at 

each  end  of  the  transmission  lines,  give  a  complete  and 
safe  protection  from  all  lightning  storms.  So  perfect 
has  been  this  protection,  that  a  discharge  in  either  the 
generating  station  or  sub-station  is  practically  unknown. 

The  transmission  lines  enter  the  city  of  Quebec  in 
that  portion  known  as  St.  Rochs,  and  the  sub-station  is 
located  in  the  centre  of  the  industrial  district,  where 
power  is  needed  for  the  tanneries  and  shoe  factories  for  distributing  board  in  the  next  room.  Provision  has 
which  the  city  is  noted.  The  sub-station  is  90  feet  long  been  made,  however,  for  two  more  circuits  of  the  same 
by  65  feet  wide,  and  is  two  storeys  high,   built  of  brick,      capacity. 


The  Generator  Switch-Board,  Montmorencv^Power  House. 


Efficiency,  full  load,         97.8  per  cent. 
"  half  load,         97.9  per  cent. 

"  quarter  load,  97      percent. 

The  transformers  are  divided  into  two  sets  of  eight 
transformers  each,  with  a  relay  of  two  transformers 
which  can  be  cut  in  or  out  without  stopping  the  service. 
Three  secondary  distributing  circuits  are  carried  to    the 
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The  current  from  the  secondaries  of  the   two  sets  of  stant,  is  inversely  as  the  clearance.      In   order,   then,  to 

transformers  is  carried  to  the  bus  bars  of  the  distributing  obtain  an  electromotive-force  following  the  sine  law,  the 

switchboard,  from  which  it  is  furnished  to  the  numerous  pole  faces  of  the   inductors  of  these  generators,  as  well 

city  circuits  for  light  and  power.  as     the    pole    faces     of    the     inductors     of    all    gen- 

The  generators  are  the  S.  K.  C.  inductor  type  of  two-  erators,  manufactured  by  the  Stanley  Electric  Manufac- 

phase  machines,  running  at  286  revolutions  per  minute.  turing  Company,   are    so    shaped    that   their   curvature 

Each  generator  has  a  capacity,  at  5,700   effective  volts,  may  be  expressed   by  a   formula  which  was  derived   by 

of  100  amperes.     They    are    the  largest  inductor    ma-  Mr.  Kelly,  of  the  Stanley  Company,  and  is  contained  in 

chines  that   have  ever  been  built,  and  are  the  first  and  a  United  States  patent  issued  to  him. 

only  practical  machines  that  have  ever  been  constructed  In  the    design  of  the    inductor  machine    it    has    been 

for  such  a  high  initial  electromotive  force.  found  by  the    writer  than  any  deviation  from  this    law, 

The  armature  is  stationary,  consisting  of  two  sets  of  or  the  use  of  any  other  than  a  sinusoidal  electromotive- 
laminated  iron  rings,  connected  by  steel  rods  four  inches  force  has  resulted  in  increased  losses  in  transformers 
in  diameter.  On  the  inner  surface  of  each  laminated  and  unsatisfactory  running  of  motors.  In  one  instance 
armature  ring  are  fifty-six  grooves  for  receiving  the  the  output  of  a  20  h.  p.  motor  was  reduced  25  per  cent, 
armature  coils.  The  weight  of  this  portion  of  the  ma-  on  a  machine  with  a  distorted  wave,  and  the  conden- 
chine  1542,580  pounds.  The  field  or  exciting  coil  is  sers  which  were  intended  to  balance  the  lagging  currents 
circular,  94  inches  in  diameter,  and  wound  on  two  of  the  motor,  were  absolutely  useless  for  that  purpose, 
copper  bobbins,  each  434^  inches  wide,  with  a  copper  A  novel  feature  has  been  introduced  for  the  first  time 
strip  four  inches  wide  and  .026  inch  thick.  It  is  insu-  in  these  generators.  The  entire  distributing  system  has 
lated  between  the  layers  with  a  special  oil-cloth  which  been  arranged  to  be  run  in  parallel,  and,  in  order  to  do 
is  practically  indestructible  at  temperatures  under  150C.  this  the  generators    must  be  kept  in  phase.      There  are 

To  the  dynamo  builder  the  advantage  of  constructing  some  objections,  however  to   paralleling  5,000  volt  ma- 

a  field  coil  on  such  lines  is  very  apparent.      With  a  free  chines  through  their  principal  circuits — also    do  diflScul- 

circulation  of  air,  and  every  turn  ot  the  winding   being,  ties  occur  in  par:illeling  long  transmission  lines.      A  de- 


fer cooling  purposes, 
practically  in  contact 
with  the  moving  air, 
there  is  no  possibility  of 
overheating  in  any  por- 
tion of  the  coil.  The 
copper  bobbin,  absorbing 
all  discharges,  prevents 
any  excessive  rise  of  elec- 
tromotive-force on  the 
coil,  which  might  be 
caused  by  carelessly,  or, 
under  extreme  circum- 
stances, intentionally, 
opening  the  field  circuit 
under  full  charge. 

There    are,    in    all,    56 


The  DisTRiBi  tim;  Station,  Moxtmorexcv  Fai.i.>  l\n\  1 


armature  coils,  28  for  each  phase.  The  coils  are  small 
and  were  wound  in  a  lathe.  Each  coil  was  carefully 
insulated  to  stand  15,000  volts  before  placing  it  in  the 
armature.  The  insulation  of  the  completed  armature 
was  tested,  finally,  with  12,000  volts. 

The  inductor,  the  only  moving  portion  of  the  ma- 
chine, is  a  steel  casting,  43  inches  long,  and  84  inches 
in  diameter,  upon  the  periphery  of  which  are  two  sets 
of  polar  projections  of  iron  lamina;,  fourteen  at  each 
end.  The  weight  of  the  inductor,  including  the  shaft, 
is  28,470  pounds.  The  net  weight  of  the  completed 
machine  is,  approximately,   100,000  pounds. 

In  the  operation  of  alternating  current  motors,  and 
also  of  transformers,  it  is  now  generally  recognized  as 
important  that  the  currents  and  magnetic  fluxes  should 
vary  sinusoidally,  for  the  more  nearly  such  a  condition 
is  approached,  the  less  are  the  losses  and  idle  currents. 
A  first  step  toward  obtaining  these  conditions  is  the 
making  of  the  impressed  electromotive-force  of  the 
generator  sinusoidal.  The  flux  between  a  field  pole  and 
the  opposite  iron  of  the  armature  distributes  itself,  so 
that  it  is,  at  every  point,  inversely  proportional  to  the 
reluctance  of  the  gap  at  that  point,  or  inversely  pro- 
portional to  the  distance  from  the  field  pole  to  the  arma- 
ture iron  ;  that  is,    the    electro-motive    force  at  any  in- 


fect arising  in  any  wire  of 
one  line,  such  as  a 
ground  or  leak,  aflfects  all 
the  wires  in  all  tlie  lines, 
so  that  if  at  any  other 
point  another  ground 
occurs,  the  generators 
between  the  two  ground- 
ed points  are  all  short 
circuited.  To  overcome 
this  difficulty,  the  mains 
from  the  different  ma- 
chines are  kept  separate 
and  the  secondaries  of  the 
step-down  transformers 
are  connected  in  parallel 
with  the  supply  mains. 
In  consequence,  unless  the  line  from  one  generator 
has  two  weak  points,  there  is  no  leakage,  and,  at  any 
rate,  the  leakage  due  to  two  weak  points  can  affect 
directly  only  one  generator.  In  order  to  keep  the 
generators  in  phase  under  these  conditions,  a  separate 
and  distinct  synchronising  winding  gives  an  electro- 
motive-force of  1 20  volts  and  has  a  synchronising  capa- 
city of  about  100  K.  W.  This,  together  with  the  effect 
that  can  be  obtained  through  the  paralled  secondaries 
of  the  step-down  transformers  is  sufficient  to  give  per- 
fect parallel  running.  The  load  can  be  readily  shifted 
from  one  generator  to  the  other  by  varying  the  quantity 
of  water  supplied  to  the  turbines. 

The  exciters  are  two  slow  speed,  direct  current  ma- 
chines of  12  K.  W.  capacity,  each  of  sufficient  capacity 
to  excite  the  fields  of  the  three  alternators. 

Some  of  the  electrical  data  of  these  machines 
are  interesting,  as  showing  the  improvement  in 
dynamo  design  and  the  possibilities  of  the  inductor 
type  of  machine.  From  the  shop  tests  we  have  the 
following  :  - 

Maximum  loss  in  field,  4000  w.ilts. 

Loss  in  armature  iron,  1 

..        r  ■   .■  J      ■    J  1  20,000       " 

friction  and  windagpe  J 

"        armature  copper  7000      " 
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From  these  we  calculate  the  efficiencies  : — 

Full  load,  95.1  per  cent. 
Half  load,  92.3  per  cent. 
Quarter  load,  87      per  cent. 

The  rise    of  temperature  after  a    run  of  twenty-four 

hours,  with  full  load,  is  as  follows  : 

Field  coil,  12°  C. 

.\rniature  iron,  21°  C. 

Inductor  iron,  7°  C. 

Arniciture  coils,  26"  C. 

Bearings,  21    C. 

The  regulation,  that  is,  the  variation  of  the  electro- 
motive force  from  no  load  to  full  load,  with  same  speed 
and  same  field  excitation,  was  3>2  per  cent.  With  full 
load  on  one  phase  and  no  load  on  the  other,  the  percen- 
tage difference  of  electromotive  force  was  ^/^  pe""  cent. 

The  design  of  the  switchboards  and  the  general 
features  of  their  construction  can  be  best  understood  by 
reference  to  the  illustrations  on  pages  13  and  14.  Both 
the  generator  and  distributing  switchboards  are  built  of 
marble,  supported  upon  wooden  frames,  and  the  panel 
method  of  construction  is  followed  throughout.  Each 
slab  of  marble  was  tested  for  metallic  streaks,  with  a 
pressure  of  12,000  volts. 

The  generator  board  consists  of  three  sections,  of 
three  panels  each.  The  lower  panel  of  the  left-hand 
section  carries  the  two  rheostats  for  controlling  the 
fields  of  two  of  the  generators.  They  are  mounted  on 
the  back  of  the  board,  and  only  the  handles  and  the 
heads  of  the  supporting  bolts  show.  The  middle  panel 
carries  four  machine  switches  with  self-closing  arc  cut- 
offs, two  for  each  generator,  and  one  of  these  for  each 
phase.  These  connect  directly  to  two  of  the  four-wire 
transmission  lines. 

It  is  never  intended  to  open  these  switches  under 
load,  except  in  the  case  of  great  emergency,  when  the 
automatic  cut-offs  will  take  care  of  any  discharge  from 
the  line,  or  any  tendency  to  arc.  When  a  generator  is 
to  be  taken  out  of  work,  the  load,  if  it  is  running  in 
parallel  with  another,  is  shifted  to  the  other  by  gradually 
cutting  off  the  supply  of  water  to  its  turbine  ;  after  that, 
the  switch  can  be  opened  without  difficulty.  If  the 
generators  are  running  independently,  the  load  is  first 
transferred  at  the  sub-station  before  opening  the  switch. 

The  upper  panel  contains  four  ammeters,  two  tor 
each  transmission  line,  and  four  voltmeters,  with  high- 
potential  station  voltmeter  transformers  placed  directly 
at  the  back.  The  right-hand  section  is  exactly  the 
same  as  the  left,  with  the  exception  that  it  is,  at  present, 
equipped  for  only  one  generator  and  transmission  cir- 
cuit. 

The  lower  panel  of  the  middle  section  carries  three 
four-pole,  single-throw  switches  for  connecting  the  syn- 
chronising windings  of  the  generators  in  parallel.  The 
synchronising  lamps  are  shown  just  above. 

The  middle  panel  is  the  exciter  panel,  carrying  the 
necessary  switches  for  paralleling  the  two  exciters,  and 
for  charging  the  field  of  any  generator  from  any  exciter 
if  the  exciters  are  running  independently. 

The  upper  panel  contains  three  direct-current  ammet- 
ers for  the  fields  of  the  generators,  and  also  four  alter- 
nating current  voltmeters,  with  voltmeter  transformer 
at  the  back,  connecting  to  the  2, coo-volt  potential  lines 
which  return  from  the  sub-station. 

The  distributing  board  was  originally  designed  for 
parallel  running  only,  but  it  was  afterwards  learned  that 
on  rare  occasions  ice  accumulates  in  the  turbine  feed 
pipes,  which  affects  the  speed  of  the  wheels  and  makes 
parallel  running  an  impossibility.      In  consequence,    the 


original  design  was  changed  to  permit  either  indepen- 
dent or  parallel  running  of  the  generators.  The  two 
sections  on  the  left  of  the  board  are  organized  for  light- 
ing alone,  and  to  permit  the  transfer  of  any  two-wire 
circuit  upon  any  of  the  possible  four  sets  of  step-down 
transformers.  This  is  accomplished  by  a  series  of  three 
double-throw,  double-pole  switches.  At  the  extreme 
top  of  this  section  are  the  automatic  circuit-breakers. 
The  two  sections  on  the  right  of  the  board  are  organised 
for  light  and  power,  and  differ  from  those  on  the  left 
only  in  that  the  four-pole  double-throw  switches  are 
substituted  for  the  two-pole  double-throw. 

The  two  centre  sections  are  the  same  in  design.  The 
upper  panels  contain  the  voltmeters  and  ammeters  for 
the  various  circuits.  The  middle  panels  carry  four-pole 
double-throw  switches,  and  are  connected  to  the  second- 
aries of  the  step-down  transformers  in  such  a  manner 
that,  if  the  switches  are  thrown  up,  three  sets  of  two- 
phase  secondaries  are  connected  to  three  separate  sets 
of  bus  bars  ;  if  they  are  thrown  down,  all  the  secondaries 
of  each  phase  are  connected  in  parallel.  The  lower 
panel  carries  the  ground  detectors  of  the  ordinary  trans- 
forming type.  The  whole  switchboard  is  26  feet  long 
and  1 1  feet  high. 

All  the  motors  now  in  use  by  the  Montmorency 
Electric  Power  Company  are  the  S.  K.  C.  induction 
motors.  These  motors  were  described  by  Dr.  Bell  in 
the  January  number  of  this  magazine.  They  vary  in 
size  from  one  horse-power  to  30  horse-power,  and  do  all 
kinds  of  work,  running  the  tools  of  carpenter  and  ma- 
chine shops,  driving  the  saws  and  wood-planers  of  plan- 
ing mills,  and  handling  the  freight  elevators  in  various 
mills  and  in  wholesale  warehouses  with  perfect  satisfac- 
tion. It  is  now  well  understood  that  the  magnetizing 
current  of  an  induction  motor  lags  behind  the  applied 
electromotive-force,  and  that  a  lagging  current  in  prac- 
tice involves  considerable  loss  and  expense,  by  necessi- 
tating the  use  of  larger  conductors  and  generating  ap- 
paratus, while  it  seriously  interferes  with  the  proper 
regulation  of  the  generators,  and  increases  the  normal 
drop  of  the  line. 

In  the  S.  K.  C.  motor  the  magnetising  current  is  fur- 
nished by  condensers  ;  the  motor  then  takes  current  in 
proportion  to  the  load.  Two  condensers  are  connected 
in  multiple  with  the  fields  of  the  motor,  and  each  has  a 
capacity  in  amperes  at  the  working  voltage  practically 
equal  to  the  no-load  current  of  each  field  of  the  motor. 
If  there  is  no  distortion  of  the  current  wave,  the  appar- 
ent energy  taken  by  an  induction  motor  with  condensers 
is  equal  to  the  real  energy. 

An  interesting  example  of  the  value  of  condensers  on 
induction  motors  is  shown  in  a  small  plant  in  New  Eng- 
land. The  generator  was  a  6o-ampere  two-phase  ma- 
chine, manufactured  by  one  of  the  larger  electrical  com- 
panies, and  was  furnishing  power  to  a  number  of  small 
induction  motors.  The  motors  were  doing  all  kinds  of 
general  factory  work  and  running  ten  hours  a  day.  The 
average  load  on  the  motors  was  about  one-quarter  of 
their  maximum.  The  amount  of  current  furnished  by 
the  generator  to  the  motors  was  52  amperes  at  1,152 
volts.     The  power  factor  was  0.505. 

When  the  motors  were  supplied  with  condensers,  the 
current  was  reduced  to  28  amperes  at  1,150  volts,  and 
the  power  factor  was  increased  to  0.863.  The  reason 
that  the  power  factor  was  not  increased  to  unity  was 
the  existence  of  harmonics  in  the  curve  of  the  electro- 
motive-force of  the  particular  machine  in  use. 

As  to  the  commercial  efficiency  obtained  in  this  plant, 
it  is  interesting  to  note  that,  with  the  generator  working 
at  full  load,  for  every  100  K.  W.  of  energy  delivered  to 
the  pulley  of  the  generator,  95.1  K.W.  are  delivered  to 
the  line  at  the  generating  station  ;  87 '4  K.  W.  are  de- 
livered to  the  terminal  of  the  step-down  transformers, 
and  86  K.W.  are  delivered  to  the  distributing  mains  of 
the  sub-station. — Cassiers'  Magazine. 
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AN  ELECTRIC  SELF-LOADING  CAR. 

Mr.  a.  Jackson  Reynolds,  of  Montreal,  has  patented 
an  electric  self-loading  car  for  street  cleaning  purposes 
which  is  claimed  to  possess  great  mechanical  ingenuity, 
and  which  promises  to  result  in  a  large  saving  in  the 
cost  of  cleaning  city  streets.  The  first  car  manufactured 
under  his  patents  was  turned  out  of  the  Rathbun  Com- 
pany's works  at  Deseronto  a  fortnight  ago,  and  is 
shown  in  the  accompanying  illustration. 

The  system  of  cleaning  is  as  follows  :  About  one- 
third  of  the  surface  of  the  street  is  swept  from  the  curb 
inwardly  towards  the  railway  tracks  by  the  ordinary 
horse  sweepers,  driven  in  the  opposite  direction  from 
the  usual  way  of  sweeping  from  the  centre  to  the  out- 
side.     The  refuse  is  then  taken   up    by    the  self-loading 


instantly  at  any  point  desired.  The  brushes,  steel  cas- 
ings, and  rubber  aprons  are  so  constructed  as  to  work 
in  either  direction  automatically.  The  cars  are  driven 
preferably  by  a  stationary  motor  placed  directly  over 
the  brushes  on  the  operating  platform  of  the  car,  the 
brush  being  operated  from  a  counter-shaft  by  sprocket 
wheels  and  chain. 

The  brush,  which  has  been  specially  manufactured  for 
the  purpose,  makes  five  revolutions  to  each  one  of  a  car 
wheel.  It  works  much  on  the  same  principle  as  a  car- 
pet sweeper,  and  will  throw  the  dust  a  distance  of 
twenty-five  feet.  Its  capacity  is  about  twentv-eight 
car  loads.  The  broom,  which  is  fastened  to  solid  heavy 
axles,  is  so  arranged  that  it  always  fills  the  case  in 
which  it  is  contained,   a    simple  but    ingenious    device 


car  at  any  desired  speed  and  conveyed  to  the  desired 
location. 

The  car  shown  herewith  is  22  feet  in  length,  8  feet 
wide  and  9}^  feet  high,  very  compactly  and  strongly 
built  in  every  section.  It  is  fitted  with  all  the  appliances 
for  electricity  common  to  a  regular  trolley  car.  Con- 
trary to  general  use  the  brakes,  motors,  etc.,  are  all 
situated  above  the  wheels  and  axles  so  as  not  to  impede 
the  full  action  of  the  brush.  The  operating  platform  on 
which  the  persons  stand  while  directing  the  motion  of  the 
car  and  broom  is  8x5  feet,  and  so  placed  as  to  protect 
them  from  being  touched  by  the  dust  thrown  from  the 
revolving  brush  or  broom. 

The  results  are  accomplished  mainly  by  placing  a 
large  rotary  brush  across  the  centre  of  a  moving  car, 
aid  brushes  being  covered  with  steel  casings,  with 
proper  outlets  for  discharging  the  sweepings  into  the 
body  of  the  car,  and  covering  the  brushes  with  said  steel 
plates,  having  rubber  aprons  fitting  the  pavements. 
The  high  speed  of  the  brush  forms  a  powerful  suction, 
which  takes  up  all  the  itemized  matter  and  deposits  it 
over  the  brush  into  the  body  of  the  car,  which  is  pro- 
vided with  pivoted  dump  floors  for    dropping    the    load 


changing  the  size  of  the  latter  to  suit  the  changes  made 
b}-  the  wear  of  material.  The  broom  acts  as  well  one 
way  as  another,  steel  deflectors  being  so  arranged  that 
it  can  be  run  backward  without  any  change  of  machinery 
or  even  without  touching  it.  By  a  change  of  the  trolley 
the  action  may  be  reversed  instantly  so  as  to  throw  the 
dust  one  way  or  the  other  as  may  be  desired.  The 
broom  may  be  extended  so  as  to  cover  the  whole  street 
outside  the  car-track  if  necessary.  For  removing  snow 
in  winter  the  car  may  be  constructed  as  long  or  wide  as 
may  be  required.  The  car  may  be  unloaded  in  thirty 
seconds,  one  man  doing  the  whole  work  by  manipulating 
a  lever. 

The  cost  of  operating  this  electric  sweeper  is  claimed 
to  be  about  $3.00  per  mile.  The  side  sweeping  by  horse 
machines  can  be  done  for  Si. 50  per  mile,  which  makes 
the  total  cost  $4.50  per  mile.  From  $15  to  Sjj  per 
mile  is  now  paid  by  cities  for  the  same  work. 

The  price  of  cars  will  be  $1,000,  with  a  royalty  of  one 
dollar  per  mile  for  all  streets  cleaned. 

The  inventor,  Mr.  Reynolds,  now  of  .Montreal,  but 
formerly  of  Worcester,  Mass.,  has  had  an  experience  of 
thirty-live    years    in    the    design    and    construction    ot 
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mechanical  apparatus,  having  spent  four  years  with  the 
best  engineers  of  Paris,  London,  Vienna,  and  other 
foreign  cities.  He  is  also  the  inventor  of  several  other 
devices  for  which  patents  have  been  granted  in  Canada 
and  the  United  States. 

Mr.  Jackson  informs  us  that  he  has  already  entered 
into  agreement  with  Ontario  parties  for  the  exclusive 
use  of  "his  cars  in  this  province,  for  which  privilege  the 
consideration  of  $45,000  is  to  be  paid. 


SPARKS. 

The  directors  of  the  London  Street  Railway  Company  have 
authorized  the  issue  of  a  larger  amount  of  stock. 

Work  has  been  commenced  on  new  car  sheds  for  the  London 
Street  Railway  Company,  to  cost  $7,000. 

Work  on  the  Hull  and  Aylmer  road  is  progressing  favorably. 
The  first  four  cars  will  shortly  be  shipped  from  Peterborough. 

During  the  year  1895  the  Niagara  Falls  Park  &  River  Railway 
carried  499,015  passengers.  The  receipts  were  $65,784,  and  cost 
of  operation  $40,630. 

The  Hull  Electric  Co.'s  power  house  at  Dechenes  is  completed, 
while  the  car  shed,  of  stone,  will  be  finished  in  a  few  days.  Cars 
will  be  running  before  the  ist  of  July. 

The  Petrolia  Electric  Light  &  Power  Co.  are  installing  a  direct 
current  Canadian  General  Electric  Co.  power  plant  for  pumping 
some  oil  wells  near  their  power  house. 

The  Gananoque  Electric  Light  &  Power  Co.  have  increased 
their  three  wire  incandescent  plant  by  ordering  two  600  light 
machines  from  the  Canadian  General  Electric  Co. 

The  Consolidated  Railway  and  Light  Co.,  of  Vancouver,  have 
ordered  two  additional  open  cars  from  the  Canadian  General 
Electric  Co.  The  equipments  will  be  of  the  standard  C.  G.  E.  800 
type. 

C.  G.  T.  Clark,  superintendent  of  the  e'ectric  lighting  station 
at  Niagara  Falls,  Ont.,  recently  had  a  narrow  escape  from  death 
at  Tonawanda  by  coming  in  contact  with  a  trolley  while  riding  a 
bicycle. 

Markdale,  Ont.  is  to  have  incandescent  light.  Power  will  be 
obtained  from  a  water  power  about  one  mile  out  of  town.  The 
contract  for  the  plant  has  been  closed  with  the  Canadian  General 
Electric  Co. 

The  London  Stieet  Ry.  Co.  have  placed  an  order  for  12 
additional  C.  G.  E.  800  motors  with  the  Canadian  General  Elec- 
tric Co.  This  will  make  60  motors  of  this  type  operating  on  the 
London  road. 

The  ratepayers  of  Sherbrooke,  Que.,  have  sanctioned  the  con- 
struction of  an  electric  railway  along  the  streets  of  the  town. 
Work  will  therefore  be  commenced  at  once,  and  the  park  line 
completed  by  fall. 

Mr.  C.  A.  Cunningham  has  entered  an  action  in  the  courts 
against  the  Royal  Electric  Company,  claiming  $10,000  for  the 
loss  of  one  of  his  eyes.  The  plaintiff  met  with  the  accident  while 
in  the  employ  of  the  Company. 

The  town  of  Listowel,  Ont.,  has  under  consideration  the  ques- 
tion of  installing  an  electric  light  plant.  A  committee  of  the  Town 
Council  has  recommended  that  an  electrical  engineer  be  engaged 
to  report  on  the  cost  thereof. 

The  earnings  of  the  Montreal  Sti'eet  Railway  Co.,  for  seven 
months  ending  30th  April  last,  are  $661,543.86,  against  $545,- 
864.94  for  the  same  period  last  year,  an  increase  of  $115,678.92, 
giving  an  increase  in  the  average  daily  earnings  of  $543. 10. 

An  electric  railway  company  is  applying  for  incorporation  to 
operate  in  the  city  of  Charlotletown,  P.  E.  L  The  city  council 
has  granted  the  company  permission  to  operate  cars  on  Sunday, 
which  step  is  strongly  opposed  by  the  Ministerial  Association. 

The  Hamilton,  Chedoke  &  Ancaster  Railway  Co.,  who  pro- 
pose building  a  trolley  line  to  run  in  connection  with  the  street 
car  system  from  Hamilton  to  Alberton,  have  requested  a  bonus  of 
$15,000  when  the  line  reaches  Ancaster,  and  the  same  amount 
when  completed. 

The  date  limit  for  the  commencement  of  the  electric  railway  at 
Quebec  has  expired,  which  involves  the  forfeiture  of  $10,000.  It 
is  probable,  however,  that  the  City  Council  will  grant  an  extension 
of  time,  Mr.  Beemer  having  given  assurances  that  the  work  will 
shortly  be  proceeded  with. 

The  Port  Dalhousie,  St.  Catharines  &  Thorold  Ry.  Co.  have 
recently  rebuilt  their  overhead  line  changing  from  the  old  Van 
Depoele  over-running  system  to  the  standard  under-running 
trolley,  .'\dditional  motors  of  the  C.  G.  E.  1200  type  have  also 
been  purchased  from  the  Canadian  General  Electric  Co. 

The  work  of  constructing  the  new  electric  street  railway  system 
at  Moncton,  N.  B.,  is  proceeding  rapidly.  The  Canadian  General 
Electric  Company  have  the  contract  for  the  apparatus,  which 
includes  a  100  k.  w.  generator  and  two  double  motors  C.G.E.  800 
equipments.     The  road  is  to  be  in  operation  by  the  ist  of  July. 

Work  has  been  commenced  on  the  electric  street  railway  at 
Sarnia,  Ont.  It  is  the  intention  of  the  company  to  have  one  of 
the  finest  systems  in  Canada.  The  road  will  extend  from  Sarnia 
to  Point  Edward,  and  then  to  Weesbeach,  a  summer  resort  on  the 
shore  of  Lake  Huron.  The  city  gave  the  company  a  bonus  of 
$10,000. 

The  cars  of  the  Westminster  and  Vancouver  Electric  Tramway 


Company  have  been  improved  and  remodelled,  under  the  superin 
tendence  of  Mr.  P.  M.  Smith,  the  efficient  manager  of  the  road. 
The  new  Bessemer  Sheet  Steel  Headlight,  made  by  the  United 
States  Headlight  Co.  for  the  patentees,  has  also  been  obtained. 
This  is  said  to  be  the  most  improved  headlight  obtainable. 

Col.  Stacey,  who  recently  purchased  the  street  railway  fran- 
chise of  St.  Thomas,  Ont.,  has  m.ade  a  formal  proposition  to  light 
the  city  with  2,000  candle  power  lights  and  electrify  the  railway 
system.  The  price  asked  from  the  city  is  $10,000  for  the  first 
three  years,  $9,000  for  the  .second  three  years,  and  $8,500  for  the 
following  four  years,  the  city  to  have  the  option  of  purchasing  the 
plant  at  the  end  of  that  time. 

At  a  recent  meeting  of  the  provisional  directors  of  the  Chatham 
City  and  Suburban  Railwaj'  Company,  of  Chatham,  Ont.,  there 
were  present  Messrs.  John  Mercer,  G.  P.  Sholficld,  Manson 
Campbell,  John  A.  Walker,  Fred  Stone,  Wm.  Douglas,  Q.  C, 
and  Geo.  C.  Rankin,  London.  Mr.  Walker  was  appointed  chair- 
man of  the  Provisional  Board,  and  Mr.  Wm.  Douglas,  Q.  C, 
secretary.     It  was  decided  to  at  once  open  a  stock  book. 

Work  has  been  commenced  on  the  power  house  for  the  Hamil-  " 
ton  Radial  Railway  Company  at  Burlington.  It  will  be  of  brick, 
53  feet  by  100  feel,  and  will  contain  three  boilers  and  two  engines, 
each  of  250  horse  power.  The  chimney  will  be  14  feet  in  diameter 
at  its  base  and  108  feet  in  height.  Space  will  be  left  for  additional 
engines  and  boilers  should  they  be  required.  An  effort  will  be 
made  to  put  the  line  in  operation  by  Dominion  Day. 

An  exchange  says  that  the  enterprise  of  organizing  a  company 
to  build  an  electric  railway  for  Port  Hope  promises  to  develop 
into  a  definite  scheme.  Plans  have  beeen  prepared  which  demon- 
strate that  for  a  comparatively  small  expenditure  an  electric  rail- 
way could  be  opened  between  Port  Hope  and  Pontypool,  thus 
connecting  with  the  C.  P.  R.,  and  extending  a  mail  service  to 
Kendall,  Orono,  Osaca  and  other  places  which  are  at  present 
readied  only  by  stage. 

Dr.  Oille,  President  of  the  Niagara  Central  Railway  Company  ; 
Aid.  J.  S.  Campbell  and  J.  C.  Rykert,  of  St.  Catharines,  and  Mr. 
William  McGill,  of  Thorold,  recently  waited  on  the  Dominion 
Government  requesting  that  the  subsidy  of  $100,000  standing  to 
the  credit  of  the  ro.id  to  Hamilton  be  diverted  so  that  $40,000  of 
it  might  be  a)>plied  to  the  improvement  of  the  existing  roadbed 
and  $60,000  subsequently  to  an  electric  svstem  connecting  with 
the  Toronto,  Hamilton  &  Buffalo  Railwav. 

The  shareholders  of  the  Moncton  Street  Railway,  Heat  and 
Power  Company  have  elected  directors  as  follows  :  J.  L.  Harris, 
president  ;  J.  W.  Y.  Smith,  vice-president  ;  R.  A.  Borden,  secre- 
tary-treasurer ;  F.  W.  Summer,  E.  C.  Cole,  J.  C.  Robertson,  F. 
A.  West,  and  Aid.  Girvan.  It  has  been  decided  to  proceed  at 
once  with  the  construction  of  the  road,  and  it  is  expected  to  have 
cars  running  in  about  two  months.  Stock  to  the  amount  of 
$50,000  has  been  subscribed.  The  power  house  will  be  erected 
at  the  wharf  siding  at  the  foot  of  King  street. 

The  Montreal  Street  Railway  Company  are  again  making 
extensive  additions  to  their  power  plant.  An  order  has  been 
given  to  the  Canadian  General  Electric  Co.  for  a  1,500  kilowatt 
generator  which  will  be  coupled  direct  to  a  3,000  horse-power 
Laurie  engine.  This  immense  unit,  in  which  the  weight  of  the 
generator  alone  will  be  nearly  100  tons,  is  similar  in  style  to  the 
direct-connected  units  supplied  to  the  Toronto  and  Winnipeg 
Street  Railway  Companies.  With  the  addition  of  the  new 
machine,  the  capacity  of  the  generator  in  the  Montreal  Railway 
Company's  pow'er  house  will  exceed  8,000  horse  power. 

The  incorporation  is  announced  of  the  Cornwall  Electric  Street 
Railwav  Companv,  with  a  capital  stock  of  $1  so, 000,  the  companv 
being  formed  of  H.  R.  Hooper,  C.  E.,  D.  A.  Starr,  F.  N.  Sedda'll. 
and  Mrs.  Hooper,  of  Montreal,  and  W.  R.  Hitchcock,  of  Corn- 
wall. At  a  recent  meeting  of  the  company,  officers  were  elected 
as  follows  :  H.  Ross  Hooper,  president  ;  D.  A.  Starr,  vice-presi- 
dent and  managing  director;  F.  N.  Seddall,  secretary  and  treas- 
urer. The  construction  of  the  railway  has  been  commenced,  and 
a  portion  of  it  will  shortly  be  in  operation.  The  cars  are  being 
built  by  the  Ralhbun  Co.,  and  the  machinery  by  the  Canadian 
General  Electric  Co.  A  powerful  120  horse-power  electric  loco- 
motive will  be  used  to  haul  freight,  which  will  be  one  of  the 
principal  sources  of  revenue.  A  brick  power  house,  72  x  30  ft.,  is 
being  built  on  Water  street  near  the  canal. 

The  annual  general  meeting  of  the  shareholders  of  the  Ottawa 
Electric  Company  was  held  at  the  company's  office,  corner 
Sparks  and  Elgin  street,  on  the  ist  inst.  The  report  of  the  presi- 
dent and  directors  for  the  )"ear  ending  .^pril  30th  was  presented, 
showing  a  gross  revenue  of  $153,788.66,  being  a  very  satisfactory 
increase  over  the  previous  year.  A  dividend  of  eight  per  cent, 
was  declared.  The  total  number  of  incandescent  lights  installed 
is  53,331,  an  increase  of  about  5,000  during  the  year.  The  num- 
ber of  arc  lights  497,  motors  81,  heaters  119.  During  the  year 
considerable  advance  was  made  in  the  construction  of  a  new 
switchboard  under  the  direction  of  the  general  superintendent, 
Mr.  A.  A.  Dion,  which  will  result  in  a  complete  unification  of  the 
companv's  lines,  so  that  the  whole  system  may  be  controlled  from 
the  central  lighting  and  power  station.  A  vote  of  thanks  was 
unanimously  accorded  the  president  and  directors,  and  upon 
motion  the  board  was  re-elected  as  follows  :  Hon.  Francis 
Clemow,  Hon.  E.  H.  Bronson,  Geo.  P.  Brophv,  T.  Ahearn,  J.  W. 
McRae,  Wm.  Scott,  C.  Berkeley  Powell,  D.  Murphy  and  Geo.  H. 
Perley.  -At  a  subsequent  meeting  of  the  directors  the  following 
officers  were  re-elected  :  T.  .-Vhearn,  president  and  general  man- 
ager ;  Hon.  E.  H.  Bronson,  vice-president  ;  D.  R.  Street,  secre- 
tary-treasurer ;  A.  A.  Dion,  general  superintendent  :  Redmond 
Quain  and  A.  Bayly,  auditors. 
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T' 


iHIi   Sixth   Annual   Conven- 
tion of  the  above  Associa- 
tion    was    opened    in    the 
Council    Chamber    of    the 
Board   of  Trade  Huilding^,    corner 
of  ^'onue  and    I-"ront  streets,    To- 
ronto,   on    Wednesday,    the  i7tli 
June,    1896,  at  2:30  o'clock,  p.m. 
-Mr.  A.  B.  Smith,  the  President, 
presided. 
The  following'  persons  were  in  attendance  : 


Toronto,  Out.    A.  Knowlc 

Irviiii^  Smith, 


Toronto,  Ont. 


Montre;il,  Oiu' 


London,  Onl. 


Guelpli,  Ont. 
Sarni.T,  Onl. 


K.  J.  Dnnstan, 
J.  A.  Kanimorer, 
John  C.  Gardiner, 
J.  J.  Wrijcht, 
J.  .\orman  Smith, 
F.  C.  .-\rmstrong', 
A.  E.  Pavne, 
\Vm.  Bourne, 
James  Orr, 
J.  F.  H.  Wvse, 
Georj^e  White-Fr.aser, 
J.  W!  Campbell, 
Ed.  D.  McCormaek, 
J.  J.  .\-,hworth, 
.A.  M.  Wickens, 
.\.  A.  Christie, 
Geortre  F.  Madden, 
T.  \V.  \V.  Hilhard, 
F.  C.  Robertson, 
C.  P.  Dwijfht, 
H.  P.  Dwight, 

E.  B.  Biffgar, 

F.  B.  Mooie, 
Joseph  Wrifjhl, 
J.  S.  Robertson, 
T.  R.  Rosebrugh, 
Alex.  Stark, 
W.  J.  Clarke, 
F.  C.  Maw, 
W.  R.  Evans, 
A.  B.  .Smith, 
C.  H.  .Mortimer, 
F.  J.  Ricarde  .Seaver, 

The  President  called  the  convention  to  order  and 
stated  that  the  first  thing  on  the  programme  was  the 
President's  address,  which  he  assured  the  members 
would  be  very  short.  He  then  addressed  the  convention 
as  follows  : 

prhsidh.nts  a1>i)r1';ss. 
Gentlemkn  of  the  Canadian  Ei.ectricai,  Association  : 

It  is  with  great  pleasure  that  I  meet  Ihe  members  of  this  .Asso- 
ciation at  the  present  convention. 

It  is  r.alher  unforiun.ate  that  we  were  compelled  by  lorce  of  cir- 
cumstances to  hold  01  r  convention  about  the  time  the  country  is 
engaged  in  a  political  contest.  This  h.is  undoubtedly  preventei! 
the  attendance  of  some  of  our  most  valued  members,  but  1  liO|ie, 
nevertheless,  that  our  meetings  will  he  as  interesting  antl  i-njviN- 
able  as  on  .any  former  occasions. 

The  papers  to  be  presented  promise  to  be  of  great  interest  in 
connection  with  subjects  of  the  \itinosl  importance  to  theeU'Clrical 
fraternity. 

We  .are  particularly  fortunate  in  our  place  of  ineoting,  and  are 
indebted  to  the  officers  of  the  Toronto  Board  of  Trade  for  the 
privilege  of  our  pleasant  surroundings. 

.As  but  a.  comp.aratively  short  time  has  elapsed  since  our  last 
meeting,  there  is  not  much  of  actual  achievement  to  chronicle, 
but  there  b.ave  been  developments  in  the  electrical  field  that  indi- 
cate the  possibilities  of  a  revolution  in  our  met luul  of  producing 
ight  by  electricity.     M;iny    minds    have  for  some  lime  p.ist  been 


E.  K.  M.  Wedd, 

\V.  -A.  Johnson, 

J.  K.  Johnston, 

James  Milne, 

T.  F.  Dryden, 

P.  G.  Gossler, 

Fred.  Thomson, 

John  Carroll, 

lames  .A.  Bavlis, 

H.  R.  Lcvden, 

J.  Rogers, 

Charles  B.  Hunt, 

John  Vule, 

Win.  Williams, 

W.  15.  W.  .Armstrong.  P.Trry  S  lumi. 

George  Black,       Hamilton,  Ont. 

B.  J.  Throop,  " 
M.  W.  Hopkins, 

E.  Carl  Breilhaupt,    Berlin,  Oir . 

J.  W.  Howry,  Fenelon  Falls,  Om. 

E.  E.  Carv,  St.  Catharines,  On'. 

G.  A.  I'owell, 

W.  G.  Bradlev, 

D.  Elliott, 

S.  Rose, 

.A.  A.  Dion, 

D.  H.  Keelev, 

J.  W.  Taylor', 

O.  Higman, 

C.  .S.  Mallett, 
John  C.  Grant, 


Ottawa,  Ont. 


rho. 


occupied  with  explorations  in  this  promising  direction.  The  pro- 
duction of  light  without  heat  has  a  fascination  for  the  inventor 
that  will  probably  lead  to  tangible  results  in  the  very  near  future. 
The  ordinary  developments  of  the  science  as  exemplified  in  mod- 
ern systems  of  power  transmission,  and  electrical  construction 
generally,  have  advanced  towards  perfection  in  as  great  a  degree 
as  in  former  years,  but  the  field  for  the  enterprising  inventor,  so 
far  from  being  exhausted,  appears  to  be  growing  broader  and 
ever  bro.ader  with  unlimited  possibilities. 

Notwithstanding  the  commercial  depression,  electrical  indus- 
tries in  Canada  may  be  said  to  be  in  a  flourishing  condition.  The 
larger  electrical  manufactories  are  in  full  operation,  and  report  a 
large  increase  in  the  output,  and  with  many  contracts  on  hand. 
It  is  likely  that  during  the  coming  year  their  capacity  will  be  con- 
siderably increased.  The  wonderful  increase  in  the  use  of  elec- 
tricity for  all  purposes  necessitates  the  installation  of  larger  units. 
Dynamos  that  were  considered  colossal  a  few  years  ago  are  now 
being  abandoned  on  account  of  their  lack  of  capacitv.  This  is 
leading  to  the  equipment  of  the  factories  with  more  modern  and 
powerful  machinery  for  their  production.  The  allied  Ir.ades  of 
the  tool  builder,  machinist  and  engineer  are  all  therefore  receiving 
the  benefit  of  this  development  of  the  electrical  age. 

Not  the  least  of  the  current  developments  is  the  remarkable 
increase  in  the  number  and  mileage  of  electric  railways.  The 
electric  motor,  a  short  lime  ago  considered  as  limited  to  urban 
and  suburban  work,  is  now  usurping  the  functions  of  the  steam 
locomotive,  and  it  is  not  loo  much  to  say  that  ere  long  we  may 
expect  10  see  it  on  our  main  lines  of  railway. 

In  other  branches  of  electrical  work  good  general  progress  has 
been  made  in  perfecting  systems  and  methods  at  present  in  use, 
both  electrically  and  mechanically.  The  telegi  aph,  with  its  adop- 
tion of  new  and  rapid  self-recording  apparatus,  and  ihe  telephone, 
with  its  improvements  in  long  distance  transmission  of  speech, 
are  fully  keeping  pace  with  improvements  in  other  departments. 

The  .Association  is  to  be  congratulated  on  the  promising  out- 
look. It  is  likely  that  in  the  immediate  future,  with  an  improve- 
ment in  Ihe  financial  world,  and  as  disturbing  elements  are 
eliminated,  the  developments  will  be  even  more  rapid  than  in  Ihe 
past,  and  an  era  of  greater  prosperity  than  ever  will  be  abund- 
antly realized. 

The  President's  address  was  greeted  with  applause. 

The  Secretary  read  the  minutes  of  the  fifth  annual 
convention,  w-hich  were  confirmed. 

The  Secretary  also  read  the  Secretary-Treasurer's 
report  as  follows  : 

secretar v-trf.asu  rer's  report. 

During  the  year  covered  by  this  report,  the  Association  has  made 
satisfactory  progress.  During  the  Association  year  beginning  1st  June, 
1S95,  and  closing  31st  May,  1896,  there  were  added  to  ihe  membership 
roll  24  active  members  and  4  associate  members.  During  the  san;e 
period  8  active  ami  7  associate  members  tendered  their  resignations, 
leaving  the  net  gain  in  memtiership,  13. 

.Since  the  close  of  the  Association  year,  there  has  been  elected  21 
active  members,  making  the  present  membership  194  active  mcml)ers 
and  35  associates,  a  total  of  227. 

There  are  on  the  roll  a  considerable  number  of  persons  who,  without 
having  resigned  their  membership  in  the  Association,  have  ce.ased  to 
take  an  .ictive  interest  in  its  affairs,  and  have  likewise  failed  to  pay  their 
member.-.hip  fees.  It  should  be  understood  that  when  a  person  joins  the 
.Association,  he  thereby  becomes  a  member,  not  for  one  year  only,  but 
until  such  lime  as  he  formally  resigns  his  membership,  and  that  until  his 
formal  resignation  is  received  by  the  secretary  and  accepted  by  the 
Executive  Committee,  he  continues  to  he  liable  for  payment  of  ihe 
annual  fee.  It  is  perhaps  due  to  the  lack  of  a  definite  understanding  on 
this  point  that  the  .actual  standing  of  the  .Association,  with  regard  to  its 
bona  fiile  meml>crship,  is  at  the  present  time  somewhat  uncertain.  The 
time  has  arrived  when  definite  action  should  lie  taken  to  put  an  end  to 
present  and  future  unccrlainty  with  regard  to  this  matter. 

It  was  to  be  ex(iecled  that  some  of  those,  who  at  the  outset  K-canic 
meml>ers  of  the  organization,  without  being  .iclually  interested  in  the 
work  which  it  is  designed  to  accomplish  on  behalf  of  the  electrical 
interests,  would  soon  drop  out.  In  the  place  of  such,  the  .As.siKialion 
h.is  within  the  past  two  years  been  receiving  as  memlwrs.  persons  con- 
nected with  the  various  departments  of  electrical  work,  and  who  there- 
fore feel  the  lienefit  to  be  derived  from  connection  with  the  organization 
and  have  n  |M:rsonal  interest  in  its  welfare.  It  thus  appears  thai,  while 
for  a  time,  the  additions  to  the  membership  may  be  in  a  measure  oflsct 
by  the  withdrawal  of  mcml>ers  of  the  first  mentioned  cl.a.ss,  ihe  .AssiKia- 
tion  is  steadily  gaining  in  character  and  influence. 

The  annual  conventions,  which  have  Iwen  extremely  interesting  and 
enjoyable  from  the  commencement,  arc  becoming  more  s<i  year  by  year. 
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in  proof  of  which  I  need  only  poinl  your  recollection  back  lo  the  delightful 
meeting  in  Ottawa  last  autumn,  and  direct  your  attention  to  the  char- 
acter of  the  programme  on  this  occasion.  Two  meetings  ol  the  Execu- 
tive Committee  have  been  held  since  the  close  of  the  Ottawa  convention, 
viz.  :  on  the  22nd  of  October,  1895,  and  the  i6th  of  January,  1896. 
At  the  first  of  these  meetings,  accounts  in  connection  with  the  Ottawa 
meeting  were  examined  and  ordered  to  be  paid,  and  the  secretary 
instructed  to  have  printed  500  copies  of  the  revised  constitution.  At 
the  second  meeting  two  active  members  were  elected.  Messrs.  Wright, 
Breith-iupt  and  the  president  were  appomted  a  committee  to  endeavor 
to  make  arrangements  for  a  popular  scientific  evening  lecture  in  connec- 
tion with  the  present  convention.  The  selection  of  a  suitable  place  of 
meeting  for  the  convention  was  left  in  the  hands  of  the  Toronto  mem- 
bers of  the  Executive.  The  secretary  was  instructed  lu  make  request 
of  the  following  person^  for  papers  on  the  subjects  named  :  Mr.  O. 
Higman,  Ottawa,  "Lamp  Tests";  Mr.  P.  G.  Gossler,  Montreal, 
"  High  I'otential  Underground " ;  Mr.  J.  M.  Campbell,  Kingston, 
"  Long  Distance  Power  Transmission "  ;  Mr.  Charles  P.  Dwight, 
Toronto,  "Ocean  Cables"  ;  Mr.  V.  C.  Armstrong,  Toronto,  "  The 
Future  of  the  Electric  Railway " ;  Mr.  James  Milne,  Toronto, 
"Meters";  \V.  McLea  Wallbank,  Montreal,  "Utilization  of  the 
Power  of  the  Lachine  Rapids";  Mr.  George  Black,  Hamilton, 
"  Acetylene  Gas  "  :  C.  F.  Medbury,  Ottawa,  T.  R.  Roseburgh,  George 
White  Fraser  and  E.  J.  Philip,  Toronto,  subjects  not  named.  Mr.  J.  J. 
Wright  was  appointed  a  committee  to  ascertain  whether  a  suitable 
steamer  could  be  chartered  for  an  excursion  and  dinner  in  connection 
with  the  annual  convention.  The  sum  of  $25.00  was  placed  at  the 
disposal  of  the  Committeee  on  Statistics.  The  Toronto  members  of  the 
Executive  were  appointed  a  committee  to  perfect  local  arrangements  for 
(he  convention. 

Following  is  a  statement  of  the  receipts  and  disbursements  for  the 
year  : 

Financial  Report  from  ist  June,  1895,  to  May  31ST,  1S96. 

RECEIPTS. 

Cash  in  bank  June  i,  iSgi; $186  77 

Cash  on  hand  June  Ist,  1895 

93  active  members'  fees  at  $3.00 .  279  00  . 

14  associates  at  $2.00 28  00 

Refund  by  Statistical  Committee   23  62 

$517  39 
DISBURSEMENTS. 

Expenses  of  convention  at  Ottawa $218  92 

By  cash  as  per  local  committee  statement     .  $100  00 

"       caretaker  at  Ottawa 3  00 

"       express   charges   on   books   to   and 

from  Ottawa i  40 

"       Canadian  Electrical  News,   printing  72  50 

"       Canadian  Photo-Engraving  Co 16  22 

"       A.  F.  Sladen,  stenographer 25  80 

$218  92 

Electrical  News  for  printing 7  00 

Postage    35   10 

Exchange  on  cheques i   50 

Blackball  &  Co.,  50  leather  certificate  covers 4  00 

Grant  to  secretary 50  00 

Mortimer  &  Co.,  badges,  including  protest  charges. .  17   16 

Grant  to  Statistical  Committee 25  00 

$358  68 

Cash  in  bank.  May  31st,  1896   I57  21 

Cash  on  hand.  May  31st,  1896 I  50 

$517  39 
RECEIPTS  SINCE  MAY  3IST,   1896. 

June  Ist,  1896,  cash  on  hand $     I   50 

38  active  members'  fees  at  $3.00 114  00 

I  active  member's  fee  at  $5.00 5  00 

3  associate  members'  fees  at  $2.00 6  00 

Cash  for  exchange  on  cheque   15 

$126  65 
EXPENDITURES. 

Ribbon  and  pins  for  badges $    2  88 

Receipt  forms 40 

Postage 20  78 

Exchange  on  cheques i   15 

Envelopes 15 

$25  36 

Cash  deposited  in  bank  since  June  Ist,  1896 95   15 

Cash  on  hand  June  17th,  1896     6  14 

$126  65 
Total  standing  to  credit  of  Association,  June  16,  $258  50. 

Certified  correct, 

B.  J.  TllROOi'l    .     ... 
A.  A.  Dion     |  Auditors. 

On  motion  of  Mr.  Dunstan,  seconded  by  Mr.  Kam- 
merer,  the  report  was  confirmed  and  adopted. 

The  President  :  The  next  thing  will  be  the  reception 
of  reports  from  committees.  Mr.  J.  J.  Wright  will 
report  for  the  Committee  on  Legislation  and  Mr.  E.  C. 
Breithaupt  for  the  Committee  on  Statistics. 

Mr.  Wright  :  There  not  having  been  any  legislation 
either  in    the   Dominion   or   Local    Houses   that   would 


affect  electrical  interests  in  any  way,  the  Committee  on 
Legislation  have  no  formal  report  to  make. 

Mr.  E.  C.  Breithaupt  read  the  report  of  the  Com- 
mittee on  Statistics,  as  follows  : 

REPORT  OF  THE  COMMITTEE  ON  STATISTICS. 

Vour  committee  bei^  to  report  as  follows  ; — The  comiiiittee  en- 
deavored durinjf  this  year  to  carry  into  efTect  I  be  idea  expressed 
in  the  report  of  last  year's  statistical  coniiniltoe  as  to  the  compila- 
tion of  data  relatinj^  to  central  stations  for  the  supply  of  electric 
light  and  power.  To  this  end  we  drew  up  a  blank  form,  request- 
ing infoi'mation  on  the  following  points,  namely  ;  motive  power, 
station  apparatus,  station  output,  running  time  of  station,  and 
prices  obtained.  Information  regarding  the  original  cost  c>f  in- 
stallation and  cost  of  operation  was  not  asked  for,  because  it 
was  deemed  advisable  not  to  make  the  form  too  long  and  com- 
plicated, but  it  was  thought  that  if  a  proper  interest  were  shown 
by  central  station  nlen  in  the  compilation  of  these  statistics,  they 
might  at  a  later  date  be  tilled  out  more  completely.  There  is  no 
doubt  that  complete  statistics  of  the  central  stations  for  the  supply 
of  electric  current  throughout  the  Dominion  would  be  a  reference 
book  of  no  small  value  to  all  persons  connected  with  the  industry, 
and  the  committee  have  given  considerable  thought  as  to  how 
this  idea  could  be  best  put  into  practice.  It  has  been  thought 
that  the  formation  of  a  sort  of  bureau  of  statistics,  kept  in  the 
archives  of  the  AssoL-ialion,  to  which  any  active  member  could 
have  access,  would  best  serve  the  end  in  view.  The  committee 
recognize  that  there  Is  considerable  information  concerning  the 
operation  of  a  plant  Mrhich  proprietors  cannot  afford  to  have  made 
public;  the  more  geheral  data,  such  as  first  cost  of  plant  and 
particulars  concerning  the  plant  and  apparatus,  could  be  kept  on 
file  in  the  secretary's  office  and  revised  annually,  so  that  any 
member  of  the  Association  could,  on  application  to  the  secretary, 
obtain  whatever  general  information  he  might  want  for  his  private 
use.  Particular  data  should  of  course  in  each  case  be  obtained 
personally,  and  it  is  fait'  to  assume  that  between  members  of  the 
Association,  where  the  person  requesting  information  and  the 
object  are  known,  it  would  be  cheerfully  given.  The  committee 
are  of  the  opinion  that  a  scheme  for  the  compilation  of  statistics 
somewhat  in  the  natuie  of  a  bureau  of  mutual  information,  as 
above  outlined,  would  bfe  a  valuable  adjunct  to  the  work  of  the 
Association,  and  respecltully  recommend  its  consideration. 

Of  the  blanks  sent  out  only  a  comparatively  small  proportion 
were  returned,  and  in  some  instances  were  not  filled  out  so  com- 
pletely as  they  should  have  been.  Howe\'er,  the  returns  received 
would  form  a  fair  basis  oii  which  to  continue  the  work.  Because 
of  the  incompleteness  of  the  returns  the  committee  have  not  con- 
sidered it  advisable  to  draw  up  a  tabulated  summary. 

The  statistics  received  bring  to  light  some  interesting  facts.  Of 
the  total  number  of  replies  received  only  three  are  from  muni- 
cipal plants  ;  12  companies  only  state  that  they  supply  current  for 
power  purposes,  and  two  only  supply  current  for  heating;  one  for 
electric  welding. 

One  fact  which  is  particularly  prominent  is  that  the  majority  of 
the  smaller  stations  are  operated  only  during  a  very  short  period 
every  24  hours,  mostly  from  dusk  till  midnight.  In  most  of  these 
cases  it  is  probable  that  a  sufficiently  large  motor  load  could  not 
be  obtained  to  employ  the  station  during  the  day-time. 

The  committee  do  not  consider  that  the  work  which  they  have 
done  is  in  anv  way  finished,  and  strongly  recommend  that  it  be 
continued  during  the  coming  year. 

All  of  which  is  respectfully  submitted. 

E.  Carl  Breith.\ipt,  Chairman. 

On  motion  of  Mr.  F.  C.  Armstrong,  seconded  by  Mr. 
J.  J.  Wright,  the  report  was  received  and  allowed  to 
stand  until  Thursday,  the  i8th  June,  for  consideration. 

GENERAL    BUSINESS. 

The  President  read  a  telegram  from  Mr.  L.  B  Mac- 
Farlane,  2nd  \'ice-President,  as  follows  :  — "  I  sincerel)' 
regret  that  1  cannot  attend  convention.  Hope  meeting 
will  eclipse  all  former  ones  "  ;  and  stated  that  he  was 
sure  that  all  the  members  of  the  Association  present 
would  regret  Mr.  MacFarlane's  inability   to  be  present. 

The  President  called  the  attention  ot  the  members  to 
the  banquet  to  be  held  at  Lome  Park  on  the  following 
evening,  and  requested  them  to  inform  the  Secretary  as 
soon  as  possible  of  their  intention  to  be  present.  He 
also  urged  on  the  members  to  be  present  with  their 
friends  at  the  lecture  on  "  Radiant  Matter  "  to  be  given 
by  Mr.  James  Milne  in  the  rotunda  of  the  Board  of 
Trade  building  in  the  evening,  as  it  would  be  an  encour- 
agement to  Mr.  Milne  and  the  officers  of  the  Association. 

The  President  :  While  I  am  on  my  feet,  and  before 
proceeding  with  the  consideration  of  the  first  paper  to 
be  read,  I  desire  to  say  that  it  is  quite  gratifying  to  the 
Executive  of  the  Association  that  so  many  new  members 
are  coming  in,  especially  central  station  men.  There 
were  twenty-three  new  members  elected,  and  I  think 
about  twenty  of  them  are  central  station  men.  That  of 
itself  is  very  gratifying,  and  shows  that  the  Association 
is  fulfilling  its  mission.      I  hope  to  see  more  of  them. 

The  first  paper  on  our  list  is  "  Ocean  Cables,"  by  Mr. 
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C.  p.  Dwig-ht,  of  Toronto.  I  am  very  sorry  we  will 
have  to  dispense  with  this  paper.  Mr.  Dwight  made 
an  earnest  effort  to  have  it  ready,  but  he  found  that  the 
data  necessary  to  jii'ive  us  an  authentic,  clear  and  concise 
history  of  ocean  cables  was  so  obscure,  and  required  so 
much  digging-  out,  that  he  has  not  been  able  to  complete 
it.  1  hope  at  some  future  time  we  will  be  favored  with 
it — perhaps  at  the  next  convention. 

We  will  pass  on  now  to  the  paper  on  "Acetylene 
Gas,"  by  Mr.  George  Black,  of  Hamilton.  (See  page 
141). 

Mr.  Black,  on  rising  to  read  his  paper,  said  :  Mr. 
Chairman,  in  coming  away  in  a  hurry  I  forgot  two 
things.  I  forgot  my  paper  (although  I  find  it  printed 
here),  and  I  forgot  some  matches  ;  so,  if  the  gentlemen 
here  have  a  supply  of  matches  on  hand  I  hope  they  will 
take  up  a  collection  in  the  meantime. 

After  the  reading  of  the  paper,  Mr.  Black  gave  a  de- 
monstration of  the  light  produced  from  acetylene  gas  by 
means  of  a  small  apparatus  which  he  had  improvised  for 
the  purpose,  and  which  he  explained  the  working  of  to 
the  members  present.  He  stated  that  they  were,  in  this 
demonstration,  competing  with  the  sunlight,  and  it  was 
hardly  a  fair  test. 

Mr.  J.  J.  Wright  :  I  would  like  to  know  the  pressure 
you  have  on. 

Mr.  Wickens  :  1  think  the  pressure  is  less  than  half  a 
pound. 

Mr.  Black  :  This  gives  the  yellow  flame  because  it 
does  not  oxidize  sufficiently.  1  may  say  in  the  course  of 
the  next  two  or  three  weeks  Mr.  Willson's  factory  will 
be  in  full  blast,  and  I  understand  he  is  going  to  light  up 
St.  Catharines.  Several  establishments  will  have  the 
gas  pure  to  show  the  results,  so  that  all  who  are  inter- 
ested can  visit  St.  Catharines  to  see  it  for  themselves. 

Mr.  F.  Thomson  :    Is  there  any  place  where   they  are 
actually  using  this  gas  ? 
Mr.  Black  :   Not  as  yet. 

Mr.  Thomson  :  They  have  been  making  it  for  the  last 
couple  of  years  back. 

Mr.  Black  :  Just  experimenting.  A  number  of  fac- 
tories have  been  watching  to  see  the  result  of  the  Niagara 
Falls  output  before  they  start. 

Mr.  Thomson  :  They  have  been  manufacturing  since 
May. 

Mr.  Black  :   Since  May. 

Mr.  Thomson  :  .Some  of  that  ought  to  be  used. 
Mr.  Black  :    It  requires  a  good  deal  to  make  a  contract 
with  a    town,    and  you  have  to  have  a   good    supply    to 
keep  it  up,  and  not  run  out  of  it. 

(At  this  point  the  electric  light  in  the  room  was  turned 
on,  and  comparisons  made  with  the  acetylene  gas.) 

Mr.  Wickens  :  The  globes  on  the  electric  light  kill 
forty  per  cent,  of  the  light,  whereas  the  acetylene  gas  is 
a  bare  light. 

Mr.  Black  :  I  have  had  it  without  the  slightest  trace 
of  yellow  color,  and  with  just  a  blue  spot  about  the  size 
of  a  pinhead. 

Mr.  Wright  :  I  understand  that  Mr.  Black  informs  us 
that  Mr.  Willson  proposes  to  use  that  gas  in  St.  Cath- 
arines as  a  mixture  or  energizer  to  the  ordinary  gas. 
In  the  paper  1  notice  that  he  says  that  it  does  not  mix 
very  well  with  the  water  gas  ;  in  fact,  it  is  no  use  for 
that  ;  it  will  mix  better  with  coal  gas.  We  all  of  us 
know,  1  think,  that  there  is  precious  little  coal  gas 
manufactured.  \'ery  nearly  all  the  gas  companies  are 
running  with  water  gas.  If  that  is  really  the  case  there 
does  not  appear  to  be  very  much  field  for  this  product 
as  an  energizer  for  the  ordinary  gas  of  commerce,  as  we 
may  call  it.  The  gas  companies,  for  the  sake  of  using 
it,  save  as  an  energizer,  would  never  exchange  their 
water  gas  plants  and  go  back  to  the  oldjiiethods  of  pro- 
ducing coal  gas  at  a  vastly  greater  expense  in  order  to 
use  acetylene  gas,  which  is  manufactured  at  a  tremen- 
dously low  rate.  My  remarks  are  with  reference  to  gas 
plants  all  over  the  country.  We  are  all  aware  that  the 
largest  gas  plants  are  water  gas  plants. 

Mr.  Black  :  1  don't  know  anything  about  the  condi- 
tion of  the  gas  companies.  In  Hamilton  I  know  it  is 
coal  gas  which  they  make.  I  understand  in  Toronto  it 
is  water  gas. 


.Mr.  Wright  :   Both. 

Mr.  Johnson  :  Is  there  any  difference  in  using  iron, 
brass  or  copper  tubing  ?  Does  it  cause  any  trouble  by 
using  the  brass  or  copper  ? 

Mr.  C.  S.  Mallett  :  I  believe  it  combines  with  copper 
and  makes  a  kind  of  deterioration  ;  it  uses  up  the 
copper,  I  understand.  It  also  does  with  brass,  but  not 
to  such  an  extent  as  to  interfere  with  any  fixtures  like 
those  (refers  to  fixtures  used  by  Mr.  Black  in  illustrating 
the  acetylene  gas.)     On  iron  or  lead  it  has  no  effect. 

Mr.  J.  J.  Wright  :  If  there  is  a  deterior;iting  effect 
and  the  copper  would  combine  with  the  gas,  that  would 
certainly  seem  to  rule  out  the  fixtures  at  present  in  use. 
You  could  not  guarantee  that  any  brass  fixture  has  not 
got  a  large  proportion  of  copper  in  its  composition.  It 
appears  that  if  this  gas  were  used  even  as  an  enricher 
for  ordinary  gas,  and  used  in  an  ordinary  fixture,  that  the 
whole  thing  would  have  to  be  revised  ;  new  fixtures 
would  have  to  be  put  in  all  over.  Would  not  that  have 
a  tendency  to  shut  it  out  as  an  energizer  of  ordinary 
gas  ? 

Mr.  Black  :  Have  not  all  fixtures  an  iron  pipe  inside, 
for  gas?      I  think  the  conducting  pipe  is  iron. 

Mr.  Wright  :  Any  number  of  gas  fixtures  are  made 
of  copper  and  brass  piping. 

Mr.  Black  :  The  parties  who  are  running  it  do  not 
think  they  will  have  any  trouble. 

Mr.  Wright  :  They  are  rather  too  optimistic  as  to  the 
-  outcome  of  this  product.  We  are  well  aware  that  the 
true  test  of  the  merit  of  any  new  discovery  is  its  use. 
It  is  two  years  now  since  Mr.  Willson  first  discovered 
this  gas  ;  and  we  do  not  find  that  it  is  in  use  in  any 
commercial  or  practicable  sense.  They  have  been  mak- 
ing preparations  in  various  places  to  experiment  with  it 
and  that  is  about  all.  If  this  had  been  such  a  valuable 
energizer,  as  the  making  of  it  is  such  a  very  simple 
process,  it  certainly  would  have  come  into  use  to  a  very 
much  greater  extent  than  it  has.  I  think  you  can  look 
upon  that  as  the  true  test  of  any  new  discovery. 

Mr.  Black  :  Anyone  who  makes  such  a  discovery  as 
this  wishes  to  secure  it  as  safely  as  possible  before 
giving  it  out  to  the  public.  It  takes  a  lot  of  capital  to 
work  a  thing  of  that  kind  ;  it  takes  time  to  interest 
capitalists  ;  it  had  to  be  tested  in  every  possible  way  ; 
they  had  to  be  satisfied  by  chemists  and  others  that  it 
was  all  right  before  they  put  their  money  in  it.  I  have 
no  doubt  but  that  within  the  next  six  months  you  will 
see  plenty  of  it. 

Mr.  Mallett  :  Why  is  it  those  three  jets  have  lost  a 
great  deal  of  their  illuminating  power  ? 

Mr.  Black  :  We  have  stopped  the  generation  of  the 
gas  and  the  pressure  is  taking  care  of  itself.  We  might 
as  well  turn  it  out,  but  we  wish  to  burn  up  the  gas. 
Where  you  see  the  yellow  flame  it  shows  an  excess  of 
carbon. 

Mr.  Breithaupt  :  The  paper  we  have  listened  to  by 
Mr.  Black  is  certainly  one  of  great  interest  to  all  the 
members  of  the  .Association,  and  1  think  we  should  con- 
gratulate Mr.  Black  upon  presenting  the  subject  in  such 
a  concise  and  clear  manner.  The  question  of  acetylene 
gas  is  one  which  is  creating  a  great  deal  of  interest 
throughout  the  country  at  the  present  time.  I  may  say 
I  have  studied  it  up  a  little  myself,  and  have  data  of 
tests  that  were  made  by  two  engineers  of  the  .Acetylene 
Gas  Co.,  in  Philadelphia,  the  companv  which  is  there 
exploiting  this  matter  principally,  I  believe.  These 
tests  were  made  in  North  Carolina,  before  the  three 
experts.  Professor  Houston,  Dr.  Kennelly  and  Dr. 
Kinnicutt  made  their  tests,  and  they  were  not  so  fa\  orable 
as  the  tests  made  bv  the  three  experts  in  .March  last. 
Of  course  we  may  expect  in  that  time  (it  was  nearly  a 
year  before  that  the  other  test  was  made)  there  was 
some  improvement  made.  The  cost  of  acetylene  gas 
varies  directly  at  the  cost  of  producing  the  calcium 
carbide.  The  figures  here  given  as  to  the  cost  of 
calcium  carbide  1  think  are  altogether  too  optimistic. 
In  the  report  of  the  test  made  by  Professor  Houston 
and  Drs.  Kennelly  and  Kinnicutt  the  cost  of  power  is 
given  as  $5  per  h.p.  We  all  know  that  S5  per  h.p. 
per   annum   is   a    figure  that    nobody    ever    dreams    of. 
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much  less  realizes.  1  am  surprised  that  the  rate  men- 
tioned has  been  secured  at  St.  Catharines.  Of  course, 
if  that  is  so  the  argument  drops. 

Mr.    Black  :   .About    200,000   h.p.    is   available    in   the 
province  of  Quebec  at  the  same  price. 

Mr.  BreitTiaupt  :  It  is  a  price  that  is  surprisinjj, 
because  nobody  who  has  been  in  the  business  at  all  has 
known  any  such  price.  .\t  Niagara  Falls,  where  they 
are  producing  power  in  such  enormous  quantities,  they 
are  selling  it  at  S20  per  h.p.  delivered  at  the  works 
only.  Therefore,  one  argument  that  is  made  through- 
out", that  the  production  of  calcium  carbide  can  be 
utilized  as  an  additional  load  to  the  ordinary  small 
station,  drops.  The  ordinary  small  station  cannot 
deliver  power  at  anything  approximating  $20  per 
h.  p.  For  instance,  here  in  Toronto  or  elsewhere 
where  power  has  to  be  generated,  from  steam,  the 
difficulties  of  using  this  gas  as  a  pure  illuminator 
would  be  great.  Could  this  gas  be  controlled 
and  distributed  through  pipes,  if  it  were  generated 
in  a  private  house  and  be  burned  there  just  as  it  is 
generated  ?  The  .Acetylene  Company  in  Philadelphia 
were  exploiting  a  system  of  generating  directly  in  the 
place  where  it  is  to  be  used.  They  have  for  that  pur- 
pose a  generator  similar  in  principle  to  what  Mr.  Black 
has  here,  just  a  box  in  which  they  keep  the  calcium 
carbide  ;  they  apply  water  to  it  and  the  gas  goes  from 
the  generator  directly  into  the  house  pipes.  The  great 
question  is,  how  to  regulate  the  pressure.  The  affinity 
that  this  compound  shows  for  water  is  very  great.  I  • 
understand  that  once  you  have  turned  on  a  certain 
amount  of  water  you  cannot  stop  generation  of  the  gas 
until  that  stock  of  water  is  completely  exhausted.  I 
was  speaking  to  engineers  in  Philadelphia  about  it  and 
I  asked  them  how  they  regulated  it.  They  said  the 
only  way  is  to  let  the  gas  escape,  or  else  the  pressure 
will  get  to  such  a  height  as  to  be  dangerous. 

Mr.  Black  :  They  have  a  safety  valve,  and  if  the 
pressure  rises  above  a  certain  point  it  blows  off. 

Mr.  Breithaupt  :  That  would  be  wasted  energy.  As 
to  the  use  of  acetylene  as  an  enricher  for  coal  and  water 
gas,  I  read  a  paper  by  Prof.  Lewes  on  that  point,  and 
he  said  the  gas  does  not  mix  properly  with  the  water 
gas  and  is  of  very  little  value  there.  It  is,  however,  a 
good  enricher  for  coal  gas.  The  commercial  value  of 
acetylene  gas,  taking  all  these  points  into  consideration, 
it  seems  to  me  is  not  quite  so  promising  as  its  promoters 
claim  for  it.  There  is  another  point  to  which  Mr.  Vule 
has  called  my  attention  with  reference  to  laying  pipes 
to  distribute  acetylene  gas  from  a  central  station.  .At 
present,  in  laying  distributing  pipes  for  gas,  we  put  the 
pipes  below  the  frost  line,  not  only  to  prevent  condensa- 
tion, but  also  to  keep  our  pipes  intact.  If  you  lay  pipes 
above  the  frost  line  the  frost  will  soon  break  them. 
You  must  take  into  consideration  that  however  you 
place  these  pipes,  you  have  got  to  put  them  below  the 
frost  line  in  order  to  keep  them  intact,  and  then  you 
would  have  just  as  much  cost  in  laying  as  in  laying 
ordinary  gas  pipes. 

Mr.  -A.  .A.  Dion  :  I  have  listened  to  Mr.  Black's  paper 
with  a  great  deal  of  interest.  It  is  a  very  good  paper. 
But,  1  must  say  I  am  still  in  the  same  position  that  I 
was  before  ;  I  am  not  yet  able  to  make  up  my  mind 
as  to  the  true  cost  of  acetylene  gas,  or  its  true  value. 
I  have  read  nearly  everything  that  has  been  published 
in  the  technical  journals  concerning  acetylene  gas  in 
recent  years  ;  and  I  have  read  with  a  great  deal  of 
attention,  trying  to  form  an  opinion  as  to  the  real  cost 
of  producing  the  calcium  carbide  and  also  the  true  value 
of  the  gas  as  a  possible  competitor  with  electric  light- 
ing, but  I  found  those  articles  so  contradictory  that  it 
was  impossible  for  me  to  form  any  opinion  whatever, 
and  I  am  still  in  the  same  position.  I  think,  however, 
that  Mr.  Black's  views  of  the  prospects  of  acetylene 
gas  are  much  too  rosy.  However,  those  of  us  who 
might  have  formed  the  opinion,  as  I  had,  that  the  gas 
was  very  poisonous,  are  consoled  with  Mr.  Black's 
statement  that  it  is  not  so  poisonous  as  coal  gas.  I 
think  it  might  be  very  much  less  poisonous  than  coal 
gas  and  still  be  very  objectionable  to  most  of  us  in  that 
respect.      Another    thing :    he    argues    that    its    strong 


pungent  smell  is  a  safeguard,  and  a  person  could  not 
go  to  sleep  before  noticing  it.  We  know  that  the 
ordinary  illuminating  gas  has  a  very  strong  pungent 
smell,  nevertheless  accidents  do  happen.  There  is 
the  further  objection,  that  there  is  nothing  neces- 
sarily alarming  about  the  smell  of  garlic.  There  is 
one  thing  I  wish  to  call  your  attention  to, 
which  is,  I  think,  perhaps  a  misprint  ;  Mr.  Black  states 
in  his  paper  that  the  pipes  can  be  laid  below  the  surface 
for  little  or  no  expense.  1  cannot  conceive  of  a  case 
where  no  expense  would  be  incurred. 

Mr.  Wickens  :  There  is  one  matter  that  Mr. 
Briethaupt  spoke  of  which  was  demonstrated  here, 
while  we  were  experimenting  with  the  gas.  The  gas 
generates  very  quickly,  as  soon  as  the  water  strikes  it  ; 
it  is  absolutely  necessary  to  hold  the  meter  down  pretty 
well  ;  it  lifted  it  right  up.  It  is  hard  to  tell  how  to 
accommodate  the  pressure.  It  is  evident  it  would  he 
very  troublesome  to  regulate  the  speed  at  which  this 
gas  is  to  be  generated  and  delivered  into  a  tank.  You 
noticed  that  if  we  increased  the  pressure  on  the  gaso- 
meter the  light  W'Ould  flare  up.  .As  long  as  the  pressure 
was  at  the  same  fixed  point  the  light  was  steady,  and  as 
soon  as  we  put  a  little  extra  pressure  on  it  made  the 
light  considerably  stronger.  It  is  evident  it  is  going  to 
be  very  difficult,  if  it  ever  is  accomplished,  to  exactly 
regulate  the  pressure,  from  the  fact  that  the  gas  gener- 
ates very  rapidly  and  you  could  not  tell  when  it  is  going 
to  stop.  After  the  color  disappeared  in  the  jar  it  was 
still  making  gas  it  was  still  pushing  against  the 
counterweight. 

Mr.  Yule  :  I  do  not  see  an)-  difficulty  in  overcoming 
the  objections  that  Mr.  Breithaupt  makes.  Supposing 
you  have  a  fifty  pound  holder  in  your  cellar,  you  will 
know  how  many  pounds  }ou  can  make  from  so  many 
pounds  of  acetylene-  -making  your  gas  in  the  afternoon 
before  you  start — and  you  simply  use  up  your  holder. 
A'our  pressure  will  be  the  same  throughout  the  evening 
if  your  holder  is  of  sufficient  capacity  to  supply  you  with 
gas  during  that  night.  It  is  not  necessary  to  make 
more  gas  while  you  are  using  it.  So  many  pounds  of 
acetylene  will  make  so  many  feet  of  gas  ;  it  is  simply 
the  operation  of  leaving  it  stand  there  and  using  it  in 
the  night. 

Mr.  J.  F.  H.  Wyse  :  Wouldn't  that  of  itself  be  an 
objection  to  having  the  gas  in  the  house  if  you  had  to 
depend  on  the  domestic  to  make  the  gas  in  that  way? 
It  seems  to  me  to  be  a  serious  objection.  The  master 
of  the  house  would  not  want  to  have  to  look  after  a 
matter  of  that  kind. 

Mr.  Wickens  :  Suppose  we  make  a  gas  receiver  or 
receptacle  in  that  house.  We  know  it  we  have  so  much 
water  we  are  going  to  make  so  many  feet  of  gas  ;  the 
receiver  will  be  of  some  fixed  size  and  the  pressure  so 
much  per  square  inch  ;  we  start  our  lights  around  the 
house,  and  if  we  use  two-thirds  of  the  gas  generated  we 
have  made  the  receiver  no  smaller  and  the  pressure  has 
gone  down. 

Mr.  Hopkins  :  I  don't  think  that  is  so  at  all.  That 
W'Ould  not  necessarily  follow. 

Mr.  .Armstrong  :  It  is  the  running  and  regulating  of 
the  geneartor  of  acetylene  from  calcium  carbide  in  what 
we  might  call  the  small  unit  which  Mr.  Willson 
seems  to  favor,  but  the  difficulty  would  seem  to  be  that 
it  is  not  something  that  the  ordinary  domestic  could  be 
expected  to  handle  in  a  satisfactory  way.  The  possi- 
bility of  danger  and  the  difficulties  are  certainly 
greater  than  with  the  ordinary  furnace,  and  they  are 
generally'  found  sufficient  ;  and  it  seems  to  me  unlikely, 
accustomed  as  people  are  now-a-days  to  depend  on  the 
central  station-  or  gas  plants,  that  they  would  be  dis- 
posed to  have  any  bother.  One  thing  which  seems  to 
have  been  left  out  of  consideration  is  the  fact  that 
the  calcium  carbide  for  shipment  must  be  put  up 
in  closely  sealed  packages,  and  when  these  are  opened, 
on  exposure  to  the  air,  it  deteriorates  very  rapidly. 
Mr.  Willson  did  not  seem  to  favor  the  idea  of  distribu- 
tion when  liquefied  under  pressure  in  cylinders  ;  he  did 
not  state  for  what  reason,  but  I  fancy  it  is  on  account 
of  the  dangerof  explosion  whenunderhigh  pressure,  which 
I  believe  is  very  great.   There  is  another  point  in  connection 
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with  the  gas  which  I  thini<  should  not  be  overlooked, 
and  that  is,  when  the  temperature  is  raised  to  about  300 
degrees  it  becomes  highly  explosive,  and  in  case  ot 
general  use  and  in  the  case  of  fires  that  would  become 
a  very  serious  drawback  to  its  use.  It  seems  unnecessary 
to  saj'  anything  about  the  estimates  of  cost  which  have 
been  given.  1  think  as  yet  they  are  not  based  on  any 
ordinary  commercial  values,  which  we  would  require  to 
have  established  before  it  could  have  any  extended  use. 
There  is  one  small  item  which  1  see  is  entirely  omitted 
in  the  calculation  of  the  cost  as  given  by  Mr.  Black,  and 
that  is  the  cost  of  the  carbon  electrodes,  which  is  found 
to  be  a  very  considerable  factor,  and  one  that  has  been 
entirely  overlooked. 

Mr.  Black  :  In  replv  to  what  Mr.  Briethaupt  said 
about  regulating  the  pressure,  and  the  Philadelphia  en- 
gineers saying  that  they  had  to  let  the  gas  go  to  control 
it,  I  might  say  I  have  seen  illustrations  of  a  gas  holder 
so  arranged  that  as  the  gas  goes  up  it  shuts  off  the 
water  ;  and  as  it  is  consumed  and  as  the  gas  drops 
dow'n  it  lets  the  water  in,  and  by  that  means  the  manu- 
facture of  the  gas  is  automatic.  I  think  means  will  be 
found  in  practice  to  prevent  the  necessity  of  blowing  off 
the  gas  when  the  pressure  gets  too  strong.  I  noted 
here  something  about  an  error  in  figures,  but  I  do  not 
remember  what  it  was. 

The  President  :  It  was  in  reference  to  the  laying  of 
the  pipes. 

Mr.  Black:  Those  two  little  words,  "  or  no,  "  had 
better  be  taken  out ;  there  must  be  some  expense  in 
laying  the  pipes.  The  cost  of  the  carbide  has  been 
variously  estimated  ;  some  have  made  it  as  high  as  $100 
a  ton.  Mr.  Ferguson,  who  read  a  paper  before  the 
National  Electric  Light  Association,  figured  it  out,  and 
I  discovered  an  error  in  his  figures  of  $7 — reducing  his 
figures  by  $7.  I  have  not  the  paper  with  me.  He  was 
figuring  on  ten  tons  a  day  production,  and  he  reduced 
the  cost  of  labor,  and  so  on.  The  price  of  the  carbon 
electrodes  he  places  at  $7.77  for  each  ton  more  than  the 
lime  and  the  coke.  That  should  be  reduced  by  one- 
tenth,  making  the  cost  per  ton  77  cents.  I  included 
the  cost  of  the  carbons  in  the  other  charges.  As  to  the 
poisonous  nature  of  the  gas,  one  of  the  authorities  who 
experimented  declared  it  was  only  one-seventh  as  poison- 
ous as  ordinary  gas.  I  won't  vouch  for  that,  but  that 
is  his  statement.  He  is  a  Frenchman,  and  claims  to  be 
a  scientific  man.  I  think  I  have  covered  all  the  points, 
as  far  as  I  know.  Had  the  convention  been  a  few 
weeks  later  I  would  have  had  more  perfect  apparatus. 
Mr.  VVillson  offered  to  send  me  one  of  the  smallest 
household  arrangements  that  he  was  making,  but  it 
was  not  yet  completed,  so  that  I  had  to  come  away 
without  it.  I  left  this  until  the  last  moment,  expecting 
to  have  a  more  complete  outfit.  In  the  course  of  a  few 
weeks  we  w-ill  have  it  before  the  public,  and  then  the 
exact  price  can  be  got  at. 

Mr.  Breithaupt  :  In  answer  to  what  Mr.  Black  has 
said,  I  wish  to  call  attention  to  the  fact,  not  that 
the  water  could  not  be  shut  off,  but  that  the  gas  does 
not  stop  generating  the  moment  the  water  is  shut  off, 
because  the  calcium  carbide  has  to  absorb  all  the  water 
that  is  in  the  jar  before  it  stops  generating,  and  in  that 
way  the  danger  arises  from  generating  with  a  small 
plant.  I  said  that  in  Philadelphia  they  did  not  have 
any  arrangement  to  relieve  the  pressure.  I  have  much 
pleasure  in  proposing  a  hearty  vote  of  thanks  to  Mr. 
Black  for  the  paper  he  has  given  us.  I  am  sure  that  it 
has  been  of  great  interest  to  the  .Association  and  of 
great  benefit. 

Mr.  J.  J.  Wright:  I  think  it  is  only  fair  to  give  it 
due  credit.  I  think  Mr.  Black  states  in  his  paper  that 
it  is  intoxicating  ;  that  certainly  is  a  point  that  ought 
to  be  in  its  favor.  I  would  like  to  trouble  Mr.  Black 
with  one  more  question  ;  that  is,  where  is  that  200,000 
horse-power  in  the  Province  of  Quebec';' 

Mr.  Black  :    In  the  backwoods  somewhere. 

The  President  :  It  has  been  moved  by  Mr.  Breithaupt, 
seconded  by  Mr.  Wright,  that  a  hearty  and  sincere  vote 
of  thanks  be  tendered  to  Mr.  Black  for  his  care  in  the 
preparation  of  this  paper.      (Carried  with  applause.) 

The  President  :   Mr.  Black,    I    have  great  pleasure  in 


conveying  to  you  the  thanks  of  this  Association  for  the 
trouble  and  care  you  have  taken  in  the  preparation  of 
this  paper. 

Mr.  K.  J.  Dunstan  :  I  may  mention  a  little  incident  : 
.A  g'ood  many  jears  ago  we  had  trouble  in  Hamilton 
with  a  certain  telephone  line  ;  we  could  not  find  the  in- 
terruption. After  a  while  a  youngster  was  found  hiding 
behind  the  fence  tapping  the  line  with  a  home-made 
telephone.  Nothing  much  was  done  to  the  youngster, 
but  the  telephone  was  confiscated.  The  youngster  was 
Mr.  Willson. 

Mr.  Black  :   I  think  I  have  that  telephone  yet. 

The  President  :  Is  it  your  wish  to  adjourn,  or  shall 
we  proceed. 

Mr.  j.  J.  Wright :    I  move  that  the  convention  adjourn. 

.At  4:30  p.m.  the  convention  adjourned  to  Thursday, 
June  i8th,  at  10  o'clock  a.m. 

ILLUSTRATED    LECTURE    BY    MR.    JAMES    MILXE. 

In  the  evening  the  Rotunda  ot  the  Board  of  Trade 
was  filled  with  ladies  and  gentlemen  assembled  to  hear 
Mr.  James  Milne's  lecture  on  "  Radiant  Matter."  The 
lecture  was  illustrated  by  numerous  diagrams  projected 
upon  a  screen,  and  with  demonstrations  of  Roentgen 
rays,  and  was  received  with  much  interest  and  appre- 
ciation by  the  audience. 

Immediately  following  the  lecture  a  visit  of  inspection 
was  made  to  the  power  stations  of  the  Toronto  Electric 
Light  Co.  and  the  Toronto  Railway  Co. 


SECOND  DAY. 

MORXING  SESSION. 

The  President  called  the  convention  to  order  at  10  a.  m. , 
and  announced  as  the  first  order  of  business  for  the  day 
the  consideration  of  a  place  for  the  holding  of  the  next 
convention. 

Mr.  J.  Carroll  :  Mr.  Chairman,  I  have  pleasure  in 
suggesting  Niagara. 

Mr.  Breithaupt  :   I  second  that. 

Mr.  J.  J.  Wright  :  .As  I  understand,  there  is  no  strong 
representation  of  the  .Association  at  Niagara  Falls. 
That  of  course  means  that  if  we  held  a  convention  there 
we  should  have  to  carry  our  supplies  along  and  make 
arrangements  for  the  features  of  entertainment  and  so 
on  independent  of  the  place  itself.  I  am  not  mention- 
ing this  because  I  have  any  objection  whatever  to 
Niagara  Falls,  but  it  is  simply  a  matter  that  should  be 
understood. 

The  President  :  That  is  a  very  important  feature. 
We  have  no  representative  here  from  Niagara  Falls. 
I  presume  when  Mr.  Carroll  suggested  Niagara  he 
meant  Niagara  Falls. 

Mr.  Carroll  :   Yes. 

Mr.  Kammerer  :  While  we  have  no  representative  at 
Niagara  F"alls  except  one,  all  that  know  that  one  will 
say  he  is  a  host  in  himself — that  is,  Mr.  Ross  Mackenzie. 
I  think  the  social  features,  and  the  taking  care  of  the 
people  when  they  get  there,  can  be  safely  left  in  Mr. 
Mackenzie's  hands. 

The  President  :  .Allow  me  to  read  a  letter  which  was 
received  some  time  ago  in  connection  with  the  coming 
convention : 

NiAO.VKA  Falls  Park  &  Rivkk  Rauavay  Co., 

May  1  51I1,  iSi)6. 
.\.  B.  Smith,  Esq., 

G.  N.  \V.  Telejjraph  Co.,  Toroiilo. 
I5o.ir  Sir,  —  In  connection  with  the  i-oininjj  convention  of  the 
C.m.idian  Kleeliic.il  Soeiely,  I  bejf  to  offer  you  on  liehalf  of  llie 
company  llie  freedom  of  the  toad  for  your  members  if  you  hold  the 
convention  al  the  Kails.  Wo  desire  you  to  visit  the  Kails,  and  we 
trust  that  we  may  h.ave  the  pleasure  of  youi  company. 
\*ours  truly, 

Ross  Mackenzie,  Man.ijrer. 

We  acknowledged  the  receipt  of  that  letter  and  thanked 
Mr.  Mackenzie  very  kindly  for  his  invitation,  and  at  the 
same  time  said  that  it  was  probable  that  at  some  future 
time  we  would  hold  our  convention  at  Niagara  Falls, 
and  we  would  avail  ourselves  of  his  kindness.  .Are 
there  any  other  places  suggested  ? 

Mr.  J.  J.  Wright  :  It  appears  to  me  the  only  other 
place    available    would    be    Quebec.     There  was  some 
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talk  of  that  last  year.  There  would  be  a  certain  amount 
of  objection  to  that  on  account  of  its  distance  from  this 
end  of  the  country.  Havings  held  the  meeting:  in  Ottawa 
last  year,  it  practically  leaves  us  with  Toronto  and 
Montreal,  and  havinf^  held  conventions  in  these  places 
in  the  not  very  remote  past,  we  are  left  almost  without 
any  choice  but  Niagara  Falls.  It  is  a  fine  place  to 
spend  a  few  days,  and  we  should  have  a  very  pleasant 
convention  there. 

The  President  :  It  is  desirable  from  the  .Association's 
standpoint  that  our  conventions  should  not  be  held  ex- 
clusively in  one  section  of  the  country.  Objection  may 
be  taken  to  having  a  convention  held  in  Niagara  Falls 
succeeding  the  one  held  in  Toronto,  but  if  there  are  no 
invitations  to  go  anywhere  else,  we  have  no  alternative 
but  to  accept  and  decide  on  Niagara  Falls,  and  I  pre- 
sume it  is  decided  that  we  go  there.  With  reference 
to  the  time,  I  think  it  should  be  in  the  month  of  June. 

Mr.  Kammerer  :  I  think  that  is  about  the  right  time. 
We  have  a  good  sample  of  June  weather  here  and  a 
good  sample  of  the  crop  that  June  brings,  and  it  would 
bring  just  as  good  a  crop  at  Niagara  Falls.  There  will 
be  no  politics  at  this  time  next  year. 

The  President:  It  is  for  this  convention  to  say  whether 
they  will  meet  in  June  or  not.  The  Executive  can  fix 
the  exact  date.  Is  it  your  wish  that  the  convention 
shall  be  held  in  the  month  of  June  ?  Carried  unani- 
mously. 

The  President  :  The  next  order  of  business  will  be  the 
consideration  of  reports.  We  will  take  up  Mr.  Breith- 
aupt's  report  of  the  Committee  on  Statistics. 

Mr.  Breithaupt  :  Mr.  President,  the  report  of  the 
Committee  on  Statistics  suggests  the  formation  of 
something  in  the  nature  of  a  bureau  of  mutual  informa- 
tion to  be  formed  in  the  interests  of  the  members  ot  the 
Association,  particularly  to  gather  information  regarding 
central  stations,  and  keep  it  on  file.  The  central  station 
men  throughout  the  country  are  particularly  the  ones 
whom  we  ought  to  get  into  our  Association,  and  we 
thought  that  we  could  find  no  better  way  of  interesting 
them  than  by  framing  some  such  scheme  as  this,  whereby 
they  would  be  benefited.  I  think  the  committee  has 
done  a  little  good  work  for  the  Association  in  increasing 
its  membership.  During  the  past  year,  I  believe  a  num- 
ber of  central  station  men  have  come  into  the  Associa- 
tion. With  these  blanks  that  we  sent  out  we  outlined 
our  plan  to  the  central  station  men  and  asked  them  to 
come  into  the  Association.  Some  of  them  have  done 
so.  Now,  as  to  the  method  of  carrying  out  this  plan 
we  had  in  view  :  It  would  be  a  little  difficult  to  carry  it 
out  unless  we  had  the  Secretary  do  the  principal  work 
of  it,  that  is,  keep  the  information  on  file  and  keep  it 
properly  tabulated,  so  that  any  member  of  the  Associa- 
.  tion  wanting  information  could  write  to  the  Secretary 
for  it.  Some  might  want  information  on  the  prices 
usually  obtained  for  supplying  power,  or  whatever  it 
might  be,  and  central  station  men  are  very  reluctant  to 
give  this  information.  The  schedule  of  prices,  of  course, 
they  are  not  at  all  unwilling  to  give,  because  it  is  pub- 
lished and  is  public  property  everywhere,  but  any  detail 
of  matters  as  to  prices,  etc.,  they  are  reluctant  to  give, 
and  naturally  enough.  It  was  thought  a  man  might 
want  information,  for  instance,  as  to  prices,  what  prices 
were  in  other  places.  He  could  state  his  case  as  clearly 
as  possible  to  the  secretary,  who  would  advise  him  from 
which  members  of  the  .Association  he  would  be  most  likely 
to  get  the  particularinformationaskedfor.  Hewould  then 
correspond  with  these  other  central  station  men,  and  be- 
ing members  of  the  Association,  mutually  acquainted 
with  each  other,  and  knowing  the  object  of  the  informa- 
tion sought,  we  thought  the  information  would,  in  all 
cases,  be  cheerfully  given.  All  central  station  men  have 
had  considerable  experience  in  this.  We  received  a 
great  many  blanks  from  central  station  men  answering 
in  a  very  reluctant  or  uncertain  way,  and  saying  we 
don't  know  what  it  is  to  be  used  for,  nor  where  it  is  to 
be  used  ;  and  in  most  cases  they  did  not  fill  it  out  at  all. 
We  all  recognize  it  to  be  information  which  is  of  value 
to  us,  because  in  town  contracts,  where  we  have  to  re- 
new, the  town  authorities  are  always  talking  about  that, 
this,  and  the  other  place  where  they  get  light    for    very 


much  less  than  we  are  supplying  it  ;  and  generally  they 
do  not  understand  the  details  of  the  case,  and  simply 
say  this  corporation  is  getting  light  for  less,  and  you 
have  got  to  give  it  for  that  or  we  will  get  in  another 
company  to  compete  with  you.  If  we  could  get  the  in- 
formation in  detail  for  such  cases  we  would  probably 
know  why  that  corporation  is  getting  cheaper  light,  and 
could  then  answer  the  authorities  in  that  respect.  I 
would  like  to  hear  the  suggestions  of  the  members  on 
this  point,  particularly  Mr.  Hunt,  who  can  give  us  con- 
siderable information  along  that  line.  This  method  is 
adopted  in  the  National  Electric  Light  Assn.  He  spoke 
to  me  about  it  yesterday,  and  there,  I  believe,  they  have 
derived  very  much  benefit  in  that  way. 

The  President  called  upon  Mr.  Hunt  to  speak,  but 
he  was  absent  from  the  room. 

Mr.  Kammerer  :  I  think  the  scheme  is  an  excellent 
one,  for  this  reason  :  We  have  water  power  and  we 
have  steam  power.  In  most  cases  where  they  have 
water  power  they  sell  the  incandescent  light  more 
cheaply  than  where  steam  power  is  used,  and  if  this  in- 
formation is  secured  in  a  statistical  way,  the  central 
station  man  can  talk  to  his  customers  and  tell  them  that 
for  that  reason  he  cannot  give  them  incandescent  light 
at  the  same  prices  that  a  town  plant  loo  miles  away 
can,  because  he  has  to  produce  it  by  steam.  The  con- 
sumer does  not  make  it  his  business  to  find  out  whether 
the  person  is  furnishing  the  light  by  using  water  or  by 
using  steam. 

Mr.  Armstrong :  There  is  no  doubt  but  that  the 
scheme  which  Mr.  Breithaupt  suggests  would  be  of 
great  value  to  the  industry  generally.  We  are  almost 
continuously  in  receipt  of  inquiries  by  companies  renew- 
ing their  contracts  as  to  the  prices  paid  and  the  condi- 
tions under  which  contracts  are  carried  on  through 
out  the  country  ;  and  very  often  we  are  not  in  a 
position  to  give  that  information,  because  ordinarily  we 
cannot  get  it  on  the  same  basis  ;is  the  companies  could 
directly,  or  as  the  Secretary  of  the  Association  could,  in 
his  official  capacity.  Referring  to  what  Mr.  Hunt  stated 
to  Mr.  Breithaupt  and  myself  last  night  as  to  the 
plan  of  the  National  Association,  of  which  he  is  a 
member,  he  said  that  the  Secretary,  who  was  paid  a 
proper  remuneration  for  devoting  a  considerable  portion 
of  his  time  to  the  affairs  of  the  Association,  had, 
just  in  the  way  Mr.  Breithaupt  suggests,  general  in- 
formation as  to  the  conditions  under  which  each  of 
the  central  stations  was  carried  on  ;  and  any 
member  of  the  Association  who  was  in  difficulty 
of  any  kind,  or  wanted  information  as  to  the  operation 
of  his  individual  plant,  could  simply  apply  to  the 
Secretary,  and  feel  sure  he  would  obtain  the  com- 
pletest  and  best  information,  or  a  reference  to  central 
stations  where  he  could  get  it,  and  at  the  same  time  feel 
it  was  the  business  of  the  Secretary  of  the  Association 
to  furnish  him  with  that  information.  I  think  if  any 
such  scheme  as  this  is  carried  on,  that  in  the  proper 
place  we  should  consider  the  re-arrangement  of  the 
Secretary's  position,  so  as  to  increase  the  remunera- 
tion to  such  an  amount  that  the  members  of  the 
Association  would  have  no  hesitancy  in  asking  him  for 
the  information,  and  feel  they  had  a  right  to  expect  it. 

Mr.  Kammerer  :  I  fall  in  with  all  Mr.  Armstrong  has 
said,  except  the  financial  portion.  If  we  are  to  remun- 
erate our  Secretary  in  a  proper  way  for  doing  that  work 
we  would  have  to  give  him  about  $1,200  a  year. 

Mr.  Armstrong  :  Mj'  idea  was  simply  this,  that  our 
Secretary  now  does  a  great  deal  of  work  free  for  the 
members  of  the  Association,  and  it  seems  unfair  to  pile 
a  great  deal  more  on  him. 

The  President :  Our  Secretary  suggests  that  if  we  had 
the  information  a  great  deal  of  it  might  be  available 
without  much  additional  expense.  It  does  seem  desir- 
able that  we  should  have  such  a  bureau  through  which 
information  which  is  reliable  and  authentic  could  be 
easily  and  promptly  obtained.  It  is  of  vital  importance 
sometimes  to  the  central  station  men  to  know  just  exactly 
what  light  is  being  produced  for,  and  all  the  rest  of  it, 
in  neighboring  towns.  I  hardly  think  the  Association 
is  in  shape  in  its  present  condition  to  undertake  that 
work.      The  work  done  by  the  committee    under   Mr. 
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Breithaupt  will  bear  fruit,  and  I  think  it  would  be  wise 
for  us  to  let  the  thing  simmer  for  another  year,  and  for 
the  present  go  on  as  we  have  been  ufoing,  and  probably 
by  that  time  it  will  assume  a  more  definite  shape,  and 
we  will  then  be  in  a  position  to  do  something. 

Mr.  Breithaupt  :  Mr.  Mortimer  and  I  discussed  this 
matter  some  time  ago.  The  committee  on  statistics 
for  the  coming  year,  whoever  they  may  be,  should,  I 
think,  be  willing  to  do  a  great  deal  of  the  work,  particu- 
lar!)' in  formulating  the  nature  of  the  information  that 
should  be  gotten  together  ;  and  to  carry  on  the  corres- 
pondence for  the  .Association  would  not  be  such  a 
great  undertaking,  because  the  number  of  central  sta- 
tion men  in  our  .Association  is  not  so  verj'  large  as  to 
take  up  a  great  amount  of  time.  If  the  Secretary  and 
the  committee  on  statistics  would  co-operate,  it  seems 
to  me  that  something  might  be  done  during  this  coming 
year  on  this  work,  and  it  is  certainly  a  work  that  we 
should  undertake.  We  have  got  to  do  something  to 
interest  the  central  station  men  in  our  Association.  If 
the  Association  is  not  to  be  of  mutual  benefit  to  its 
members,  what  is  it  for?  I  think  if  we  addS75orSioo 
to  the  Secretary's  remuneration,  which,  it  seems  to  me, 
we  are  able  to  do,  Mr.  Mortimer  would  be  willing  to 
attend  to  the  correspondence  part  in  connection  with  it, 
and  with  the  help  of  the  committee  on  statistics,  I  think 
the  matter  could  be  taken  in  hand  now. 

.Mr.  Mortimer  :  Mr.  President,  will  you  let  me  say 
just  a  few  words  on  this  point.  .As  Mr.  Breithaupt 
says,  he  and  I  have  discussed  this  matter  to  some 
extent,  and  I  feel  that  the  .Association  might  be  of  very 
much  more  use  and  practical  value  to  its  members, 
especially  central  station  men,  if  we  had  such  a  bureau 
as  is  proposed.  I  agree  with  Mr.  Breithaupt  that  we 
•  cannot  commence  that  work  any  too  soon,  and  so  far 
as  I  am  concerned  I  am  quite  willing  to  do  my  share  of 
that  work  for  the  coming  year  without  any  extra 
remuneration,  to  see  how  the  thing  works.  After  that, 
if  it  is  a  success  and  you  see  fit  to  increase  my  remuner- 
ation, all  right.  I  would  like  to  see  that  thing  started, 
and  to  see  the  .Association  do  some  practical  work,  and 
anything  I  can  do  will  be  gladly  done. 

The  President  :  Our  Secretary  is  offering  his  services 
out  of  the  fullness  of  his  heart.  I  think  very  few  of  the 
members  here  realize  the  enormous  amount  of  work 
devolving  upon  him,  which  he  has  performed.  The 
remuneration  we  speak  of  is  simply  for  the  actual 
expenditure  and  not  of  being  a  remuneration  for  his 
services. 

Mr.    Breithaupt  :   Mr.    President,    I    would    move    the 
adoption  of  this  report. 
Mr.  Vule  :   I  second  that. 

The  President  put  the  motion,  which  on  a  vote  being 
taken,  was  carried. 

The  President  :  It  is  necessary  that  we  have  standing 
committees  for  the  next  year,  and  I  would  nominate 
Mr.  .A.  A.  Dion,  of  Ottawa,  and  Mr.  J.  A.  Kammerer, 
of  Toronto,  to  bring  in  a  report  this  afternoon.  The 
committees  are  on  Legislation  and  Statistics. 

Mr.  P.  G.  Gossler  :  Do  I  understand  from  the  adop- 
tion of  the  report  that  the  Committee  on  Statistics  will 
undertake  the  extra  work  ? 

The  President  :  The  committee  will  be  continued  and 
the  work  with  it.  We  will  now  proceed  with  the  first 
paper  on  the  list  entitled,  "Meters"  by  Mr.  James 
Milne.      (See  page  146). 

Mr.  Milne,  on  rising  to  read  his  paper,  was  greeted 
with  applause.  He  said  :  In  getting  up  this  paper  on 
meters  I  thought  first  of  devoting  the  whole  of  it  to 
chemical  meters,  but  as  the  number  of  central  stations 
using  the  chemical  meter  is  very  small,  I  thought  we 
might  just  throw  in  the  rest,  as  it  were. 

Mt.  Milne's  paper  was  fully  illustrated  by  diagrams 
thrown  upon  a  screen  by  means  of  the  stereopticon. 

The  President  :  Gentlemen,  the  paper  is  open  for  dis- 
cussion. 

Mr.  Rosebrugh  :  1  would  like  to  ask  Mr.  Milne  if  there 
would  be  any  conscientious  objection  on  the  part  of  the 
company  it  they  substituted  silver  for  zinc? 

Mr.  Milne  :  I  don't  see  that  there  would  be  any 
objection   at   all.      Probably  the  cost  would   be   a   little 


more  with  the  silver,  but  as  long  as  the  principle  is  the 
same,  I  don't  see  that  there  could  be  any  objection. 

Mr.  -Armstrong  :  Mr.  Milne  has  certainly  given  us  a 
very  interesting  paper.      I  think  it  must  be  a  source  of 
congratulation  to  Mr.  Wright  that  he  is  able  to  meet 
such   customers   as    Mr.    Smith    (referring  to    Fig.  8  in 
paper)   when    they  kick    about    the    mysterious    results 
obtained  from  chemical    meters,  because    he  would  cer- 
tainly satisfy  them  that  they  must  be  wrong  and  the  meter 
right.      A  very  large  part  of -Mr.  Milne's  paper  loses   its 
importance  in  view  of  the  fact  that  the  larger  amount  of 
current  for  incandescent  lighting  is  supplied  from  alter- 
nating stations,  and  except  the  Lowrie  Hall  meter,  which 
Mr.  Milne  did  not  go  deeply  into,  and  which  is  hampered 
by  requiring  a  storage  battery,  there  is  no  chemical  meter 
that  can  measure  alternating  currents.      In  a  place  like 
Toronto,    where    direct  currents  are    used,  the  chemical 
meter  is  all  that  is  properly  claimed  for  it,  but  I  think  Mr. 
Milne  in  his  excessive  zeal  has  gone  somewhat   beyond 
the  general  facts  of  the  case  in  the  claims  for  inaccuracy 
which    he    urges    against    the   recording   motor   meter. 
The  result  of  the  Government  Inspection  tests   which 
Mr.  Higman,  whom  I  see  here,  will  no  doubt  be  able  to 
give    us   more  fully,   seems   to  show  very  good   results 
indeed  for  the    watt    meters  throughout    the    countr\-. 
When  you  consider  this,  in  view  of  the  fact  that  manv 
of  them  have  been  installed  for  several  years,  and  not 
always    under    the    best    conditions,    I    think    we    have 
reason  to  consider   the  results  as  sufficiently  accurate. 
There  is  one  thing  which  I  would  point   out   in   connec- 
tion with    Mr.    Milne's    awful    example   of  a   500-light 
meter  ;  such  a  building  as  that  was  used  in  would  be  a 
large  office  building  in  which  a  large  number  of  the  lights 
would  be    going  continuously,    sufficient  at  all  times  to 
run  the    meter.      Mr.  Milne  goes    on    to  state    that   the 
same  conditions    obtain    through   all    the   smaller  sized 
meters,  and    I    presume    the   same   percentage   for  the 
number  of  lamps  required  to  start  the  meter.   There  are  in 
Toronto  about  1,500  meters,  and  the  number  of  lamps 
to    be   supplied    from    these    would    be    about    35,000  ; 
that    would    make    the    average    size    a    meter    of   25 
lamps  capacity.      If  we  allow  Mr.  Milne's  claim   that  it 
takes  twelve  lamps  to  start  the  500-light  meter,  that   is 
only  slightly  over  two  per  cent,   of  its    current  capacity. 
Taking    the   average    as     25-light     meters    throughout 
the  entire  plant,  the  amount  of  current    required   would 
be  slightly  over  half  that  required  for  the  supply  of  one 
lamp,    with    the  average    sized    meter.      If   Mr.    Milne 
admits    that,     he    admits     that     the    meter    perfectly 
fulfils    its    purpose,    and    that    on    the  average    it    will 
start  with  less  than  the  minimum  possible  load  that  can 
be  put  on   it.      There  is  a  further  objection   in   connec- 
tion with  the  chemical   meter  for    use    in   small    stations 
which  some  stress  should  be  placed  on,  and  that  is  that 
the    apparatus    required    for   measuring    the   zincs    is 
delicate  and  expensive  in  first  cost,  and  in  spite  of  Mr. 
Milne's  assertion    I  do  not  think  the  ordinary  lineman 
who  is  left  to  look  after  such  matters  would  be  capable 
of  handling  the  delicate  milligram  scale  used  in  connec- 
tion with  it.      .A  good  deal  of  the  trouble  which  occurs 
in     connection     with     recording    meters,    and     I     can 
speak  more  particularly  of  the  Thomson   meter,  is   on 
account    of    the    careless    manner    in    which    they    are 
installed.      We  had  a  case  in  point  not  very  long  ago. 
We  shipped  out  a  meter  where  they  had  not  been  using 
them  before,  and  a  complaint  was  received  that  it  would 
not  operate.      We  wrote  enclosing  a  copy  of  the  instruc- 
tion   book    and    saying  that  the  plugs   which   held    up 
the    armature    from    the   jewels    should    be   taken   out. 
They   replied   that    they  had   not   been    taken   out,    and 
thanked  us  for  the  information.      We  heard  later  that  the 
meter  still  failed  to  operate,  and  the  complaints  made 
about   it   were  very   severe,  but  upon   investigation   we 
found  that  the  local  expert  had  taken   the   meter  up   to 
the  garret  of  the  house  and  laid   it   down   on  its   back. 
.A   Thomson  recording  watt   meter   won't   operate   that 
way.      Leaving  aside    those  failures   to  operate,  which 
are  the  result  of  carelessness  in  installation,  I  think  we 
may  claim  a  very  satisfactory  general  operation  for  the 
Thomson  recording  meters  which  are  on  the  market.      1 
do  not  mean  to  say  that  in  large  central  stations. using 
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direct  current,  where  the  admittedly  superior  accuracy 
of  the  chemical  meter  can  be  obtained  economically, 
that  the  recording  meter  should  invariably  be  used,  but 
for  the  general  run  of  stations,  we  are  obliged  to  put 
up  with  the  recording  meters,  even  though  they  are 
open  to  some  of  the  objections  that  Mr.  Milne  states. 

Mr.  Thomson  :  How  many  stations  in  Canada  are 
using  this  meter? 

Mr.  Milne  :  Three  ;  Winnipeg,  London  and  Toronto, 
I  think.  I  would  suggest  in  answer  to  what  Mr.  .Arm- 
strong sa}s  that  it  is  not  the  general  custom  of  the 
linemen  to  read  meters  in  any  central  station  of  any  im- 
portance. A  man  is  generally  detailed  for  that  sort  of 
work  alone,  and  I  think  that  any  station  that  hires  a 
lineman — that  is,  a  man  that  goes  around  putting  up 
wires  and  the  like  of  that — deserves  to  have  poor 
results  from  their  meters.  As  Mr.  .Armstrong  illus- 
trated in  the  case  of  the  man  who  laid  the  meter  on  its 
back,  it  means,  of  course,  that  to  a  certain  degree,  the 
results  obtained  from  the  recording  watt  meters  are 
caused  by  carelessness.  I  might  say  that  I  think  we 
have  in  Toronto  the  best  men  procurable  for  the  meter 
business,  and  even  with  meters  adjusted  to  almost  per- 
fection we  have  got  some  percentage  of  error  right 
through  ;  no  matter  what  size,  whether  it  be  a  500-light 
meter  down  to  a  5-light  meter,  we  have  the  same  per- 
centage of  error  right  down.  We  cannot  ascertain 
whether  the  meter  is  registering  correctly  unless  we  put 
something  in  series  with  it  to  find  out.  I  know  by  a 
large  number  of  trials  that  when  we  put  in  the  chemical 
meter  the  watt  meter  was  slow  in  every  particular 
instance.  With  reference  to  the  taking  out  of  the  jewel, 
this  cannot  be  done  now  unless  the  meter  is  taken  down 
to  the  inspectors,  so  that  they  may  see  the  seal 
broken.  Everything  is  fixed  up  in  first-class  order 
before  the  meters  are  taken  from  the  electrical  inspec- 
tor's office.  I  do  not  see  that  anything  can  be  said  on 
that  point  at  all.  In  fact,  we  see  that  the  meters  are 
in  the  best  possible  shape  before  they  are  sent  to  the  in- 
spectors. 

Mr.  G.  Black  :  I  did  not  expect  to  take  part  in  this 
discussion.  I  have  a  constant  recording  watt  meter  in 
Hamilton  which  represents  the  perfection  of  meters.  1 
can  certainly  testify  that  it  does  record.  I  will  say  that 
it  goes  night  and  day,  whether  there  is  any  current  on  or 
not,  judging  from  the  results.  We  have  about  20  lights 
in  my  office,  and  I  was  told  that  they  were  60-watt 
lamps.  For  a  long  time,  taking  the  length  of  time 
these  lights  were  burning,  and  counting  for  60  watts 
per  lamp,  according  to  the  record,  I  found  that  the 
meter  seemed  to  read  about  25  per  cent,  ahead  of  any 
calculation  I  could  make. 

Mr.  .Armstrong  :  Perhaps  the  lamps  were  not  of  the 
efficiency  they  were  supposed  to  be. 

Mr.  Black  :  If  I  allowed  about  100  watts  per  lamp  it 
would  agree  with  the  meter's  record.  I  think  on  any- 
one lamp  it  will  be  sure  to  run.  We  had  it  inspected 
by  the  government  inspector  lately  and  sealed  up,  and 
the  man  who  brought  it  back  told  me  the  inspector 
said  it  was  all  right,  so  1  let  the  thing  go  and  have  not 
looked  at  it  since.  I  would  like  to  sell  it  to  any  elec- 
trical company  to  run  up  their  dividends. 

Mr.  Wright  :  .As  against  all  these  fine  theories  as  to 
the  watt  meter  we  have  the  ghastly  results  of  experience, 
and  we  cannot  go  behind  the  returns.  Mr.  Black  has 
given  us  a  case  in  Hamilton  ;  I  will  give  you  another. 
In  the  city  hall  the  company  were  running  some  lights 
in  one  of  the  departments.  .After  a  little  trouble  we 
persuaded  the  authorities  to  adopt  the  electric  light 
throughout  the  entire  city  hall,  and  that  necessitated  a 
change  in  meters.  The  lights  were  used  in  the  police  sta- 
tion previously,  and  the  proposition  was  to  use  them  in  the 
entire  city  hall.  A  change  was  made  in  the  meters  and 
the  current  was  turned  on  in  the  entire  city  hall,  but  to 
the  surprise  of  the  company  their  bills  were  smaller 
than  they  were  before  all  the  city  hall  was  illuminated. 
It  depends  on  the  meter  being  made  of  a  size  to  accom- 
modate the  whole  of  the  building.  The  lights  used  in 
the  police  station  were  six  in  number  and  were  used 
during  the  24  hours,  under  the  previous  circumstances, 
and  the  company   got    paid    for  it.      When    the  larger 


meters  were  put  in,  the  council,  of  course,  meeting  once 
a  fortnight,  when  the  six  lights  only  were  turned  on, 
they  did  not  register  a  scrap. 

Mr.  .Armstrong  :  I  think,  as  a  matter  of  fact,  a  com- 
plaint of  that  character,  so  extraordinary  and  beyond 
the  usual,  would  require  the  attention  of  the  govern- 
ment inspector.  I  think  that  is  an  exception,  and  the 
meter  must  have  had  something  wrong  with  it. 

Mr.  Wright  :  The  meter  was  inspected  by  the  gov- 
ernment inspector.  It  was  carried  there  as  carefully  as 
it  could  be  carried  ;  it  was  installed  with  a  spirit  level  ; 
it  was  not  set  on  its  back  or  put  upon  its  face,  and  all 
precautions  were  taken,  and  that  is  the  result.  It  is 
verj'  plain  to  see  the  reason,  as  Mr.  Milne  has  stated  in 
his  paper.  And  that  state  of  affairs  occurs  to  a  greater 
or  less  degree  in  every  installation.  Vou  take  a  delicate 
piece  of  mechanism  like  an  electrical  meter,  box  it  up 
so  that  you  can't  see  it  or  do  anything  with  it,  and  ex- 
pect that  thing  to  run  without  any  attention,  and  it  is 
out  of  all  reason.  The  utmost  that  I  ever  expected  to 
get  from  the  watt  meter  when  the  watt  meter  was  first 
introduced,  was  an  approximate  idea  of  the  current  that 
the  customer  used,  and  I  will  defy  any  person  who  has 
had  any  experience  to  say  that  that  is  not  so,  that  the 
utmost  you  can  expect  to  get  is  an  approximate  esti- 
mate. 

Mr.  P.  G.  Gossler  :  In  regard  to  the  reliability  of  re- 
cording meters  :  since  the  law  has  been  brought  into 
action  it  has  been  necessary  for  us  to  go  about  changing 
all  of  our  meters,  and  we  have  installed  the  Shallen- 
berger  meter.  Since  last  July  we  have  changed  from 
about  900  to  1000.  When  they  were  installed  each 
meter  was  inspected  and  the  number  of  lights  necessary 
to  make  them  record  was  entered  in  the  record  book, 
and  when  they  were  brought  in  they  were  also  checked 
off.  While  we  have  found  some  instances  where  the 
meters  have  become  clogged  through  dirt  or  cobwebs, 
the  results  have  been  so  satisfactory  that  we  have  no 
complaints  to  make.  The  question  of  allowing  them  to 
run  without  any  attention,  of  course,  cannot  be  consid- 
ered. In  a  large  installation  it  is  necessary  to  read 
your  meters.  Of  course  we  read  our  meters  according 
to  the  customer:  some  monthly,  some  quarterl)',  but 
none  over  six  months.  The  men  who  are  employed  in 
that  capacity,  and  also  checking  out  the  bills,  have 
become  to  so  thoroughly  know  what  should  be  expected 
that  in  case  of  any  falling  off  in  the  recording  meter  it 
is  generally  very  readily  noted.  I  have  an  instance  that 
came  to  my  attention  on  Monday.  We  installed  for 
three  months  a  government  inspected  meter  ;  we  knew 
that  the  man  had  installed  fourteen  lights  and  we  had 
an  idea  of  what  his  bill  should  be.  Of  course,  it  would 
only  be  an  idea.  His  bill  did  not  come  up  to  what  we  ex- 
pected and  we  immediately  proceeded  to  investigate  and 
make  a  test.  Investigation  of  the  meter  showed  that  the 
light  ran  on  whether  the  meter  was  recording  or  not. 
Still  further  investigation  showed  that  there  was  a  wire 
under  one  cleat  short-circuiting  the  meter.  We  have 
found  the  reliability  of  those  meters  very  satisfactory, 
especially  during  the  last  year,  when  we  have  had  occa- 
sion to  change  and  are  changing  all  our  other  meters  in 
the  service. 

Mr.  Armstrong  :  I  should  like  to  ask  Mr.  Milne 
whether  he  intends  in  his  paper  to  attribute  this  unrelia- 
bility which  he  complains  of  to  the  Thomson  recording 
meter  alone. 

Mr.  Milne  :  The  only  meter  that  I  know  of  so  far  in  this 
country  as  recording  watts  is  the  Thomson  watt  meter  ; 
therefore  the  remarks,  as  far  as  I  am  personally  con- 
cerned, apply  to  the  watt  meter.  In  all  installations 
where  the  watt  meters  are  used  they  must  be  of  suffi- 
cient capacity  to  carry  the  maximum  load  with  safet)'. . 
Take  for  instance  the  Grand  Trunk  station.  There 
are  probably  1000  or  1500  lights  there  ;  we  will 
say  800  to  make  sure.  We  had  to  put  in  a  meter  of 
sufficient  size  to  carry  that.  During  the  day  there  are 
about  from  10  to  25  lights  used,  and,  as  a  positive  fact, 
that  meter  certainly  did  not  record  on  fifteen  lights. 

Mr.  Armstrong  :  What  size  was  it? 

Mr.  Milne  :  It  was  160  amperes  :  I  think  that  is  the 
size  of  it.      When  we  put  in  the  Edison  meter  we  found 
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exactly  where  the  trouble  was.  I  knew  for  a  positive 
fact  they  were  using'  light  every  day  in  their  engine- 
room,  although  we  could  not  get  any  record  on  the 
meter.  All  we  could  do  was  to  put  on  the  chemical 
meter  to  find  out.  There  was  no  negligence  or  care- 
lessness in  the  installation  of  the  meter.  It  was  put  up 
dead  level  and  according  to  the  instructions  sent  out  by 
the  company  where  it  says,  "  Don't  suppose  you  know 
it  all."  We  take  it  for  granted  that  we  do  not  know 
all  about  it  and  simply  follow  the  instructions  sent 
out  by  the  company,  and  in  doing  so  that  is  the  result 
we  get. 

Mr.  Armstrong  :  Of  course,  Mr.  Milne  in  the  Grand 
Trunk  case  gives  an  instance  of  a  very  large  meter,  and 
the  number  of  lights  on  which  it  fails  to  start  is  less 
than  2  '^  per  cent,  of  its  total  capacity.  I  presume  Mr. 
Milne  in  speaking  particularly  of  the  watt  meter  is  speak- 
ing of  it  from  his  own  experience  in  Toronto.  It  being 
the  only  meter  in  commercial  use  for  recording  direct 
currents,  it  is  the  onlyone  that  could  be  used  in  connection 
with  their  three-wire  circuits.  I  know  it  is  not  in  accord- 
ance with  the  facts,  or  the  result  of  theGovernmentinspec- 
tion  of  meters  generally  in  Canada,  that  the  watt  meter 
has  shown  itself  to  be  in  any  way  less  reliable  in  giving 
accurate  returns  than  the  other  simple  recording  ampere 
meters  ;  in  fact,  the  results  have  been  precisely  the 
contrary.  1  should  like  to  ask  Mr.  Hunt's  experience 
with  the  watt  meter  ;  he  has  a  great  number  of  them 
installed. 

Mr.  Hunt  :  We  have  about  400  of  the  Thomson  watt 
meters  in  use.  I  think  they  have  all  been  in  use  for  an 
average  of  eighteen  months,  some  of  them  over  two 
years,  and  about  ten  per  cent,  will  run  slow,  and  I  think 
we  have  only  one  out  of  the  lot  that  has  run  fast. 

Mr.  Milne  :  May  I  ask  Mr.  Hunt  how  he  determines 
that  amount?  We  would  have  something  definite  to 
go  on.  We  have  the  chemical  meter  to  prove  that  the 
watt  meter  is  out  that  amount.  How  does  Mr.  Hunt 
determine  it  was  out  about  ten  per  cent.  ? 

Mr.  Hunt  :  By  the  Government  inspection,  that  is  all. 

Mr.  Dion  :  I  think  that  the  cases  stated  by  Mr.  Milne 
and  Mr.  Wright  are  rather  the  exception  than  the  rule. 
1  do  not  think  there  is  any  mechanical  device,  no  matter 
how  accurate,  against  which  such  cases  could  not  be 
brought  up.  If  we  go  around  the  country  looking  for 
cases  of  failure,  we  are  sure  to  find  some,  but  I  do  not 
think  they  are  the  rule.  We  have  in  our  city  some  3,000 
meters,  1  suppose  two-thirds  of  which  are  Shallenberger, 
and  the  other  third  watt-meters.  We  have  lately  had 
occasion  to  have  a  very  large  number  of  these  inspected 
by  the  Government.  We  test  them  at  our  office  first 
and  send  them  up  to  the  Government  afterwards.  In 
many  cases  we  find  that  those  meters  which  have  been 
in  use  from  a  few  months  up  to  five  or  six  years  are  turn- 
ing out  very  satisfactory.  1  don't  suppose  there  are  any 
more  than  from  three  to  four  per  cent,  that  have  to  be 
touched  at  all  before  sending  them  for  inspection.  I 
think  fully  95  per  cent,  register  within  the  percentage 
allowed  by  the  Act.  We  do  not  send  them  up  until 
they  are  correct,  because  we  do  not  want  to  pay  the  fees 
twice.  With  regard  to  the  two  meters,  in  answer  to 
what  Mr.  Armstrong  has  said,  1  may  say  that  while 
there  has  not  been  a  very  great  dilTerence,  in  our  experi- 
ence, between  the  two  meters,  in  testing  them,  the  dif- 
ference has  been  rather  against  the  watt-meter.  The 
percentage  of  meters  rec|uiring  fixing  up  before  being 
tested  by  the  Government  was  larger  in  the  case  of  the 
watt-meter.  The  meter  had  to  be  fixed  up,  because  it 
eithar  didn't  start  with  one  lamp  or  went  too  slow. 
Leaving  out  this  question  of  the  relative  merits  of  the 
meters,  I  would  like  to  say  a  word  in  praise  of  the  paper 
we  have  just  heard.  Its  value  lies  in  the  fact  tiiat  it 
keeps  before  us  the  defects  of  the  apparatus  which  we 
use  every  day,  rather  than  the  qualities  of  them.  I  think 
it  is  only  by  keeping  the  defects  constantly  before  us  that 
we  may  expect  improvements  to  be  made.  I  also  think 
that  Mr.  Milne  is  very  wise  when  he  advises  that  all 
currents  should  be  used  through  a  meter.  I  think  that 
should  be  the  universal  practice,  and  should  be  encour- 


aged by  all  possible  means.  When  all  the  current 
is  used  through  a  meter  you  will  find  that  it  is  a 
considerable  relief  to  the  central  station.  Our  experi- 
ence in  that  way  is  very  satisfactory.  We  urge  the 
meter  in  all  cases,  with  the  result  that  a  very  large  per 
cent,  of  our  business  is  done  through  meters.'  We  find 
that  with  an  installation  of  54,000  lamps  our  largest 
loads  have  not  yet  exceeded  the  equivalent  of  22,000 
lamps  ;  that  is,  the  actual  ampere  meter  readings,  and  it 
includes  all  losses  from  leakage  in  transformers,  so  you 
see  the  importance  of  using  meters  throughout  the  instal- 
lation. As  regards  flat  rates  :  There  are  some  cases  where 
it  is  absolutely  necessary  to  make  a  flat  rate,  and  in  these 
cases  the  maximum  use  is  the  thing  we  want  to  get  at  ; 
and  if  there  could  be  such  an  apparatus  devised  as  Mr.' 
Milne  has  described  as  recording  the  time  during  which 
the  lights  are  being  used  -if  that  could  he  so  improved 
as  to  give  the  maximum  load  as  well,  it  would  be  a  very 
valuable  adjunct  in  the  case  of  flat  rates.  We  could 
then  make  a  rate  very  intelligently,  which  would  be  almost 
as  good  as  a  meter  rate. 

Mr.  Wright  :  I  would  like  it  thoroughly  understood, 
of  course,  that  what  remarks  I  have  made  in  regard  to 
these  meters  are  not  intended  to  apply  to  any  particular 
brand  of  meter.  For  instance,  the  Thomson  recording 
watt  meter,  considered  in  the  abstract,  is  a  most  in- 
genious piece  of  mechanism.  My  remarks  apply  to  all 
meters  of  the  same  description  which  depend  on  jewel 
centres  and  absolute  accuracy  of  installation  for  their 
perfect  working.  We  are  compelled  to  take  these 
meters.  In  one  respect  I  may  say  perhaps  our  ex- 
perience in  Toronto  diff'ers  very  greatly  from  places 
like  London  and  Ottawa,  where  watt  meters  are  used 
almost  exclusively  in  lighting  systems  where  there  are  a 
comparatively  small  number  of  lamps.  But  you  take 
the  case  of  an  installation  in  Toronto  for  motors  and  for 
elevators,  where  a  sudden  load  is  sometimes  thrown  on 
the  meter  in  starting  an  elevator  or  a  large  motor,  more 
than  it  is  capable  of  bearing  and  more  than  it  can  be  ex- 
pected to  bear,  it  happens  in  very  many  cases,  in  fact, 
in  nine  cases  out  of  ten,  the  resistance  will  be  burned 
out.  What  can  you  do  ?  The  meter  is  sealed  up.  You 
cannot  get  at  it.  Vou  replace  the  burned-out  part,  take 
it  to  the  inspector's  oflFice  again,  and  the  fee  is  $2.  And 
so  it  goes.  My  remarks  in  regard  to  these  meters  do 
not  apply  to  the  Shallenberger  meter  or  to  any 
other  alternating  meter  without  a  commutator  and  with- 
out any  trouble  arising  in  the  armature.  There  is  no 
doubt  that  if  we  could  confine  ourselves  to  a  meter  of 
that  description  I  do  not  think  anybody  would  object. 
When  we  are  compelled  to  put  in  a'  meter  that  we  know 
will  under  extraordinary  strains  give  us  trouble,  then 
the  "coercion"  comes  in.  If  the  Government  would 
provide  us  with  a  meter  that  would  work,  and  that 
would  not  be  sealed  up,  I  say  it  is  perfectly  right  for 
them  to  inspect  them,  for  the  sake  of  protecting  the  poor 
consumer,  but  they  should  not  compel  us  to  lock  up  a 
machine  that  is  going  to  be  unreliable  and  that  we  can- 
not attend  to. 

Mr.  P.  G.  Gossler  :  We  had  some  Thomson  record- 
ing watt  meters  installed,  and  we  found  it  necessary  to 
remove  them  because  we  could  not  record  the  loads. 
That  applies  only  to  loads  varying  very  greatly. 

Mr.  Thomson  :  We  placed  recording  watt  meters  on 
the  motor  circuits,  and  inside  of  a  year's  time  we  found 
about  half  of  them  burned  out,  so  we  discontinued  the 
use  of  meters  on  all  of  them. 

Mr.  Wright  :  We  have  been  obliged  to  resort  to  a  flat 
rate,  to  our  lo.ss,  and  rather  than  instal  a  watt  meter 
under  certain  conditions  we  have  been  driven  to  the  use 
of  the  Tattee  recorder.  I  am  not  blaming  the  watt 
meter,  but  simply  because  we  cannot  get  a  meter  that 
can  be  sealed  up  which  we  can  depend  on  to  give  us  re- 
liable and  accurate  data  to  charge  up.  We  size  it  up  in 
our  imagination.  We  never  salt  a  man  anv  more  than 
we  think  he  can  stand.  We  put  in  one  of  these  lamp- 
hour  recorders  and  magnets  to  suit,  and  he  is  chopping 
his  wood  and  doing  all  that  .sort  of  thing  by  the  hour. 
We  find  in  a  measurable  degree  it  answers  the  purpose. 
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It  certainly  answers  the  purpose  better  than  a  Ciovern- 
ment  inspected  meter. 

Mr.  Milne  :  The  Thomson  meter  is  the  most  in- 
•jenious  meter  we  have  in  the  market  to-day,  but  it  is  not 
applicable  for  our  purposes  here  in  Toronto. 

Mr.  Hig-man  :  I  have  just  had  this  paper  phued  in  my 
hands.  .After  luncheon  I  suppose  we  will  bo  able  to  lake 
it  up,  and  1  will  have  something  to  say. 

The  President  :  I  think  the  opinion  of  the  members 
present  is  that  we  ought  to  adjourn  this  discussion.  It 
is  probably  one  of  the  best  discussions  we  have  ever  had 
in  a  convention,  and  it  does  seem  a  pity  to  end  it  here, 
more  especially  as  Mr.  Higman  is  here  and  we  would 
like  to  hear  from  the  Government  Inland  Revenue 
Department.  Is  it  your  wish  that  the  convention  stand 
adjourned  until  two  o'clock  ? 

Mr.  Dion  :  The  point  which  has  been  raised  by  the 
paper  just  discussed  is  whether  the  Government  was 
justified  in  shutting  out  the  electrolytic  meter,  which  is 
admittediv  the  most  correct  meter.  This  point  can  be 
very  welldiscussed  under  the  item  on  the  programme, 
"Consideration  of  the  Government  Inspection  Act." 

Mr.  Higman  :  I  think  the  whole  subject  had  better  be 
discussed  on  this  paper. 

Mr.  Armstrong:  I  have  very  much  pleasure  in  moving 
a  hearty  vote  of  thanks  to  Mr.  Milne  for  the  very  able 
paper  he  has  given  us.  I  believe  that  the  discussion 
took  a  turn  that  was  not  expected,  and  which  resulted 
in  bringing  out  points  that  will  be  of  interest  and  bene- 
fit. I  do  not  agree  altogether  with  Mr.  Dion  as  to  the 
desirability  of  the  general  use  of  the  meter  throughout 
the  country.  I  think  in  connection  with  many  of  the 
small  installations  the  certainty  of  their  securing  a 
revenue  throughout  the  year,  especially  where  they  are 
operating  by  water  power,  is  more  desirable.  I  have 
pleasure,  gentlemen,  in  moving  a  vote  of  thanks  to  Mr. 
Milne. 

Mr.  Kammerer  :    I  second  the  motion. 

The  President:  It  has  been  moved  by  Mr.  Armstrong, 
seconded  by  Mr.  Kammerer,  that  a  hearty  vote  of 
thanks  be  tendered  to  Mr.  Milne  for  his  valuable  paper, 
which  I  am  sure  will  be  carried  unanimously.    (Carried.) 

The  President  stated  that  a  photograph  of  the  mem- 
bers of  the  Convention  would  be  taken  at  Lome  Park  in 
the  evening. 

Convention  adjourned  until  2  o'clock,  p.m. 

AFTERNOON    SESSION. 

The  Convention  was  called  to  order  at  2  o'clock,  p.m. 

The  President  :  I  will  be  glad  to  receive  a  report  from 
the  Committee  on  Nominations  for  the  Standing  Com- 
mittees for  the  year,  legislation  and  statistics. 

Mr.  Dion  :  I  beg  to  report  as  follows  :  Legislation 
Committee— Messrs.  J.  j.  Wright,  K.  J.  Dunstan, 
Berkeley  Powell,  L.  B.  Macfarlane,  and  F.  H.  Badger. 
Statistical  Committee— Messrs.  E.  Carl  Breithaupt, 
John  Yule,  and  O.  Higman.  I  may  say  these  are  the 
same  as  last  year  ;  they  have  done  so  well  we  thought 
we  would  keep  them  in  office. 

The  President  :  It  is  hardly  necessary  to  read  the 
names  again.  Is  it  your  pleasure  that  these  gentlemen 
should  form  the  committees  on  legislation  and  statistics 
to  carry  on  the  work  for  the  coming  year  that  was 
carried  on  last  year  ? 

Mr.  Breithaupt  :  I  have  been  on  the  Committee  on 
Statistics  for  two  years,  and  have  given  it  considerable 
energy  and  thought.  I  have  carried  it  about  as  far  as 
I  can.  Somebody  else  may  have  different  ideas  from 
what  I  have,  and  would  be  able  to  carry  it  further.  As 
far  as  I  am  concerned  I  think  some  one  else  might  be 
put  in  my  place. 

Mr.  Higman  :  I  have  been  two  years  on  it,  Mr. 
President,  and  while  I  cannot  say  that  I  have  given  as 
much  energy  as  Mr.  Breithaupt  has  to  the  work,  still  I 
would  rather  have  somebody  else  in  my  place. 

Mr.  .Armstrong  :  The  reason  which  these  gentlemen 
give  for  retiring  is  the  very  reason  why  they  should  stay 
on.  They  are  the  only  people  in  possession  of  the 
necessary  information  as  to  the  method  of  procedure. 

The  President  :  I  hope  Messrs.  Breithaupt  and 
Higman  will  withdraw  their  wish  to  resign.     The  work 


they  have  in  hand  is  advancing  very  nicely,  and  it  re- 
quires but  a  little  more  to  put  everything  in  very  good 
shape.  I  think  the  Association  would  appreciate  their 
efforts  if  they  would  continue.  I  suppose  silence  gives 
consent,  and  we  will  consider  these  gentlemen  as  elected 
to  tliese  committees. 

The  President  :  The  next  order  of  business  will  be 
nominations  for  President. 

Mr.  Kammerer  :  I  have  much  pleasure  in  nominating 
Mr.  John  Vule,  one  of  the  initial  members  of  the 
Canadian  Electrical  Association,  as  our  next  President. 

Mr.  Milne  :  I  beg  leave  to  nominate  Mr.  E.  C. 
Breithaupt  as  President. 

Mr.  Breithaupt  :  I  very  much  thank  my  mover  for 
mentioning  my  name  for  the  honorable  position  of  the 
Presidency,  but  I  think  Mr  Yule  deserves  this  honor 
more  than  I  do.  He  is  one  of  the  charter  members  of 
the  Association.  I  beg,  therefore,  to  withdraw  my 
name  in  favor  of  Mr.  A'ule.      (Applause.) 

Mr.  Yule  being  the  only  nominee  for  the  position  of 
President,  he  was  elected  to  the  office  by  acclamation, 
amid  applause. 

The  President  :  I  am  sure  it  is  a  matter  of  congratu- 
lation to  me  personally  that  Mr.  \'ule  will  succeed  me 
in  office,  and  I  have  much  pleasure  in  announcing  Mr. 
Yule's  election. 

Mr.  Yule  :  I  beg  to  thank  j-ou  for  the  compliment 
you  have  paid  me  in  electing  me  to  the  office.  I  did 
not  wish  to  accept  the  office,  but-  it  seems  the  general 
wish  that  I  should  do  so,  and  in  doing  so  I  would  ask 
the  members  to  give  me  the  same  support  as  they  have 
given  to  the  other  Presidents.  The  election  of  Presi- 
dents has  generally  been  heretofore  from  amongst 
members  residing  in  the  central  constituency.  The 
oflfice  has  formerly  been  in  Toronto,  and  the  work  has 
been  carried  on  very  efficiently  in  that  way.  I  do  not 
know  how  it  v\-ill  work  with  a  President  residing  at  a 
distance.  A  great  deal  of  the  w'ork  will  tall  on  Mr. 
Mortimer,  and  I  will  have  to  look  to  him  to  keep  me 
straight.  I  would  also  ask  the  members  here  to  elect  a 
very  fair  contingent  of  the  Executive  Committee  from 
the  members  residing  in  the  city  of  Toronto;  it  has 
worked  very  successfully  before. 

The  President:  The  next  nomination  will  be  for  \'ice- 
President. 

Mr.  Dion  :  I  beg  to  nominate  Mr.  L.  B.  Macfarlane, 
of  Montreal,  as  Vice-President. 

The  President  :  I  may  say,  in  all  fairness  to  Mr. 
Macfarlane,  that  I  had  a  letter  from  him  this  morning, 
in  which  he  regrets  his  inabilit}'  to  be  present,  and 
regrets  still  more  his  inability  to  attend  any  of  the 
meetings  during  the  past  year,  and  asking  that  as  a 
personal  favor  his  name  be  dropped.  1  do  not  think  we 
ought  to  take  any  notice  of  that  letter  at  all. 

Mr.  Carroll  :   Not  at  all. 

The  President  :   He  is  too  valuable  to  be  dropped  out. 

Mr.  Wright  :  Mr  Macfarlane  has  been  one  of  the 
useful  members  of  the  Association.  He  has  always 
taken  a  great  deal  of  interest  in  it,  and  until  the  present 
time  has  been  present  at  every  Convention.  I  should 
like  very  much  to  see  Mr.  Macfarlane's  nomination 
made  unanimous. 

Mr.  Macfarlane  was  then  declared  elected  to  the 
office  of  first  Vice-President  of  the  Association  by 
acclamation. 

Mr.  J.  J.  Wright  :  I  beg  leave  to  nominate  Mr.  E. 
Carl  Breithaupt  for  the  office  of  second  Vice-President. 

There  being  no  other  nominations  Mr.  Breithaupt 
was  elected  unanimously  to  the  office. 

The  President  :  The  next  officer  to  be  elected,  and 
one  of  the  most  important,  is  that  of  Secretary- 
Treasurer. 

Mr.  Carroll  :   Oh,  that  is  settled. 

Mr.  Breithaupt  :  The  Secretary-Treasurer  that  we 
have  had  for  a  number  of  years  past,  in  fact  since  the 
formation  of  the  Association,  has  done  very  much  in  the 
work  of  carrying  on  the  .Association,  keeping  it  on  its 
feet,  and  making  it  what  it  ought  to  be.  I  feel  we 
would  be  doing  a  great  wrong  in  not  keeping  him.  I 
therefore  move  that  Mr.  Mortimer  be  elected  b)-  accla- 
mation as  Secretary-Treasurer  for  the  coming  year. 
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Mr.  Mortimer  was  then  elected  by  acclamation  to  the 
office  of  Secretary-  I  reasurer. 

Mr.  Mortimer  :  I  thank  you,  jjentlemen,  for  thi.s,  the 
fifth  or  sixth  time,  of  the  very  kind  expression  of  your 
favor. 

The  President  :  The  next  thiiiy  is  the  election  of  the 
Executive  Committee.  It  is  desirable  tor  many  reasons 
that  there  be  a  continuity  in  the  membership  of  the 
Executive,  and  for  that  reason  five  of  the  ten  must  be 
selected  from  the  present  list.  The  five  who  in  your 
estimation  deserve  consideration  at  your  hands,  are  to 
be  marked,  and  the  remaininsj  five  will  be  nominated  and 
elected  afterward.  Our  constitution  says  that  the 
method  of  procedure  in  this  case  would  be  that  the 
Secretary  shall  read  the  names,  and  the  person,  as  his 
name  is  read,  shall  rise  and  deposit  his  ballot.  This  of 
necessity  would  prolong  the  Convention,  and  as  active 
members  only  are  allowed  to  vote,  and  to  shorten  the 
proceedings,  I  would  appeal  to  the  honor  of  those  who 
are  here  that  no  one  shall  vote  who  is  not  entitled  to, 
and  the  ballots  will  be  distributed  and  collected.  Before 
doing  that  it  is  necessary  to  appoint  two  scrutineers, 
and  1  would  nominate  Mr.  Geo.  Black  and  Mr.  Geo. 
White-Fraser  to  act  as  scrutineers. 

Mr.  Breithaupt :  .At  the  Convention  last  year  I  thought 
that  it  was  decided  that  the  members  of  the  Executive 
Committee  were  to  be  elected  for  two  years  ? 

Mr.  Carroll:  That  was  the  intention  of  the  by-law,  but 
it  was  changed. 

Mr.  Breithaupt  :    How  is  it  now? 

Mr.  Carroll:  They  have  got  to  be  re-elected  every  year. 

Mr.  Wickens  :  Yes,  but  five  members  of  the  old 
board  have  to  be  re-elected. 

The  President  :  As  Mr.  Breithaupt  has  been  elected 
to  the  office  of  Vice-President,  he  will  not  now  be  eligible 
for  election  on  the  Executive. 

Mr.  Wickens  :  While  the  ballots  are  being  collected, 
I  move  that  S50  be  appropriated  for  the  use  of  the  Sec- 
retary-Treasurer to  meet  the  expenses  in  connection  with 
the  work  of  the  .Association. 

Mr.  Kammerer  :   1  second  the  motion. 

Mr.  J.  W.  Taylor  :  I  do  not  know  that  that  sum  is 
sufficient. 

Mr.  Breithaupt  :  The  sum  that  has  been  set  apart 
heretofore  has  been  $50. 

The  President  :  It  was  formerly  $25,  but  last  year  at 
Ottawa  it  was  made  $50,  and  we  propose  this  year  that  it 
should  be  the  same. 

Mr.  Breithaupt  :  The  Secretary -Treasurer  has  more 
work  to  do,  and  I  would  move  that  the  sum  be  made 
$75  instead  of  S50. 

Mr.  Higman  :  I  moved  at  Ottawa  last  year  that  the 
sum  should  be  made  $75. 

Mr.  Wickens  :  I'nder  all  the  circumstances  1  will 
withdraw  the  original  motion  and  Mr.  Breithaiipt's 
amendment  can  be  put  as  the  main  motion. 

The  President  :  As  far  as  money  is  concerned,  I  am 
quite  satisfied  that  money  could  not  pay  Mr.  Mortimer 
for  all  he  has  done  for  this  .Association,  and  I  shall  he 
delighted,  personally,  to  have  the  sum  made  $75. 

The  President  :  It  is  moved  by  Mr.  Breithaupt, 
seconded  by  Mr.  Taylor,  that  the  sum  be  made  $75.  Is 
that  your  wish  ? — Carried. 

Mr.  Mortimer  :  I  may  just  say  in  regard  to  this  ques- 
tion of  remuneration  that  I  do  not  want  to  see  this 
Association  bankrupt,  and  I  think  if  you  go  on  putting 
up  the  -Secretary's  salary  every  year  it  is  going  to  bank- 
rupt the  institution.  I  think  we  had  better  let  the  salary 
stand  as  it  was,  and  if  we  find  at  the  end  of  next  year 
that  there  is  anything  left  out  of  that  "$29,000  surplus," 
I  will   take   what  is  offered. 

Mr.  Wickens  :  I  don't  agree  with  that  at  all  ;  I  think 
the  association  is  good  enough  to  make  up  the  difVerence. 

The  President  :  The  following  members  are  elected  to 
the  Executive  in  the  order  in  which  I  reai!  them  : 
Messrs.  J.  J.  Wright,  A.  M.  Wickens,  K.  J.  Dunstan 
and  J.  A.  Kammerer,  and  for  the  fifth  position  there  is 
a  tie.  On  the  casting  of  ballots  by  two  members  who 
had  been  absent  from  the  room,  the  position  of  fifth 
member  of  the  Executive  was  accorded  to  Mr.  Cieo. 
Black,  of  Hamilton.     The  nominations  for  the  remaining 


five  members  ol  tlu-  l-^xecutive  wore  then  proceeded 
with. 

.Mr.  Breithaupt  :  I  have  much  pleasure  in  nominating 
-Mr.   1  hnit,  of  London. 

.Mr.  Wickens  :  I  nominate  Mr.  F.  C.  .Armstrong, 
Toronto. 

Mr.  J.  J.  Wright  :  1  nominate  Mr.  A.  B.  Smith, 
Toronto. 

Mr.  Kammerer  :  In  view  of  the  fact  that  we  have  de- 
cided to  go  to  Niagara  l'"alls,  I  have  much  pleasure  in 
presenting  the  name  of  Mr.  Ross  Mackenzie. 

Mr.  .A.  A.  Dion  :  I  beg  to  nominate  Mr.  J.  W.  Taylor, 
of  Ottawa. 

Mr.  Carroll  :    I  nominate  Mr.  Dion,  of  Ottawa. 

Mr.  Armstrong:  I  have  much  pleasure  in  nominating 
Mr.  John  Carroll,  of  Montreal. 

Mr.  W.  A.  Johnson  :  I  beg  to  nominate  Mr.  Milne, 
of  Toronto. 

Mr.  J.  J.  Wright  :  I  nominate  Mr.  W.  A.  Johnson, 
of  Toronto. 

Mr.  Carroll:  I  beg  to  propose  Mr.  E.  C.  Cary,  of 
St.  Catharines. 

Mr.  Armstrong  :  I  beg  to  nominate  Mr.  W.  Williams, 
of  Sarnia. 

The  President  :  While  the  scrutineers  are  doing  their 
work  in  this  connection  I  think  we  might  go  on  with 
our  proceedings.  The  first  thing  to  be  considered  is 
"  The  Government  Inspection  .Act."  If  anybody  here  is 
prepared  to  say  anything  the  meeting  is  open  for  that 
purpose. 

Mr.  Higman  :  With  reference  to  the  paper  that  was 
read  by  Mr.  Milne  this  morning,  I  notice  that  while  it 
contains  nothing  very  nev,;,  yet  the  facts  are  arranged 
very  satisfactorily,  and  the  deductions  that  he  has  ar- 
rived at  are  most  convincing,  viewed  from  the  stand- 
point of  Mr.  Milne  and  those  who  emplov  him.  Run- 
ning through  the  whole  paper,  and  underlying  almost 
ever}'  paragraph,  we  detect  the  fine  work  of  the  special 
pleader.  Frcim  beginning  to  end  it  is  a  plea  for  the 
electrolytic  meter,  and  from  that  standpoint  I  think  Mr. 
Milne  has  succeeded  very  well  and  has  earned  the  thanks 
of  his  employers.  He  says  the  electrolytic  meter  has 
been  condemned.  He  might  have  added  that  it  has  been 
ver)'  generally  condemned  both  in  England  and  the 
United  States  for  every-day  practical  use.  He  says 
consumers  do  not  want  to  keep  a  record,  an  exact  record, 
1  think  he  says,  of  the  supply.  They  do  want  to  know, 
however,  to  what  extent  they  are  using  the  current ;  they 
want  to  be  able  to  determine  from  time  to  time  what 
the  rate  of  consumption  is.  I  think  that  is  verv  reason- 
able, and  it  is  not  surprising  that  they  should  ask  for  a 
direct  recording  meter.  In  regard  to  that  very  question 
we  have  received  at  the  Department  dozens  of  letters 
complaining  bitterly  about  the  use  of  this  meter.  We 
have  received  several  such  letters  from  Toronto  and 
Kingston,  asking  that  the  Department  put  a  stop  to 
their  use  at  once,  instead  of  allowing  them  to  run  almost 
indefinitely.  .And  while  Mr  Milne  designates  the  idea, 
in  regard  tci  renewals,  as  renewing  the  whole  meter, 
as  "  gross  rot,"  anyone  who  knows  anything  about  it 
will  agree  with  the  proposition  that  to  renew  the  plates 
is  to  practically  renew  the  meter.  Mr.  Milne  makes 
some  complaints  as  to  the  unit  of  current.  May  I  ask 
if  there  is  anything  wrong  with  the  method  of  determina- 
tion as  laid  down  in  the  .Act? 

Mr.  Milne  :  The  definition  is  perfectly  right,  and  the 
method  of  arriving  at  it  is  correct. 

Mr.  Higman  :  A  paragraph  in  Mr.  Milne's  paper  says 
"The  Government  has  to  raise  a  revenue,  that  is 
settled.  The  gas  companies  contribute  a  certain  per- 
centage of  that  revenue  ;  the  electric  companies  are 
their  greatest  competitors,  therefore  we  can  readily 
infer  that  any  little  obstacle  that  can  be  put  in  the  way 
by  such  companies  will  be  done  so,  and  it  is  very 
common  property  that  this  .Act  was  the  result  of  the  gas 
companies."  I  deny  that,  as  far  as  I  have  any  know- 
ledge of  the  papers.  I  have  seen  all  the  papers  that 
have  been  sent  to  the  Department  in  connection  with 
this  subject,  and  I  have  failed  yet  to  discover  a  single 
word  or  line  from  any  gas  company  asking  for  an  Act 
of  this  kind.      Mr.  Milne's  statement    is    not   borne  out 
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by  the  facts.  I  might  say  in  connection  with  the  ques- 
tion of  fees  that  in  Canada  there  are  thirty-seven  gas 
companies,  and  from  these  thirty-seven  companies  we 
collect  a  revenueof  some  $14,000  to  $15,000.  At  present 
there  are  two  hundred  electric  light  companies  registered 
under  the  Registration  Act,  and  from  them  we  expect 
to  collect  about  $4,000  a  year.  During  this  year  we  shall 
have  more  than  that,  because  of  the  order  that  was 
passed,  asking  that  all  meters  be  verified  before  the 
ist  of  July,  but  after  this  year  we  shall  not  collect  more 
than  about  84,000  or  $5,000  a  year  from  the  whole  coun- 
trv,  taking  in  about  two  hundred  and  fifty  companies  ;  so 
that  as  compared  with  gas  companies  the  latter  not  only 
pay  a  certain  percentage,  but  nearly  the  whole  thing. 
Mr.  Milne  asks  among  other  questions,  "Are  there  any 
advantages  to  be  derived  from  this  test?"  and  answers 
it  in  the  affirmative.  I  would  like  to  ask  Mr.  Milne  if 
that  is  his  opinion  to-day?  Whether  he  is  in  favour  of 
having  the  inspection  ?  I  will  pause  for  a  moment  to 
get  his  reply. 

Mr.  Milne  :  The  answer  to  that,  as  far  as  I  know,  is 
in  the  affirmative  yet ;  the  inspectors  are  benefited.  I 
don't  see  that  it  benefits  any  one  else. 

Mr.  Higman  :  It  is  not  a  very  fat  thing  for  the 
inspectors.  Up  to  the  present  time,  although  their 
work  is  nearly  double,  they  have  not  received  a  cent 
additional  remuneration.  Notwithstanding  what  the 
inspector  derives  from  it,  I  am  inclined  to  think  that 
Mr.  Milne  would  not  refuse  the  job  himself. 

Mr.  Milne  :  No,  sir.  In  fact,  I  applied  for  one  of 
just  the  same  kind. 

Mr.  Higman:  Now,  a  word  or  two  in  reference  to  the 
difficulty  mentioned  by  Mr.  Wright.  I  admit  it  is  a 
real  difficulty  and  one  that  has  engaged  the  serious 
consideration  of  the  Department.  Some  time  ago  I 
suggested  to  Mr.  NichoUs  that  perhaps  the  difficulty 
could  be  overcome  by  hinging  the  bevelled  piece  of  the 
case  immediately  below  the  dial  plate.  This  opening 
could  be  sealed  by  the  company.  It  would  enable  them 
to  get  at  the  commutator  to  clean  it  at  any  time,  and 
such  opening  would  not  affect  the  registration  in  the 
slightest. 

Mr.  Wright  :  That  would  work  all  right  if  the 
Government  would  be  content.  Speaking  for  the 
company  that  I  represent,  I  don't  think  the  company 
would  order  any  subordinates  to  go  around  and  spin  the 
meters  ahead  at  all. 

Mr.  Higman:  I  did  not  mean  that.  I  don't  think  the 
Government  would  have  any  objection  to  that,  because 
the  consumer  has  it  in  his  own  hands.  He  is  always 
there  when  the  company's  representative  goes  around, 
and  there  could  be  no  objection  at  all  to  having  this 
opening  in  the  meter  to  clean  it.  I  would  suggest 
that  in  matters  of  this  kind  the  association  should 
appoint  a  committee,  and  if  there  are  any  grievances 
to  be  remedied  or  considered,  to  wait  on  the  officers  of 
the  Department  and  see  if  some  means  cannot  be  found 
of  overcoming  them. 

Mr.  Milne  :  Mr.  Higman  says  he  has  received  several 
complaints  from  Toronto  regarding  the  chemical  meter. 
It  is  astonishing  that  we  did  not  hear  of  them,  when  we 
have  so  very  few  complaints  here.  I  would  just  like  to 
ask  who  are  the  parties  using  the  chemical  meter  here 
in  Toronto  who  have  been  doing  the  complaining.  I 
think  you  will  find  that  it  is  a  customer  who  does  not 
wish  to  pay  for  what  he  is  using.  No  company,  I  am 
sure,  will  charge  for  more  than  what  is  honestly  burned, 
but  they  certainly  wish  to  get  paid  for  what  goes 
through  the  meter.  Mr.  Higman  is  of  the  opinion  that 
renewing  the  plates  in  the  chemical  meter  is  practically 
renewing  the  meter.  If  we  had  to  supply  five  pointers 
for  a  recording  meter,  is  that  supplying  a  new  meter? 
The  meter  itself  is  composed  of  a  German  silver  shunt  ; 
in  multiple  with  this  shunt  is  placed  a  compensating 
spool  :  in  series  with  this  spool  is  placed  an  electrolytic 
cell  in  which  is  placed  two  plates.  The  two  plates  are 
a  very  small  arrangement  as  compared  with  the  meter 
itself.  1  cannot  see  how  renewing  the  plates  in  that 
meter  is  practically  renewing  the  meter. 

Mr.  Higman  :  You  cannot  use  a  meter  without  the 
plates ;  it  is  the  only  part  that  needs  renewing. 


Mr.  Milne  :  Mr.  Higman  speaks  about  the  inspectors 
verifying  the  meters  at  the  station.  I  think  it  would  be 
a  good  idea  for  the  inspectors  to  go  to  some  of  the 
stations  and  have  their  meters  verified,  because  in  the 
principal  stations  here  in  Canada  the  very  best  meters 
procurable  are  put  in.  It  is  not  to  the  interests  of  the 
company  to  run  below  the  voltage,  nor  it  is  not  to  their 
interests  to  run  above  the  pressure  ;  that  would  simply 
mean  increased  lamp  renewals,  and  if  they  run  below 
the  light  is  poor.  If  we  run  above  pressure  that  is  a 
loss  to  the  company,  and  not  to  the  customer. 

Mr.  Higman  :  Certainly.  That  wag  my  contention. 
We  want  to  save  the  company  any  loss. 

Mr.  Milne  :  I  think  the  companies  will  look  after  that 
in  good  style.  In  the  letter  which  Mr.  Higman  wrote 
to  the  Electrical  News  last  month  he  says  one  ot  the 
inspectors  called  at  a  station,  and  found  that  the  meter 
was  four  volts  out.  A  station  of  that  kind  deserves  to 
be  soaked  just  for  as  much  as  the  law  can  give  in 
running  instruments  of  that  kind. 

Mr.  Wright  :  In  the  first  place  my  objection  is  not  to 
the  Thomson  watt  meter  as  a  meter,  and  I  am  not 
objecting  to  Government  inspection  as  Government 
inspection.  I  must  say  this,  and  I  am  bound  to  say  it 
in  all  fairness,  that  in  all  our  communications  with  the 
Department  and  with  the  subordinates,  we  have  been 
treated  universally  with  great  consideration,  and  the 
inspectors  have  acted  in  a  gentlemanly  way  all  through 
to  the  best  of  their  ability.  It  is  the  combination  of  the 
two  that  makes  the  trouble  ;  it  is  taking  a  meter  that 
will  not  operate  and  locking  it  up  in  a  glass  case  and 
expecting  it  to  operate,  and  the  Government  Inspector 
coming  along  and  saying  that  it  has  got  to  operate.  It 
seems  to  me  the  suggestion  of  Mr.  Higman  is  a  good 
one,  that  some  means  of  access  to  the  delicate  parts  of 
the  meter  should  be  provided.  If  that  is  done  it  takes 
away  a  good  deal  of  the  force  of  the  remarks  that  have 
been  made.  We  have  no  objection  to  the  Government 
seeing  that  the  meters  are  right,  but  it  is  manifestly 
unfair  to  take  a  machine  that  requires  attention,  that 
should  be  opened  and  carefully  cleaned,  and  the  brushes 
and  commutators  attended  to  and  put  on  the  home 
stretch  for  ai  other  run.  I  say  it  is  unfair  when  that 
meter  is  sealed  and  shut  up  and  that  cannot  be  done. 
If  some  method  can  be  got  at,  and  if  the  Government 
are  willing  to  allow  some  means  of  access  to  the 
delicate  part  of  this  mechanism,  that  gets  over  the  major 
part  of  the  difficulty.  I  am  speaking  from  what  I  find. 
It  is  a  heart-breaking  job  when  you  have  to  handle  the 
number  of  meters  we  have  here  in  Toronto,  and  under 
the  conditions  in  which  we  are  expected  to  handle  them  ; 
in  fact,  it  is  enough  to  make  a  man  give  up  in  despair. 
The  meter  is  sealed  up,  and  is  supposed  to  be  right.  It 
possibly  gets  a  little  jar  in  being  taken  to  the  place  of 
use,  or  getting  it  up  on  the  side  of  the  wall,  and  it  does 
not  read  correctly,  and  there  is  no  way,  according  to 
law,  of  having  that  remedied.  They  are  entitled  to 
charge  a  new  fee  for  inspecting  it  again  if  we  take  it 
back.  If  some  method  could  be  adopted  by  the 
Government  inspectors  so  that  when  a  meter  is 
brought  to  them,  after  it  has  been  in  use  for  a  short 
time,  it  could  be  reverified  without  expense  to  the  com- 
pany, I  think  it  would  be  well.  Some  of  these  meters, 
if  we  did  not  take  them  out,  would  be  an  eternal  source 
of  expense  ;  it  would  be  pay,  all  the  time,  to  have  the 
meters  verified.  Let  me  say  just  one  word  about  the 
letters  M;.  Higman  has  received.  I  have  no  doubt  he 
has  received  them,  because  I  have  received  similar  ones, 
and  it  is  altogether  likely  the  parties  in  sending  them  to 
me  have  communicated  with  Mr.  Higman;  they  probably 
would  have  written  also  to  Queen  Victoria  and  Lord 
Salisbury  ;  but  when  the  Government  has  got  a  clause 
in  their  Act  which  says  that  every  man  is  entitled  to  a 
direct  reading  meter  if  he  demands  it,  what  is  the  kick 
about  ? 

Mr.  Higman  :  I  don't  know.  It  is  Mr.  Milne  that  is 
kicking. 

Mr.  Wright  :  When  a  man  has  an  objection  to  a 
chemical  meter,  and  says  I  want  something  I  can  read 
myself,  we  meet  him,  so  that  the  force  of  these  com- 
plaints is  lost.      I  just  want  to  make   my  position  plain 


J"ly,  'i 
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in  lliis  niattL-r.  It  is  not  a  question  of  findintf  any  fault 
with  any  particular  brand  of  meter.  It  is  very  far  from 
my  intention  to  criticize  the  action  ot  the  Government 
or  the  officials.  We  have  always  been  treated  as  an 
Association  and  as  individuals  with  the  utmost  con- 
sideration by  the  Government  officials,  but  it  is  the 
combination  of  the  two  where  the  difficulty  arises.  II 
the  Government  will  adopt  the  method  ISIr.  Hitrnam 
suf,''^ests  I  will  have  no  doubt  that  will  overcome  a 
g-ood  deal  of  the  difficulty.  I  move  that  the  Legislative 
Committee  of  the  Association  take  up  the  matter  with 
the  determination,  if  possible,  to  see  if  any  mutual 
arrangement  can  be  made  to  make  the  matter  more 
satisfactory. 

The  President  :  When  two  parties  are  favorably  dis- 
posed there  is  always  a  way  of  coming  to  an  arrange- 
ment which  can  be  made  mutually  advantageous.  I 
know  Mr.  Higman  has  a  difficult  task  to  perform,  and 
his  inclination  is  to  do  justice  to  all  concerned. 

Mr.  Higman  :  Before  sitting  down  I  would  like  to 
read  a  letter  from  one  of  our  inspectors  who  thinks  he 
has  been  rather  unfairly  treated,  and  he  wishes  to  be 
set  right  before  the  Association.  The  letter  is  as  fol- 
lows : 
O.  H [G.MAN,  Esq.,  Ottawa. 

"Sir:  Your  favor  of  yesterday  has  been  received,  asking;  if  I 
know  to  whom  a  certain  article  in  the  Electrical  News  refers. 
I  have  already  received  a  copy  of  the  News  with  the  article  in. 
It  may  refer  to  me,  but  I  must  say  I  have  not  interfered  directly 
or  indirectly  with  the  electrical  plant  or  apparatus  of  any  electrical 
work  in  Hamilton  or  elsewhere.  What  I  h;ive  done  is  this:  About 
a  year  ag-o  I  met  on  the  train  Mr.  Robert  Thompson,  President  of 
the  Electric  Light  Company,  and  in  course  of  conversation  he 
spoke  of  the  excessive  amount  of  fuel  they  were  using  under  their 
boilers.  He  said  I  must,  when  in  the  business,  have  had  practical 
knowledge  of  this  subject,  and  asked  me  what  was  the  cause  of 
using  so  much  fuel.  I  suggested  that  possibly  the  chimney  was 
too  small  for  the  services  required  of  il,  and  that  I  had  some 
books  on  the  subject  which  I  would  be  willing  to  lend  him.  He 
said  that  Mr.  Knox  was  the  mechanic  of  the  board,  and  that  he 
would  send  that  gentleman  to  me.  Mr.  Knox  called  and  I  showed 
him  the  books.  I  directed  him  to  the  places  giving  the  size  of 
the  chimneys  needed  tor  similar  plants,  and  told  him  he  might 
make  the  calculation  for  himself.  He  copied  the  figures,  thanked 
me  for  the  use  of  the  books  and  went  away.  Both  these  conver- 
sations were  sought.  I  did  not  volunteer  any  information,  and 
had  nothing  to  say  except  the  suggestion  that  possibly  the  chim- 
ney was  not  of  sufficient  capacity,  it  having  been  built  for  a  much 
smaller  boiler.  This  was  about  ten  months  ago,  and  I  have  not 
since  spoken  to  any  of  the  directors  nor  to  other  persons  on  the 
subject.  I  have  not  at  any  time  in  the  remotest  way  offered  my 
criticism  or  advice  in  connection  with  electrical  matters.  It  would 
be  presumption  on  my  part  to  do  so.  As  a  practical  mechanic 
I  offered  the  suggestion  to  friends  seeking  my  advice. 
I  am,  yours,  etc., 

D.   McPhee. 

ilamillon,  Ont. 

Mr.  Wright  :  Isn't  that  the  case  of  the  cap  fitting  the 
man  ? 

Mr.  Higman  :  I  may  state  that  the  letter  is  in  reply 
to  iiKiuiries  made  from  the  Department  to  the  inspector. 

Mr.  Johnson  :  I  would  move  an  amendment  to  the 
last  resolution,  that  is,  that  the  question  of  removing 
the  bond  from  the  chemical  meter  be  taken  up.  If  the 
Government  can  be  induced  to  do  so,  that  chemical 
meter  has  a  use  for  direct-current  work  and  for 
power  work  ;  it  is  something  that  is  very  handy  to 
use  and  there  is  the  possibility  also  that  it  may  be  de- 
sirable to  have  it  in  connection  with  alternating  work. 

Mr.  Fraser  :  I  want  to  refer  to  one  individual  case 
that  I  know  of  myself.  The  inspector,  whose  name  1 
shall  not  mention  in  public,  but  I  will  give  it  to  Mr. 
Higman  if  he  desires,  managed  to  and  purposely  let!  the 
impression  in  the  mind  of  a  man  who  was  just  putting 
in  an  electrical  plant  that  it  was  necessary  before  accept- 
ing the  plant  that  it  should  be  passed  upon  by  the  Gov- 
ernment inspector.  The  purchaser  was  an  ignorant 
man  and  the  inspector  was  ignorant,  if  not  more  ignor- 
ant than  the  purchaser,  but  the  purchaser  was  a  perfectly 
creditable  man,  and  told  me  distinctly  that  this  inspec- 
tor had  purposely  left  him  under  the  impression  that 
the  Government  inspector  was  placed  as  a  kind  ci( 
watchman  over  the  manufacturing  companies,  anti  it 
was  necessary  for  him  to  pass  Ih.it  plant  before  the  pur- 
chaser would  buy.  Ihese  inspectors  have  got  no  stand- 
ing in  the  profession,  but  they   go   about  with  the  inllu- 


ence  and  the  weight  which  is  given  to  them  by  the 
Government  appointment  and  use  that  in  a  very  wrong 
way. 

Mr.  Higman  :  I  must  say  1  am  surprised  to  hear  the 
statement  just  made.  I  can  hardly  understand  that 
one  of  the  inspectors,  knowing  very  little  about  elec- 
tricity, and  necessarily  so,  should  even  attempt  to  pass 
judgment  on  matters  of  this  kind.  The  .Vet  contains 
no  provision  for  the  inspection  of  electric  plants  ;  it 
deals  only  with  the  public  supply  and  the  apparatus 
through  which  the  supply  is  determined,  and  on  which 
the  consumers'  bills  are  based.  .Applications  to  the 
Department  have  been  frequently  made,  however,  for 
the  services  of  an  electrical  engineer  to  report  on  cne 
thing  and  another,  simply,  I  presume,  for  the  reason 
that  such  services  would  be  rendered  free  of  charge. 
In  every  such  case  I  have  referred  the  parties  to  prac- 
tising electrical  engineers  outside  the  Government  ser- 
vice. 

Mr.  Black  :  I  had  a  conversation  with  Mr.  McPhee 
the  other  day  in  reference  to  this  matter,  and  he  ex- 
plained it  to  me  as  he  has  written  to  Mr.  Higman.  The 
advice  was  sought  in  such  a  way  that  he  could  not  re- 
frain from  giving  some  kind  of  an  answer.  He  did  not 
give  his  answer  as  Government  inspector  or  official, 
but  in  the  light  of  his  past  experience  as  to  steam  feed- 
ers, for  he  had  a  large  experience  in  the  feeding  of 
similar  heating  apparatus.  There  was  one  instance 
where  there  would  have  been  a  loss  of  a  thousand  dollars 
on  the  plant  if  he  had  not  studied  up  the  subject  and 
found  the  fault  lay  with  the  chimney,  and  convinced  the 
Government  officials,  who  had  reported  against  him, 
that  the  fault  was  with  the  chimney.  He  had  works  on 
the  subject,  and  he  simply  suggested  that  there  might 
be  some  trouble  of  that  kind,  and  loaned  his  works  to 
these  parties.  He  had  no  thought  of  acting  as  a  Gov- 
ernment official  at  the  time,  and  he  certainly  did  not  in- 
tend to  pose  as  an  electrical  engineer.  He  would  have 
been  at  this  convention  only  he  felt  it  would  be  better 
for  him  to  remain  away  during  this  discussion. 

The  President  :  An  amendment  was  moved  by  Mr. 
Johnson,  seconded  by  Mr.  Wickens,  that  the  Committee 
on  Legislation  also  consider  in  their  correspondence 
with  the  Government  and  Government  officials  the  re- 
instatement of  the  chemical  meter,  as  being  useful  for 
power  on  other  circuits. 

Mr.  Breithaupt  :  Would  it  not  be  well  to  make  that  a 
little  more  general  and  say  the  committee  shall  have 
power  to  meet  and  confer  with  the  Government  author- 
ities on  the  matter  of  electrical  inspection  and  on  all 
matters  concerning  the  same,  so  that  they  may  be  able 
to  deal  with  any  exigencies  that  might  arise? 

The  President  :  1  see  no  reason  why  it  should  not  be 
carried  out. 

Mr.  Higman  :  I  would  suggest  that  if  the  committee 
wait  on  the  (iovernment  that  they  give  their  comphiints, 
or  whatever  they  want,  in  detail.  It  is  no  use  taking 
up  the  bill  and  discussing  the  whole  thing  over  again, 
because  you  arrive  at  nothing  ;  but  if  there  is  anything 
of  a  special  nature  that  you  wish  to  have  changed,  or 
discussed  with  the  Government,  let  it  be  specifically 
stated. 

Mr.  Wickens  :  This  is  within  the  province  of  our  leg- 
islative committee,  and  if  there  is  anything  that  we 
wish  to  have  changed,  I  think  it  is  for  them  to  take  up 
the  matter.  I  am  satisfied  they  will  do  what  is  right. 
It  seems  to  me  that  the  matter  could  be  arranged  so 
thai  it  woulil  be  reasonably  s.ife  to  the  consumer  and 
reasonably  good  for  the  producer.  The  object  of  having 
a  law  of  this  kind  is  to  do  some  good  by  it,  and  the 
object  of  this  .Association  is  to  help  the  members  and 
help  the  people  in  connection  with  their  interests  to  do 
what  is  right,  and  to  succeed.  I  think  the  committee 
should  be  able  to  go  into  that  matter  with  a  free  hand, 
and  1  think  the  Ciovernment  should  be  able  to  meet  them 
as  representing  practically  the  whole  of  the  electrical 
people  of  the  country.  I  think  the  Government  should 
meet  them,  and  I  think  they  will. 
^;  Mr.  Dunstan  :  .\s  a  member  of  the  Legislati\e  l."om- 
niittee,  I  think  it  is  not  a  question  that  should  be  left  in 
>  the  hands  of  that  committee.      It  is  a  technical  question 
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in  connection  with  electric  light   interests,    and   1    think 
there  should  be  a  special  committee  appointed. 

The  President  :  Mr.  Dunslan's  point  is  well  taken. 
That  committee  should,  1  think,  be  composed  exclusively 
of  electric  lii,'ht  men  interested  in  that  actual  work.  1 
think  it  would  be  proper  now  that  a  committee  of  three 
or  five  be  nominated  to  take  the  matter  in  hand. 

Mr.  Milne:  Mr.  Trcsident,  1  would  just  like  it  under- 
stood that  I  have  no  particular  hatred  for  any 
mechanical  recording  device.  I  have  a  particular  love 
for  the  Edison  chemical  meter.  My  paper  was 
original! v  intended  to  be  on  the  chemical  meter,  but  I 
thmight  it  might  interest  some  of  the  members  of  this 
Association  to  know  the  principle  on  which  some  of  the 
other  meters  were  worked,  and  as  far  as  we  are  con- 
cerned here  in  Toronto  we  have  had  the  most  friendly 
relations  with  the  inspector.  1  think  we  can  get  along 
first-class  with  him,  and  we  have  no  friction  at  all 
in  any  respect.  1  think  Mr.  Higman  will  admit  that. 
It  was  just  simply  in  connection  with  that  restriction  of 
the  chemical  meter  that  I  got  up  this  paper. 

The  President  :  The  nominations  for  the  remaining 
five  of  ihe  Executive  Committee  are  as  follows,  and  they 
are  elected  in  the  order  in  which  I  read  them  — Messrs. 
Ross  Mackenzie,  Niagara  Ealls  ;  A.  B.  Smith,  Toronto  ; 
John  Carroll,  Montreal  ;  Charles  Hunt,  London  ;  and 
F.  C.  Armstrong,  Toronto. 

Mr.  Breithaupt  :  I  would  suggest  Mr.  J.  J.  Wright, 
Toronto;  Mr.  P.  G.  Gossler,  Montreal;  Mr.  A.  A. 
Dion,  Ottawa,  as  a  committee  to  interview  the  Govern- 
ment. 

Mr.  Armstrong  :  I  would  suggest  adding  Mr.  James 
Milne,  who  is  probably  more  thoroughly  conversant 
with  the  subject  of  meters  than  anybody  else  present. 

Mr.  Breithaupt  :  I  thought  the  committee  would 
want  to  be  very  small.  Mr.  Milne  would  certainly  be  a 
o-ood  man  to  have  on  the  committee  ;  I  would  like  to 
see  him  there. 

The  President  :  1  think  Mr.  Breithaupt  would  do 
o-ood  work  on  that  committee  ;  that  would  make  five. 

The  President  put  the  motion,  which  on  a  vote  being 
taken,  w-as  carried. 

The  President :  We  will  take  up  now  the  paper  by  Mr. 
Armstrong  entitled  "The  Outlook  for  the  Electric  Rail- 
way.'"     (See  page  15.) 

"    Mr.  Armstrong's  reading  of  the  paper  was  followed 
with  applause. 

The  President  ;  You  have  heard  this  very  valuable 
paper  of  Mr.  Armstrong's  ;  the  subject  is  a  live  one  and 
I  would  like  to  have  some  discussion. 

Mr.  Hunt  :  1  have  great  pleasure  in  moving  a  vote  of 
thanks  to  Mr.  Armstrong  in  having  prepared  his  valu- 
able paper  on  electric  railways. 

Mr.  Wyse  :   I  second  that. 

The  motion  was  carried. 

Mr.  Eraser  :  I  think  Mr.  .Armstrong  has  given  us  a 
fair  account  of  the  position  of  electric  railways  in 
Canada.  In  the  last  paragraph  he  mentions  something 
in  connection  with  long  distance  railways.  I  think  it 
would  be  quite  interesting  to  the  Association  to  hear 
some  of  the  facts  in  connection  with  the  electric  railway 
at  present  running  in  Lugardo,  which  is  described  in 
some  of  the  technical  journals  recently.  They  do  not 
use  the  rotary  transformers  in  connection  with  their 
system,  but  it  is  actuated  by  the  direct  three-phase 
currents.  As  to  the  question  of  the  track,  that  seems 
to  have  been  successfully  overcome.  In  fact,  1  believe 
there  are  a  good  many  of  the  best  electricians  of  the 
day  who  have  arrived  at  a  practical,  if  not  an  actual 
and  commercial  solution. 

Mr.  Hopkins  :  There  is  one  question  I  would  like  to 
ask  Mr.  Armstrong.  He  spoke  of  the  limit  of  the  field 
— of  the  road  radiating  out.  I  would  like  to  ask  about 
what  that  limit  of  distance  would  be  at  present?  He 
might  also  answer  what  would  be  the  limiting  grade 
that  it  would  be  safe  to  build  a  railway  on  so  that  in  the 
winter  time,  when  there  was  ice  on  the  rails,  the  car 
could  be  kept  in  control  and  there  would  be  no  danger 
of  it  being  locked  and  taking  the  people  down.  Then 
there  is  another  question.      I  have   understood  that  the 


alternating  current  is  out  ot  the  question  now  for  run- 
ning electric  railways,  that  they  cannot  get  motors  that 
will  start  up  quickly.  One  electrical  engineer  of  very 
high  standing  aTid  of  long  experience  and  very  well 
posted  in  the  theoretical  part  of  the  work,  told  me, 
some  time  ago,  that  that  was  out  ot  the  question. 

Mr.  Armstrong  :  Mr.  President,  1  might  speak  of  the 
matter  of  limiting  grades  first,  which  would  allow  of  the 
operation,  I  presume,  of  both  light  freight  and  passen- 
ger service  during  the  winter  season.  On  a  matter  like 
that  you  can  only  speak  really  from  experience.  I 
might  instance  very  forcibly  in  this  connection  the  case 
of  the  Gait,  Preston  and  Hespeler  railway.  There  they 
handle,  and  did  handle  during  last  winter,  their  pas- 
senger service  without  any  ditticulty  over  grades  of  five, 
six  and  even  seven  per  cent  ;  they  also  handled  a  light 
electric  locomotive  freight  service  over  the  same  grades 
without  any  difficulty  at  all.  Even  over  the  longest 
grade  which  they  have,  which  rises  from  the  town  of 
Gait  to  the  C.P.  R.  bridge,  and  which  at  places  is  as 
high  as  six  and  a  half  or  seven  per  cent.,  they  can  haul 
a  load  of  two  freight  cars.  On  the  grade  at  Preston, 
at  the  end  of  the  line,  where  the  grade  is  about  five  per 
cent.,  they  haul,  ordinarily,  one,  and  in  some  cases  two, 
coal  cars  loaded  to  their  full  capacity  up  the  grade.  It 
seems  that  up  to  the  point  that  we  can  keep  a  reason- 
ably high  voltage  without  excessive  line  loss  that  we 
can  handle  the  freight,  and  unquestionably  the  pas- 
senger service  over  tracks  laid  generally  on  existing 
grades,  with  very  slight  cutting  down. 

Mr.  Hopkins  :  Would  it  be  necessary  to  have  motors 
on  every  axle  and  brakes  on  every  wheel  ? 

Mr.  .Armstrong  :  I  might  go  a  little  further  into  the 
freight  locomotive  q.uestion  at  Gait.  The  handling  of 
passenger  traffic  is  comparatively  easy.  The  car  used 
for  freight  purposes  is  mounted  on  a  single  truck  and 
with  two  motors,  one  on  each  axle,  of  the  G.  E.  1200 
type,  wound  with  a  four  turn  winding,  and  there  has 
been  no  difficulty  at  all.  When  the  car  was  first  sent 
up  it  was  found  too  light  to  carr}'  two  cars  up  the  grade 
at  Preston  ;  the  wheels  would  revolve  and  the  cars  run 
backwards.  That  was  remedied  by  putting  some  three 
tons  of  pig  iron  on  the  floor.  Since  then  they  have  had 
no  difficulty,  even  in  the  winter.  As  to  the  question  of 
the  limit  or  range  over  which  we  may  expect  these  ra- 
diating or  radial  lines  to  extend,  it  is  a  difficult  question 
under  present  conditions,  to  give  any  definite  limit. 
One  can  only  examine  existing  cases  and  find  out  how 
far  they  can  commercially  operate  with  success. 

Mr.  Hopkins  :   I  mean  with  one  power  house. 

Mr.  Armstrong  :  Taking  the  Hamilton,  Grimsby  & 
Beamsville  road  with  one  power  house  located,  as  it  is 
in  their  case,  in  nearly  the  middle  of  the  road,  they 
have  a  limit  of  18  or  20  miles  ;  a  transmission  limit  of 
7  to  10  miles  from  the  power  house  would  be  about  the 
maximum  with  which  economical  results  could  be  ob- 
tained without  undue  expentliture  of  copper.  They  do 
not  handle  any  heavy  freight  ;  they  just  haul  light  cars 
behind  their  ordinary  passenger  cars.  The  Hamilton 
Radial  Electric  Railway  Co.  are  now  building  a  line 
from  Hamilton  to  Burlington,  and  in  their  case  the 
transmission  limit  will  be  eleven  and  a  half  miles  from 
the  power  house.  In  that  case  they  found  it  would  be 
much  more  economical  to  invest  money  in  copper  to 
reach  that  distance  than  putting  in  polyphase  apparatus. 
The  cost  ot  copper  there  is  very  considerable.  The 
limiting  distance  would  be  ordinarily  something  imder 
ten  miles  from  the  power  house.  In  connection  with 
the  use  of  the  alternating  motor,  I  was  pleased  to  find 
Mr.  White  Eraser  draw  attention  to  the  road  at  Lu- 
gardo. I  do  not  think  there  is  an)-  reason  to  doubt  at 
all,  that  we  will  have  in  use  in  America  a  successful  al- 
ternating railway  motor  which  will  give  a  reasonably 
high  economy  and  in  which  the  difficulties  of  control 
will  be  surmounted  ;  and  with  the  use  of  that  motor  our 
range  of  transmission  will  be  increased  and  the  limit  to 
which  radial  lines  can  be  extended  will  be  very  much 
greater  than  it  is  at  present.  I  had  the  opportunity  of 
seeing  a  car  at  Schenectady  some  time  ago  in  which  it 
was  endeavored  as  far  as  possible  to  conform  to  the  re- 
quirements of  ordinary  traffic  ;  and    while    there   were 
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certainly  some  difficulties  which  in  detail  would  have  to 
be  surmounted,  there  did  not  seem  any  liklihood  that  its 
success  for  practical  purposes  would  be  very  ioni,--  de- 
layed ;  at  least,  the  enijineers  who  are  iookini,^  after  tlie 
matter  speak  in  the  most  favorable  way  of  the  results 
they  are  obtaining-. 

The   Convention    adjourned    at    4.30    p.m.,    to    meet 
again  Friday  morning-  at  10  o'clock. 


THIRD  DAY. 

The  President  called  the  Convention  to  order  at  10 
o'clock. 

The  President  :  The  first  thing-  on  the  programme  is 
the  presentation  of  papers,  the  first  being  a  paper  by 
Mr.  P.  G.  Gossler,  of  Montreal,  entitled  "  Some  Central 
Station  Economies."     (See  page  15.) 

Mr.  Gossler,  on  rising  to  read  his  paper,  said  :  It  was 
stated  in  the  minutes  read  the  day  before  yesterday  that 
I  had  been  asked  to  present  a  paper  on  high  potential 
underground  systems.  The  present  subject  has  been  se- 
lected because  1  thought  it  would  be  of  more  general  in- 
terest to  the  convention.  I  have  been  for  several  years 
connected  with  the  operation  of  the  subways  of  New  \'ork 
city,  and  have  a  collection  of  data  which  I  shall  be  pleased 
to  place  at  the  disposal  of  anyone  who  is  contemplating 
entering  into  underground  work.  1  may  say  in  regard 
to  plates  4  and  5  that  I  regret  those  plates  are  not 
larger,  because  I  am  sure  they  will  be  appreciated  by 
anyone  who  has  made  lamp  tests.  I  have  larger 
copies  of  these  and  will  be  glad  to  place  them  at  the  dis- 
posal of  anyone  who  wishes  them  because  they  repre- 
sent a  very  great  deal  of  labor.  The  formula  which  I 
have  included  in  this  article  here  is  one  that  has  been 
found  very  useful. 

The  President  :  You  have  heard  this  paper  read. 
The  subject  is  now  open  for  discussion.  I  know  there 
are  a  munber  here  who  are  anxious  to  ask  questions.  I 
hope  the  discussion  will  be  full,  but  quick. 

Mr.  Breithaupt  :  Mr.  President,  the  Association  cer- 
tainly ought  to  tender  its  thanks  to  Mr.  Gossler  for  the 
excellent  paper  he  has  given  us  on  Central  Station 
Economies,  in  the  reconstruction  of  an  old  central 
station.  All  of  us  who  have  had  experience  in  central 
station  working  know  that  the  central  stations  which 
were  put  in  five,  six  or  seven  years  ago  are  according  to 
present  methods  very  inefficient.  Not  only  is  this 
the  case  with  some  of  the  larger  central  stations  of  the 
older  type,  but  true  with  the  smaller  stations  ;  that  is 
probably  a  reason  why  so  many  of  our  smaller  stations 
throughout  the  country  prove  very  unremunerative  to 
the  people  who  own  them.  The  reconstruction  of  the 
central  station,  particularly  the  small  central  station  —  I 
have  had  experience  with  a  number  of  these — is  a 
matter  of  considerable  difficulty.  You  speak  to  the 
owners  of  plant ;  they  know  that  the  plant  is  not  remuner- 
ative ;  they  know  that  from  actual  experience.  There 
are  plenty  in  the  country  who  have  not  made  a  dollar 
out  of  it.  With  the  old  apparatus  they  have  increasing 
and  very  great  induction  loss,  line  losses  and  all  that 
sort  of  thing.  You  tell  them  to  put  all  this  old  appar- 
atus on  the  scrap  heap  that  it  is  the  best  thing  to  do 
and  you  will  meet  with  great  opposition.  It  is  a  hard 
thing  to  do,  to  reconstruct  particularly  a  small  plant, 
to  bring  it  to  a  proper  basis.  Mr.  Gossler's  statements 
about  the  transf^ormers  are  very  interesting  indeed  and 
very  instructive,  and  the  lamp  curves  even  more  so. 
Plates  4  and  5  are,  I  think,  oi  very  great  interest  to  all 
central  station  men.  I  would  like  to  ask  Mr.  dossier 
what  efficiency  of  lamp  is  used  in  Montreal  ? 

Mr.  Gossler  :  The  efficiency  of  the  lamp,  as  I  have 
stated,  depends  ou  local  conditions  ;  there  are  some 
places  where  we  can  use  a  less  efficient  l.unp  th.ui 
others.  The  lamp  we  mostly  use  is  a  jo-volt  lamp, 
with  a  current  consumption  of  i.()_^  amperes. 

Mr.  Breithaupt  :  The  formula  Mr.  Gossler  gives  here 
is  also  very  instructive  and  one  I  think  that  is  not  gen- 
erally known,  and  which  will  be  of  great  interest  to 
central  station  men. 

Mr.  Armstrong:  The  plant  referred  to  in  Mr.  Goss- 
er's  paper  is,  I  presume,  th.-it  of  the  l\o\;il  I'.leclric  Co., 


of  Montreal.  I  should  like  to  ask  Mr.  Gossler,  in  con- 
sidering this  reconstruction,  what  is  his  reason  for 
adopting  the  belt-driven  generator? 

Mr.  Gossler:  Mr.  President,  in  regard  to  the  adop- 
tion of  the  belt-driven  generators,  I  would  say  that 
there  are  conditions  under  which  the  direct-driven 
dynamos  are,  of  course,  desirable.  In  the  present 
case  we  were  confined  to  the  utilization  of  the 
engines  we  had  in  our  station,  which  it  was  impossible 
to  use  in  that  way,  if  it  had  been  so  desired. 

Mr.  Wright  :  As  far  as  that  question  of  the  direct- 
driven  generators  are  concerned,  there  are  other  plants 
than  direct-driven  being  installed  at  the  present  time. 
As  to  the  question  of  belt-driven  generators  at  the 
present  time,  as  Mr.  Gossler  speaks  of  it,  there  are 
many  reasons  for  the  procedure.  The  question  was  not 
addressed  to  me  exactly,  but  it  might  be  in  order  to 
give  one  or  two  of  the  reasons.  In  the  first  place,  you 
have  an  engine  ;  it  must  be  of  a  reasonable  sized  unit  ; 
it  would  necessarily  be  confined  to  that  particular  class 
of  service.  As  an  incandescent  lighting  load  is  a  load 
that  is  at  its  maximum  for  a  very  few  minutes  during 
the  day,  comparatively  to  the  rest  of  the  24  hours,  you 
condemn  jour  engine  that  is  driving  that  large  sized 
unit  to  idleness  for  23^^  hours,  practically.  By  using  a 
belt-driven  generator  an  engine  can  be  made  to  drive 
two,  three  or  more  generators  for  supplying  different 
classes  of  service.  Most  stations,  of  course,  are  using 
currents  of  varying  quality  and  it  becomes  necessary  in 
a  large  city  to  do  so  ;  and  the  same  engine  can  be  util- 
ized for  all  purposes,  to  a  certain  extent.  Again,  a 
belt-driven  generator,  driven  from  the  fly  wheel  of  an 
engine  direct,  may  be  considered,  for  all  practical  pur- 
poses, as  a  direct-driven  generator.  You  have  the 
flexibilit}-  in  the  belt,  which  is  an  advantage  ;  there  is 
also  the  question  of  the  size  of  imit.  This  difficult)-  has 
often  been  found  in  using  a  very  large  direct-driven  unit 
on  an  engine:  there  is  always  liability  to  accident  b}- 
reason  of  any  little  inequality  there  might  be  in  the 
bearings,  or  in  bringing  the  poles  too  closely  together 
where  alternating  machines  have  been  driven  direct  on 
the  shafts.  All  these  questions  have  to  be  taken  into 
the  calculation  in  installing  plants,  whether  direct 
driven  or  belt  driven.  You  also  have  the  advantage  of 
running  the  engine  at  a  slow  speed,  which  all  engineers 
will  agree  it  is  better  to  do  if  possible.  As  a  rule, 
where  you  have  direct-driven  generators  they  are  placed 
on  the  ends  of  the  engine  shafts,  and  that  complicates, 
to  a  considerable  extent,  the  engine  itself;  it  probablj- 
nearly  doubles  its  cost  ;  it  renders  necessary  the  intro- 
duction of  bell  cranks.  An  engine  with  a  straight  shaft 
and  overhanging  disc  and  crank  pin  is  simpler  and  more 
reliable.  There  are  a  number  of  reasons  that  would 
affect  the  question,  a  few  of  them  I  have  given.  1 
think  there  are  many  more. 

Mr.  Armstrong  :  i  entirely  agree  with  Mr.  Wright 
that  circumstances  govern  altogether  the  desirability  of 
using  the  direct-connected  or  belt-driven  generators. 
In  this  case  I  was  considering"  the  specific  example 
which  Mr.  Gossler  had  put  before  us,  of  the  re-construc- 
tion of  the  station  in  Montreal  in  which  were  installed 
five  300  K.W.  generators.  But,  of  course,  the  govern- 
ing circumstances  of  their  using  their  present  engines 
would  be  the  main  factor  there. 

Mr.  Ashworth  :  I  notice  in  one  portion  of  Mr.  Goss- 
ler's paper  he  states  it  is  only  in  a  densely  populated 
city  and  in  the  more  densely  populated  portions  of  that 
city,  that  it  is  practicable  to  use  the  secondary  main 
.system.  I'roni  my  own  experience,  and  I  think  from 
the  experience  of  a  good  many  smaller  station  men,  il 
is  Liulle  practicable  to  use  secondary  station  distribution 
in  much  smaller  places  than  Montreal,  probably  in 
places  o\'  two  to  three  thousand  ii-ihabitants.  I  wouKI 
like  to  ask  Mr.  tiossler  if  it  is  not  ecoiumiical  to  use 
secondarv  station  distribution  in  sm.dler  places. 

Mr.  Gossler  :  When  I  said  smaller  places,  I  had  no 
reference  to  a  large  or  a  small  city.  My  statement  was 
inteiuled  to  refer  to  where  customers  were  bunched  or 
scattered.  With  reference  to  the  limitation  of  the 
secondarv  svslem     as  I    have    stated    in  my  paper     the 


CAJ^flDIAN     EUECTRlCflh     NEWS 


July,  1896 


most  economical  side  of  the  balance  can  be  determineil 
by  such  a  method  of  reasoning-  as  outlined  in  my  paper. 

Mr.  Armstrong :  There  is  another  factor  which  1 
think  should  enter  into  that,  and  that  is  the  generally 
higher  efficiency  of  the  larger  transformer. 

Mr.  Gossler  :  That  is  included  in  the  cost  of  main- 
tenance of  a  transformer  ;  in  the  cost  of  mainten- 
ance in  a  transformer  the  leakage  current  is  includ- 
ed, consequently  the  higher  "all-day  efficiency"  of  a 
transformer  the  less  the  cost  of  maintenance  the 
maintenance  of  a  transformer  really  being  the  factor 
that  would  bear  the  greatest  weight  in  determining  the 
type  of  transformer  to  be  used. 

Mr.  Milne  :  1  would  like  to  ask  Mr.  Gossler  in  regard 
to  this  :  He  says  :  "  Apart  from  this  increase  in  capa- 
city, there  is  also  the  sa\ing  due  to  running  a  smaller 
engine  for  the  day  load,  and  the  consequent  saving  in 
labor,  oil,  etc."  When  they  shut  down  a  smaller  one 
and  open  up  a  larger  one,  does  the  saving  of  labor  start 
at  that  point  ? 

Mr.  Gossler  :  That  refers,  not  to  a  temporary  decrease 
in  one  day  of  135  amperes.  If  you  decrease  the  station 
leakage  load  135  amperes,  it  means  a  decrease  in  the 
load  for  every  day  of  the  year  which  will  permit  the 
operation  of  a  smaller  engine  during  the  day,  conse- 
quently decreasing  the  item  of  engineer's  salary. 

Mr.  Milne  :  According  to  that,  they  have  an  engineer 
for  each  engine. 

Mr.  Gossler  :  In  regard  to  having  an  engineer  for 
each  engine,  the  circumstances  may  be  such  that  that  is 
necessary.  If  the  engines  are  large  that  may  possibly 
be  necessar)-  ;  it  depends  on  local  conditions.  It  is  not 
a  general  statement  at  all.  The  requirements  of  the 
services  of  engineers  is  entirely  a  local   consideration. 

Mr.  Dion  :  I  think  Mr.  Gossler  has  earned  the  thanks 
of  this  Association  for  the  valuable  paper  which  he  has 
just  read.  It  is  a  paper  of  very  practical  interest  to 
central  station  men  ;  a  paper  which  I  regret  I  did  not 
get  into  my  hands  sooner.  I  did  not  see  these  papers 
until  I  got  here,  and  since  we  got  here  there  has  been  no 
time  to  read.  I  would  have  liked  to  have  become 
more  familiar  with  it,  so  as  to  be  able  to  discuss  it  more 
intelligently.  I  think  it  is  a  paper  that  should  be  thor- 
oughly discussed.  However,  I  am  not  in  a  position  to 
do  it  justice.  There  is  one  part  of  this  paper  1  wish 
to  refer  to,  where  he  speaks  of  the  records  made  in  order 
to  calculate  the  changes  necessary  to  improve  the  regula- 
tion of  the  line,  &c.  In  order  to  obtain  the  required  infor- 
mation he  established  a  system  of  transformer  maps,  pole 
maps,  etc.  Last  winter,  through  the  courtesy  of  Mr. 
Gossler,  this  system  was  shown  and  explained  to  me, 
and  I  can  assure  you  it  is  the  most  thorough  system  of 
keeping  records  that  I  have  ever  seen  anywhere.  I 
found  it  so  good  that  I  adopted  some  of  the  features  in 
that  system  ot  keeping  records,  and  had  them  carried  out 
after  I  returned  home.  But  I  must  say  I  did  not 
adopt  the  system  in  its  entirety.  I  found  it  unneces- 
sarily complicated  for  a  city  like  ours,  however  useful 
it  maj'  be  in  a  larger  place  like  Montreal.  However, 
there  are  many  valuable  features  in  that  system 
which  I  was  very  glad  to  learn  and  to  put  in 
practice  afterwards.  Reconstruction  is  a  problem 
which  confronts  every  central  station  manager  It  is 
no  doubt,  as  many  of  you  know,  a  very  difficult  thing  to 
tackle,  and  there  is  a  question  of  how  far  you  should 
go  on  with  this  reconstruction.  It  is  difficult  to  con- 
vince a  board  of  directors  that  it  is  going  to  be  a  paying 
thing  to  scrap  the  whole  station  apparatus  ;  but  in  many 
cases  I  suppose  it  would  be  well  to  do  that  rather  than 
carry  on  the  reconstruction  by  degrees.  We  are  doing 
some  reconstruction,  but  it  is  being  carried  on  gradu- 
ally. We  have  not  scrapped  any  large  amount  of 
apparatus  at  any  one  time,  but  I  suppose  before  we 
get  through  there  may  be  a  considerable  amount  put 
by.  There  is  this  to  be  considered,  that  in  making 
a  change  before  you  are  compelled  to  do  it,  you 
may  save  some  money  in  making  exchanges  of  genera- 
tors. We  have  been  able  to  obtain  a  very  considerable 
allowance  for  old  apparatus  ;  and  I  am  satisfied  that 
if  we  had  waited  for  two  or  three  years  more  we  would 
not  have  obtained   anything  for  them.      That  is  a  great 


drawback,  this  reconstruction  which  becomes  necessary 
in  connection  with  electric  lighting.  A  prominent 
banker  in  our  city  told  me  he  found  that  to  be  the 
greatest  obstacle  in  the  way  of  electrical  invest- 
ments; that  is,  in  the  opinion  of  capitalists,  an  obstacle. 
Regarding  transformers,  our  plan  has  been  not  to  scrap 
transformers  and  buy  a  new  outfit,  but  simply  not  to  buy 
any  more  small  transformers.  WHicre  required  we  put 
up  large  units,  displacing  a  number  of  sniallerones  which 
are  useful  to  supply  customers  in  the  more  scattered  por- 
tions of  the  citv;  and  in  that  way  the  more  thickly  popu- 
lated part  is  supplied  by  large  transformers  and  sec- 
ondarx  mains;  and  we  found  that  to  be  preferable  in  our 
case  than  scrapping  transformers  in  a  wholesale  way. 
I  have  one  word  to  say  in  reference  to  the  over- 
running of  lamps.  I  quite  agree  with  Mr.  Gossler  that 
it  is  not  a  practice  to  be  recommended.  In  our  city 
we  made  that  mistake.  It  was  brought  about  by  a 
keen  competition  between  companies  and  a  desire  to 
have  our  lights  better  than  the  others,  and  we  got  into 
the  habit  of  running  our  lamps  over  the  normal 
voltage,  consequently  it  was  found  afterwards  very  diffi- 
cult to  reduce  that.  We  had  got  into,  difficulty, 
the  lamp  consumption  had  become  very  large, 
and  we  found  it  necessary  to  stop  this  prac- 
tice. I  had  read  that  the  same  difficulty  had  been 
met  in  other  cities  by  a  gradual  reduction  of  the  voltage, 
say  half  a  volt  everv  night  ;  but  we  did  not  care  to  do  it 
in  that  way.  I  could  foresee  a  lot  of  trouble.  We 
preferred  to  re-model  the  circuits  for  better  regulation, 
and  drop  the  voltage  in  one  night,  changing  the  lamps 
on  that  circuit  during  the  day.  It  takes  a  horse  and 
wagon  and  several  men  to  do  it,  and  it  costs  a  good 
deal,  but  we  thought  that  was  a  better  way  of  doing  it 
than  to  gradually  lessen  the  voltage  and  allow  com- 
plaints to  come  in.  I  would  like  to  ask  Mr.  Gossler — 
he  has  been  asked  a  good  many  questions,  but  seems 
good-natured  about  it — as  to  the  means  taken  to  over- 
come the  induction  between  lines.  We  have  had  some 
difficulty  in  that  way  and  we  have  taken  some  means  to 
overcome  it,  and  I  would  like  to  know  whether  he  has 
taken  the  same  means. 

Mr.  Gossler  :  The  means  that  were  taken  were  very 
simple  and  very  well  known.  The  local  conditions 
were  somewhat  peculiar  :  we  had  three  very  large 
engines  and  three  principal  routes.  It  was  found,  due 
to  mutual  induction,  unless  all  the  circuits  on  one  pole  line 
were  run  from  one  set  of  dynamos  there  was  a  decided 
fluctuation  ;  unless  we  ran  each  pole  line  on  a  separate 
engine,  we  were  not  given  credit  for  knowing  much 
about  lighting.  To  overcome  this  inductive  effect,  the 
feeders  were  re-arranged,  by  simply  bringing  opposite 
polarities  as  near  each  other  as  the  pins  on  the  cross 
arm  would  permit.  When  the  lines  had  to  be  recon- 
structed it  was  found  that  one  leg  of  the  circuit  was  on 
one  end  of  the  cross  arm,  while  the  other  leg  of  the  same 
circuit  was  on  the  extreme  end  of  the  same  cross  arm, 
so  that  the  worse  inductive  effect  possible  was  obtained. 
We  did  not  go  to  the  trouble  of  crossing  the  circuits  as 
is  customary  in  long  transmission,  because  we  found 
that  it  was  unnecessary.  We  reconstructed,  first,  one 
or  two  circuits,  bringing  the  feeders  close  together  so 
that  the  mutual  induction  due  to  the  other  circuits  was 
practically  the  same  on  both  legs.  After  one  or  two 
circuits  had  been  reconstructed,  we  fourd  it  unnecessary 
to  cross  the  circuits,  but  simply  proceeded  on  the  line  of 
bringing  the  feeders  close  together,  which  has  given 
perfectly  satisfactory  results.  We  have  some  twenty 
odd  incandescent  circuits,  all  heavy,  and  we  find  we  can 
run  one  or  two,  or  anv  nimiber  we  please,  on  the  same 
pole  line  from  different  engines. 

Mr.  Dion:  That  was  exactly  the  conditions  prevailing 
in  our  city.  The  circuits  had  been  hung  on  opposite 
ends  of  the  cross-arms  for  the  purpose,  as  stated  by  the 
line  foreman,  of  making  the  lines  less  dangerous.  He 
said  they  had  only  one  side  of  each  circuit  to  work  at, 
at  one  time,  and  there  was  a  space  in  the  centre  which 
protected  them  from  the  other  side.  The  men  set 
up  the  plea  that  we  were  going  to  make  their  work 
much  more  dangerous,  but  when  I  explained  to  them 
that,    the    circuits   being    sometimes    bimched     on    one 
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no  certainty,  that  two  adjacent  wires  did  not  represent 
different  terminals  of  one  maciiine,  they  saw  that  they 
were  just  as  secure  after  the  change  than  before. 

Mr.  Wright :  This  reconstruction  business  is  a  very 
difficult  matter,  and  there  is  a  case  in  point  that  occurs 
to  me  where  I  think  the  difficulty  will  be  emphasized. 
The  electric  light  company  in  Hamilton  are  just  about 
appointing  a  manager,  and  it  would  become  the  first 
duty  of  that  manager  to  recommend  the  Board  of  Direc- 
tors to  throw  out  the  whole  plant.  F"rom  what  I  know 
of  the  Hamilton  Board  of  Directors,  I  think  they  are  a 
great  deal  more  likely  to  throw  out  the  manager.  It 
will  become  a  question  of  scrapping  the  plant  or  scrap- 
ping with  the  manager.  Mr.  Gossler  is  so  very  well 
posted  on  these  subjects  that  I  think  it  is  a  first-class 
opportunity  to  pump  him  a  little  further  and  see  if  we 
cannot  pump  him  dry.  There  are  two  important  ques- 
tions that  come  up  not  only  in  reconstruction,  but  also 
in  construction  :  one  is  the  frequency  to  use  in  the 
introduction  of  an  alternating  system  and  another  is  the 
voltage  ;  those  are  questions  that  a  little  fuller  informa- 
tion would  be  very  acceptable  on.  Authorities  differ  on 
both  questions.  Whether  it  is  better  to  adhere  to  the 
old  style  of  sixteen  thousand  alternations  or  thereabouts 
or  the  more  modern  in  the  neighborhood  of  seven  or 
eight,  and  if  Mr.  Gossler  has  any  reasons  and  would  go 
more  fully  into  them  for  the  change  of  voltage  from 
one  to  two  thousand,  the  information  would  certainly  be 
very  acceptable  to  us. 

Mr.  Gossler  :  In  regard  to  the  change  of  voltage 
from  one  to  two  thousand,  we  have  drops  on  our  cir- 
cuits varying  from  one  to  ten  per  cent.  ;  the  regulation, 
of  course,  corresponds.  Increasing  the  voltage  to  2,000 
volts  will  decrease  the  drop  one  quarter  of  what  it  is  at 
present  ;  there  is  no  practical  hindrance  to  the  use  of 
two  thousand  volts — it  can  be  handled  about  as  readily 
as  one  thousand — also  modern  transformers  are  made 
interchangeable,  so  they  can  be  used  on  either  one 
or  two  thousand  volts.  If  you  are  going  to  increase 
the  saving  and  improve  the  regulation  by  the  adoption  of 
the  two  thousand  volts  without  any  practical  inconveni- 
ence, there  seems  to  me  every  reason  in  the  world  why 
it  should  be  done.  It  was  decided  in  our  case  to  use  two 
thousand  volts,  principally  for  the  purpose  of  getting 
better  regulation  with  the  present  feeders  ;  we  do  not 
anticipate  any  trouble.  The  two  thousand  volts  is  in 
opeiation  in  many  places.  There  may  possibly  be  a 
little  difficulty  with  the  lines  that  are  now  in  contact 
with  trees,  as  we  now  have  some  little  difficulty  in  wet 
weather  at  the  places  with  one  thousand  volts,  and  two 
thousand  volts  would  be  a  little  more  troublesome,  but 
these  conditions  will  be  changed  at  any  rate.  In  regard 
to  the  question  of  frequency,  that  is  a  question  that  has 
to  be  decided  by  the  local  conditions.  If  the  lighting  is 
of  paramount  importance  or  the  principal  feature  of  the 
station,  there  is  no  question  but  that  sixteen  thousand 
alternations  should  be  used.  It  is  practicable  to  operate 
motors  from  sixteen  thousand  alternations  as  well  as 
eight  thousand.  The  leakage  of  the  transformers  does 
not  decrease  exactly  inversely  as  the  alternations,  but 
approximately  so,  so  that  the  leakage  of  transformers  at 
eight  thousand  alternations  is  probably  twice  as  much 
as  sixteen  thousand,  and  where  the  lighting  load  is  the 
principal  feature  the  sixteen  thousand  alternations  is 
very  desirable  for  this  reason.  If  the  plant  is  to  be  sup- 
plied by  power  from  quite  a  distance,  where  it  is  neces- 
sary to  transmit  power  from  fifteen,  twenty-five  or 
thirty  miles,  induction  comes  in  as  a  factor  to  be  con- 
sidered, and  in  most  long  transmission  plants  the  lower 
alternations  have  been  adopted.  But,  as  1  have  said 
before,  where  lighting  is  the  principal  feature,  there 
is  no  question  about  sixteen  thousand  alternations,  es- 
pecially as  motors  can  be  as  readily  u.sed  on  sixteen 
thousand  as  on  eight  thousand,  so  that  sixteen  thousand 
alternations  permits  of  serving  light  and  power  from  the 
same  generators. 

Mr.  Breithaupt  :  I  have  great  pleasure  in  moving  a 
hearty  vote  of  thanks  to  Mr.  Gossler  for  his  very  valu- 
able paper. 

Mr.  Dion  :    I  second  that. 


The  President  :  It  has  been  moved  by  Mr.  Breithaupt, 
.seconded  by  Mr.  Dion,  that  the  hearty  thanks  of  this 
.Association  be  tendered  Mr.  Gossler  for  his  valuable 
paper.      Is  this  your  wish  r' 

The  motion  was  carried  amid  applause. 

The  President  :  I  think  the  .Association  is  to  be  con- 
gratulated upon  the  fact  that  we  have  men  capable  of 
giving  us  such  a  paper  as  Mr.  Gossler  has  given  us. 
The  next  thing  on  the  list  is  the  paper  entitled  "  Power 
Transmission  by  Polyphase  E.M.F.'s,  "  by  Mr.  George 
White-Fraser.      (See  page  142). 

Mr.  Fraser,  on  rising  to  read  his  paper,  was  greeted 
with  applause. 

The  President  :  We  have  not  heard  Professor  Rose- 
brugh's  voice  in  Convention;  I  think  the  members 
here  would  like  to  hear  if  he  has  anything  to  sav  on  this 
paper. 

Mr.  Rosebrugh  :  Mr.  President,  I  have  not  had  time 
to  look  over  the  paper  at  all,  and  any  remarks  that  I 
might  make  might  be  premature.  Without  further 
consideration  I  would  not  care  to  say  anything. 

Mr.  Breithaupt:  I  would  like  to  ask  Mr.  Fraser  about 
the  figures  he  gives  as  to  the  Lauffen-Frankfort  trans- 
mission, as  to  where  he  gets  them. 

Mr.  Fraser :  From  the  official  report  published  by 
Dr.  Boaber,  who  was  chairman  of  the  official  committee. 

Mr.  Milne  :  Has  not  Mr.  Fraser  drawn  the  arrows  in 
diagram  12  in  the  wrong  way?  It  occurs  to  me  that 
the  arrows  are  in  front  of  the  E.M.F. 

Mr.  Fraser:  You  will  find  the  maximum  E.M.F.  is 
quite  a  distance  from  the  mouth  of  the  current. 

Mr.  Armstrong  :  If  there  is  not  likely  to  be  any 
further  discussion,  I  have  pleasure  in  moving  a  vote  oi 
thanks  to  Mr.  Fraser  for  his  paper  on  this  subject  ;  it 
seems  to  have  covered  the  whole  field  very  fullv  on  the 
subject  of  polyphase  currents. 

Mr.  Wyse  :   I  second  the  motion. 

The  President  put  the  motion,  which  was  carried. 

Mr.  Dion  :  I  would  like  to  call  attention  to  two 
points  in  connection  with  this  paper.  One  of  the  two 
features  which  give  the  paper  particular  value  is  the 
great  clearness  with  which  the  phenomena  of  alternating 
currents  are  explained.  .As  stated  by  Mr.  Fraser,  most 
of  the  statements  on  this  subject  are  so  surrounded  by 
clouds  that  it  is  difficult  for  any  but  the  advanced 
student  to  properly  understand  them.  In  this  particular 
case  he  has  explained  the  action  of  the  polyphase 
currents  in  such  a  clear  manner  that  he  has  no 
doubt  helped  to  increase  the  knowledge  of  manv 
members  present.  The  other  feature  which  I  think 
deserves  particular  attention  is  his  plea  for  good  engi- 
neering, and  I  hope  to  see  the  day  when  his  advice  will 
be  followed,  and  when  every  particular  installation  will 
be  designed  according  to  the  local  conditions,  and  when 
every  installation,  whether  large  or  small,  will  not  be 
undertaken  before  consulting  competent  electrical 
engineers. 

Mr.  Fraser:  I  thank  the  members  and  I  thank  Mr. 
Dion  for  considering  these  points. 

Mr.  Gossler  :  There  is  one  point  in  the  description  of 
the  generation  of  multiphase  currents,  as  described  in  dia- 
grams 3  and  4,  which  I  think  is  probably  an  oversight  on 
the  part  of  Mr.  I'raser.  He  states  at  the  bottom  directly 
under  diagram  four,  ".A,B,  are  two  coils  of  the  armature. 
The  angular  distance  of  A,  B  is  half  that  of  N,  S. 
When  .A  is  right  under  N  it  is  generating  its  maximum 
E.M.F.  ;  at  that  moment  H  is  half  way  between  N,  S 
and  its  induction,  and  therefore  its  E.M.F.  is  least."  I 
call  attention  particularly  to  this  statement  inasmuch  as 
it  is  very  important.  Mr.  Fraser  states  further,  ".As  the 
armature  revolves  clockwise,  B  gradually  gets  into  a 
stronger  field,  while  A  is  approaching  a  weaker  one." 
Mr.  Fraser  states  there  that  when  A  is  right  under  N 
it  is  generatini;  its  maximum  electro-motive  force,  which 
is  the  actual  condition  if  Iho  armature  coils  are  so  placed 
as  in  diagram  4.  While  diagrams  3  and  4  have  been 
taken  as  general  illustrations,  I  think  it  has  been  an 
oversiglU  on  Mr.  White-Fraser's  part,    as  this  illustra- 
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tion  can  onlv  apply  to  two-phase  g-eneration.  If  the  coils 
are  so  placed  that  H  is  half  way  between  N,  S,  it  must 
necessarily  mean  the  treneration  of  two-phase  currents 
QO  apart.'  It  would  alter  diajjram  3  to  such  an  extent 
that  the  minimum  point  of  curve  2  would  be  directly 
under  the  maximum  point  of  curve  i,  which  is  the 
condition  of  multiphase  currents  of  ninety  dejj^rees  apart. 
1  think  this  illustration  will  only  apply  to  the  tjenera- 
tion  of  currents  ninety  degrees  apart. 

Mr.  Fraser  :  If  you  take  diagram  3  in  connection 
with  diagram  4,  your  idea  is  correct.  It  is  not  a 
quantitative  so  much  as  a  qualitative  diagram. 

Mr.  Gossler  :  It  is  a  trifle  misleading  if  you  combine 
diagrams  3  and  4,  because  it  is  not  a  general  case. 

Mr.  Fraser  :  I  have  not  specified  any  particular  case. 
I  think  it  is  understood  to  be  purely  qualitative. 

Mr.  Gossler  :  There  is  another  point  in  regard  to  the 
position  ot  the  armature  coils  which  this  illustration  can 
be  made  to  show  most  beautifully — the  re-action  and 
inter-action  of  the  coils  on  the  armature,  due  to 
their  relative  positions,  as  affecting  regulation.  The 
regulation  question  is  a  very  serious  one  and  a  very  im- 
portant one,  and  inasmuch  as  the  diagram  shows  it  so 
beautifully  I  thought  possibly  it  would  not  be  out  of 
place  to  bring  it  to  your  attention.  If  the  coils  as 
placed  in  diagram  4,  and  as  stated,  when  A  is  direct- 
ly under  N  it  is  generating  its  maximum  electromotive 
force,  and  B  being  halfway  between  N,  S,  the  electro- 
motive force  is  minimum,  then  when  the  current  in  A 
is  maximum  there  can  be  no  current  in  B,  consequently 
there  can  be  no  induction  from  B  to  A.  The  effect  on 
one  side  of  the  coil  B  from  A  is  the  same  as  on  the 
other  side,  they  being  symetrical  to  coil  A,  so  that  the 
two  conditions  taken  together  show  the  impossibility  of 
any  action  between  the  two  phases  ;  the  practical 
demonstration  of  the  fact  of  their  being  no  influence  on 
regulation  from  one  phase  to  the  other  in  two-phase 
generators  is  borne  out  by  every  day  practice.  If  we 
pass  further  on  from  two-phase  apparatus  to  multiphase 
apparatus,  Mr.  Fraser  mentions  the  possibility  of  plac- 
ing three  or  four  or  any  number  of  coils  in  a  similar 
space,  but  the  four  coils  are  of  no  practical  use.  If  we 
consider  the  space  between  N,  S,  divided  into  three 
spaces  so  that  we  have  three  coils  placed  there,  we  have 
a  generator  generating  three-phase  currents.  If  we 
divide  that  space  so  that  it  is  divided  into  three  and 
apply  the  same  reasoning  as  above,  the  coils  not  being 
symetrically  or  relatively  inductively  placed  to  each 
other,  there  is  but  one  condition  in  a  three-phase  gener- 
ator in  which  the  mutual  induction  or  re-action  of  the 
armature  coils  is  equal,  and  that  is  when  the  coils  or 
phases  are  equally  loaded.  When  they  are  not,  on 
account  of  this  re-action  of  the  armature  coil,  one  coil 
of  the  armature  acts  as  the  primary  of  a  transformer, 
while  the  other  two  coils  act  as  the  secondaries  of  a 
transformer.  When  the  phases  of  a  three-phase  appar- 
atus are  not  equally  loaded  there  is  a  transformer  action 
which  necessarily  boosts  up  one  side  of  the  circuit  and 
decreases  the  voltage  on  the  others. 

Mr.  Fraser  :  I  have  been  very  careful  to  avoid  any 
comparison  of  the  two  methods. 

The  President  :  We  will  now  have  Mr.  E.  J.  Phillip's 
paper  entitled  "Operating  Engines  without  a  Natural 
Supply  of  Condensing  Water,  or  the  Continous  Use  of 
Injection  Water."  I  am  sorry  Mr.  Phillip  is  not  here, 
but  Mr.  Wickens  will  read  his  paper. 

Mr.  Wickens  :  I  regret  Mr.  Phillip  is  not  here  to 
read  this  paper  himself.  He  has  given  some  consider- 
able time  and  study  to  this  particular  arrangement,  and 
hopes  to  install  a  considerable  plant  under  this  style. 
I  really  regret  that  he  is  not  hereto  read  this  paper  him- 
self, because  should  any  discussion  occur,  he  would  be  very 
much  more  capable  of  taking  up  the  points  than  I  will. 
There  is  another  thing  that  I  would  call  the  attention  of 
the  members  to  before  reading  this  paper,  and  more 
especially  to  those  of  us  who  have  been  attending  the 
conventions  straight  along,  and  that  is  as  to  the  scope  of 
the  papers  that  have  been  read.  There  is  no  question 
in  my  mind  that  the  papers  read  at  this  Convention  have 
been  somcvsliat  an  advance  on  anv  of  the  others,  and  of 


course  in  an  Association  whose  scope  is  so  great  and 
which  reaches  out  so  far  as  this,  the  papers  must  neces- 
sarily cciver  a  very  large  ground  ;  and  while,  it  seems 
to  me,  in  a  measure  the  interests  of  the  larger  establish- 
ments ha\e  been  held  forth,  the  interests  of  a  very  large 
number  of  the  smaller  plants  throughout  Canada  have 
been  taken  into  account.  The  other  day,  in  conversa- 
tion with  a  gentleman  who  had  travelled  largely  in 
England  and  also  largely  in  Canada,  he  said  that  one 
of  the  first  things  that  attracted  the  attention  of  an 
Englishman  in  Canada  was  the  fact  that  the  small  ham- 
lets were  lit  up  with  electricity.  That  means  that  we 
have  a  large  number  of  small  plants  scattered  through- 
out Canada,  and  we  should  have  a  large  number  of  the 
proprietors  of  those  small  plants  attending  our  Conven- 
tion ;  and  I  honestly  hope  the  members  that  are  here 
to-day  and  the  incoming  Executive  will  make  a  special 
movement  to  get  a  large  attendance  of  that  kind  next 
year. 

Mr.  Wright  offered  the  use  of  his  steam  yacht  for  a 
sail  on  the  lake  at  three  o'clock. 

The  President  :  Mr.  Wright  has  a  very  handsome 
steam  launch,  and  if  any  of  you  can  make  it  convenient 
to  go  you  will  find  it  very  pleasant. 

Mr.  Wickens  :  The  title  of  this  paper  is  "  Operating 
Engines  without  a  Natural  Supply  of  Condensing 
Water,  or  the  Continuous  Use  of  Injection  Water." 
(See  page  152.)  This  is  coming  to  be  very  vital  as  far  as 
the  steam  end  of  electrical  plant  is  concerned. 

The  reading  of  the  paper  was  greeted  with   applause. 

Mr.  Wright  :  I  am  sure  the  Association  is  indebted 
to  Mr.  Phillip  for  the  getting  up  of  this  paper.  The 
subject,  it  seems  to  me,  is  far  too  important  a  one  to 
bring  in  and  discuss  at  this  late  stage  of  the  proceed- 
ings of  the  Convention,  and  I  would  like  to  suggest 
that  a  request  be  made  to  Mr.  Phillip  by  the  Association 
or  the  Executive  Committee  to  amplify  this  paper  and 
bring  it  before  us  again  at  our  next  Convention,  when 
I  think  we  shall  have  more  time  to  discuss  it  and  do  it 
the  justice  that  its  importance  demands. 

Mr.  Wickens  :  There  is  one  thing  1  would  like  to 
call  the  attention  of  the  members  to.  Mr.  Phillip,  unfor- 
tunately, is  not  a  member  of  this  Association,  although 
he  has  intimated  his  intention  of  becoming  a  member, 
but  for  some  reason  or  other  he  did  not  get  his  applica- 
tion in,  and  I  would  like  to  have  the  secretary  forward 
him  a  vote  of  thanks  from  this  Association.  He  is  one 
of  our  bright  young  men  in  the  city  ot  Toronto. 

Mr.  Armstrong :  I  should  like  to  move  a  vote  of 
censure  to  Mr.  Wickens  for  not  seeing  that  Mr.  Phillip 
was  a  member  of  the  Association.  However,  I  will 
withdraw  it. 

Mr.  Wickens  :  We  put  the  proposition  in,  but  for 
some  reason  or  other  it  was  skipped. 

Mr.  Hopkins  :  The  H.,  G.  &  B.  Railway  have  adopted 
something  like  this.  They  had  a  great  deal  of  trouble 
deciding  where  they  would  locate  their  power  house.  I 
understand  they  never  had  a  proper  inspection  made 
previousi)'  to  locating  their  power  house,  to  find 
whether  they  could  get  water  there  or  not.  They  had 
the  power  house  built  and  then  tried  to  get  water  for 
condensing  their  engine,  and  then  afterwards  they  found 
they  could  not  very  well  get  it.  They  dug  down  a  deep 
hole  through  very  sticky  clay,  which  was  a  very  expen- 
sive operation,  and  this  seemed  to  answer  the  purpose 
very  well  ;  but  this  big  hole  was  filled  hy  water  coming 
down  from  a  creek  and  this  was  very  muddy  in  the 
spring  ot  the  year.  They  found  that  the  water  would 
run  down  very  fast  and  freely  soak  into  this  clay,  with 
the  result  that  it  would  not  be  full  enough  to  supply 
them,  so  they  put  a  pipe  low  down,  I  think  about  a  foot 
or  something  like  that  in  diameter,  to  connect  the 
bottom  of  this  creek  with  this  hole.  The  result  was 
that  the  water  going  in  was  very,  very  dirty,  and  full  of 
grit  and  sand  ;  then,  in  midsummer  this  place  dried  up 
completely  and  they  were  without  condensing  water, 
and  in  fact,  without  any  water  at  all.  They  hauled 
water  for  a  while  with  a  team  for  their  boilers,  and  the 
finally,    when   they  got  tired   of  that,  rented   the  power 
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from  Hamilton  and  had  the  water  transferred  down 
seventeen  miles.  That  is  one  example  of  this.  The)- 
used  the  water  in  such  a  way  that  it  would  cool  itself 
afterwards  by  running-  out  in  a  trough  and  then  running 
down.  This  trough  was  leaky  and  let  the  water  escape 
and  cooled  it  very  well.  After  they  found  that  the  hole 
wouldn't  supply  water  in  the  summer  time,  and  as  they 
didn't  want  to  rent  power  from  the  Hamilton  Street 
Railway  Company  again,  they  dug  a  deep  well,  and 
when  they  dug  that  they  found  out  that  the  water  was 
all  full  of  limestone  and  calcium  sulphate,  and  it  did  a 
great  deal  of  harm.  I  mention  this  to  show  that  in 
many  cases  it  would  he  very  well,  but  here  is  a  Case 
where  it  did  not  work  very  well,  hut  it  is  better  than  if 
thej'  didn't  have  it. 

Mr.  .Ashworth  :  I  might  say  a  few  words  which  would 
possibly  be  of  interest  to  Mr.  Phillip  when  he  comes  to 
amplify  the  paper,  which  has  just  been  suggested.  The 
first  thing  I  notice  in  his  paper  which  attracted  my 
attention,  was  the  proposed  cost  of  condensing  appar- 
atus, which  is  set  down  at  $300.  Personally,  I  know 
from  ha\iiig  bought  one  or  two  condensers  that  it  is 
impossible  to  get  a  condenser  for  a  plant  of  one  hun- 
dred horse  power  for  anything  like  $300.  I  think  it 
would  be  low  enough  if  we  say  $600.  Another  thing 
is,  that  in  his  calculations  he  does  not  allow  anything 
for  the  immense  cost  of  pumping  water  from  the  top  of 
high  buildings,  which  one  would  imagine  would  be 
certainly  considerable.  However,  that  is  something 
which  he  may  further  explain  in  his  paper.  I  person- 
ally have  been  connected  with  a  plant  which  is  using 
water  for  condensing  purposes  in  a  town  out  west,  and 
in  that  town  we  had  no  means  of  getting  water  at  all. 
We  had  a  spot  which  was  supposed  to  have  water 
underneath  it  and  we  found  out  it  hadn't  any. 

A  voice  :  What  had  it  ? 

Mr.  Ashworth  :  Principally  oil.  Oil  is  not  very  good 
for  cleaning  boilers.  As  luck  would  have  it,  behind  this 
place  there  happened  to  be  a  large  number  of  under- 
ground tanks,  and  we  conceived  the  idea  of  using  the 
water  from  these  underground  tanks,  which  contained 
probably  about  20,000  barrels  of  water.  We  pumped 
the  water  from  the  nearest  of  these  tanks  and 
discharged  it  into  the  farthest,  some  300  feet  away,  by 
means  of  a  long,  low  trouo;h  in  which  there  were  a  num- 
ber of  cleats  with  sawed  edges,  which  apparently  dis- 
tributes the  water  very  well,  and  we  get  the  water  at  a 
comparatively  low  temperature;  in  fact  we  experience  a 
great  saving  by  it,  and  we  find  mstead  if  having  to  buy 
water,  as  we  did  in  the  summer  time,  we  get  enough 
water  from  these  small  wells  we  have,  and  it  has 
greatly  diminished  the  expense  in  almost  every  particu- 
lar. Of  course,  the  original  installing  expense  is  con- 
siderable. This  makes  me  tlunk  that  if  any  scheme 
could  be  devised  for  obtaining  this,  I  think  it  would  be  a 
very  good  thing.  It  would  be  ot  interest  to  central 
station  men  throughout  the  country  if  Mr.  Phillip 
would,  as  has  been  sugfjested,  amplify  his  paper  and 
present  it  at  some  future  Convention.. 

Mr.  Wickens  :  1  understood  he  got  the  figures  from 
one  of  the  steam  pump  makers,  and  they  aie  the  figures 
he  gave  him.  We  have  in  his  city  a  large  institution, 
and  they  have  for  several  years  run  upon  the  principle 
of  using  the  water  over  and  over  again  from  a  set  of 
tanks.  The  difficulty  in  that  case  was  the  expense  of 
putting  in  all  these  tanks  and  the  ground  occupied. 
The  slowness  by  which  the  water  cooled  made  the 
investment  too  great  for  an  ordinary  small  plant  such  as 
Mr.  Phillips  has  attempted  to  represent  in  his  paper. 
The  fact  of  being  able  t  1  run  your  water  in  such  a  way 
as  would  cool  it  in  any  ordinary  tank,  makes  it  necessary 
to  have  very  many  more  times  the  quantity  of  water  to 
do  your  cooling  than  you  actually  need.  In  this  case 
represented  in  the  paper  you  only  require  the  actual 
quantity  of  water  you  are  piunpmg  in  your  pipe  to 
evaporate  your  steam.  The  air  is  the  cooling  medium 
and  not  the  water.  As  in  the  case  referred  to  by  my 
friend,  it  is  not  calculated  that  the  water  is  the  cooling 
medium.     The  water  is  only  a  means  to  an  end. 

The   President  :  The  suggestion   by  Mr.  Wright  tliat 


we  have  this  paper  over  agam  at  Niagara  Falls  at  our 
next  Convention,  is  a  very  wise  one.  By  the  kindness 
of  Mr.  Dunstan,  of  the  Bell  Telephone  Company,  I  am 
permitted  to  say  that  any  of  the  individual  members  (we 
can  hardly  go  in  a  body)  who  care  to  visit  the  Bell 
Telepone  Company's  exchange  and  inspect  the  switch 
b;>ard  and  the  operating  room  and  so  on,  the  company 
will  be  pleased  to  see  them  at  any  time. 

Mr.  Dunstan  :  Unfortunately  for  myself,  and  unavoid- 
ably so,  I  was  not  present  at  the  session  yesterday 
when  the  election  of  officers  took  place,  and  the  mem- 
bers of  the  executive  were  elected.  On  looking  over 
the  lists  I  cannot  but  feel  great  regret  that  the  City  of 
Ottawa  is  not  represented.  I  am  sure  that  that  has 
occurred  simply  by  some  unfortunate  oversij,»ht  in  not 
presenting  to  the  meeting  the  name  of  the  Ottawa  mem- 
bers. Remembering,  as  I  am  sure  we  will,  the  splendid 
work  of  our  Ottawa  friends  last  year  and  the  brilliant 
results  which  they  accomplished,  I  cannot  help  but  feel, 
as  I  said  before,  great  regret  that  the  omission  occurs. 
I  am  sure  I  can  say  this  without  it  being  understood  in 
any  way  as  a  reflection  upon  any  of  those  who  were 
yesterday  elected  to  the  positions,  and  I  would  myself 
be  only  too  willing  to  resign  my  position  on  the  Execu- 
tive if  it  could  be  filled  by  some  Ottawa  member.  I 
am  sure,  as  I  said  before,  it  can  only  have  been  by  some 
oversight  in  submitting  the  names  to  the  meeting  that 
the  omission  took  place,  and  I  would  not,  for  a  great 
deal,  that  the  impression  should  go  abroad  that  we  had 
in  any  way  forgotten  the  efforts  which  were  made  on  be- 
half of  the  Association  in  Ottawa  last  year,  or  that  the 
luipression  left  on  our  minds  then  had  been  obliterated 
by  intervening  time. 

Mr.  Dion  :  As  a  representative  from  Ottawa  I  may 
say  that  I  was  a  little  disappointed  yesterday  when  I 
found  that  no  representative  from  our  city  had  been 
elected  to  any  position  on  the  Executive  Committee. 
Not  that  I  personally  wished  the  hon  .r — there  were 
other  candidates  besides  myself  nominated  from  Ottawa 
—but  I  do  not  like  the  idea  of  going  back  to  Ottawa 
and  give  the  impression  that  the  presence  of  the  dele- 
gates who  are  here  now  has  had  the  effect  of  reducing 
the  representation  of  three  last  year  to  zero  this  year. 
I  am  very  thankful  to  Mr.  Dunstan  for  his  thoughtful- 
ness  in  mentioning  this  matter.  I  do  not  cast  any  blame 
on  anyone.  I  suppose  it  is  difficult  to  arrange  the 
representation  so  that  there  will  be  representatives  from 
each  centre.  There  are  many  other  considerations,  no 
doubt.      However,  I  am  very  thankful  for  the  reference. 

Mr.  Wright:  The  difficulty  appears  to  be  that  the 
election  of  the  Executive  Committee  is  made  at  large. 
If  we  had  certain  representati\es  from  each  district  we 
wou'd  have  no  difficulty,  but  it  is  owing  to  the  plentitude 
of  good  material  that  the  omission  seems  to  have 
occurred.  I  deplore  just  as  much  as  anybody  that  we 
have  no  representative  from  the  city  of  Ottawa.  It  is 
easy  to  see  how  it  has  occurred.  It  is  in  balloting  for 
the  members,  which,  you  may  say,  is  almost  a  matter 
of  chance,  in  a  way.  I  would  not  like  to  see  any 
member  who  was  elected  yesterday  by  the  Association 
resign  his  position.  That,  it  seems  to  me,  would  be  out 
of  place.  But  I  am  certain  if  any  way  can  be  suggesteil 
by  which  a  representative  can  be  obtained  from  Ottawa, 
it  would  be  well. 

Mr.  Black  :  I  think  we  were  led  into  trouble  by  the 
previous  elections.  I  noticed  when  we  were  electing 
the  principal  officers,  the  President  and  two  \ice-Presi- 
dents  were  all  out-of-town  members,  and  the  -Secretarv 
was  the  only  officer  residing  in  Toronto,  where  the 
headquarters  of  the  .\ssociation  is.  On  the  other  hand, 
it  was  desirable  to  bring  in  a  gentleman  from  Niag:ira 
l""alls,  and  a  gentleman  from  further  west,  and  the  im- 
pression seemed  to  got  abroad  then  with  the  members 
that  it  would  be  desirable  to  have  the  executive  mem- 
bers, if  not  in  Toronto,  very  close  to  Toronto.  I  know 
this  year  our  Executive  has  been  very  scattered  and  we 
have  had  difficulties  in  getting  a  quorum.  Mr.  Hreith- 
aupt  and  myself  have  come  to  Toronto  every  time  when 
an  I'^xecutive  meeting  was  required.  I  think  that  some 
of  the  meetings  had  to  be  postponed  iTn  account  o(  the 
members    not    attending,    and    I   think  that  is  how  the 
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matter  has  been  brought  about.  As  one  of  the  scruti- 
neers, I  may  say  that  the  elections  were  all  very  close  ; 
they  ran  almost  neck  to  neck,  with  very  few  exceptions, 
so  that  there  was  nothing  personal  to  anybody.  But  1 
was  about  to  suggest,  as  I  have  been  on  for  several 
years,  if  there  is  a  sufficient  number  to  make  a  quorum 
without  meeting,  that  one  of  the  gentlemen  should  be 
elected  before  v.-e  adjourn,  to  show  our  good  feel- 
ings towards  them.  They  stood  right  royally  by  us 
last  year. 

Mr.  Armstrong  :  I  think  there  is  no  doubt  at  all  thai  the  reason 
there  is  no  representative  elected  from  Ottawa  lies  in  the  fait  that 
there  were  three  gentlemen  from  Ottawa  nominated;  it  was  not 
the  feeling  that  Ottawa  should  not  be  represented,  but  the  voles 
were  scittered  amongst  three. 

Mr.  Dunstan  :  1  think  there  is  no  doubt  that  it  was  an  accideiit 
pure  and  simple,  and  that  it  is  regretted  by  the  members  of  this 
Association,  and  I  believe  that  the  Ottawa  members  will  under- 
stand it  in  that  way.  I  think  Mr.  Armstrong's  suggestion  is  the 
correct  one.  As  I  said  before,  I  was  not  personally  present,  but 
I  think  that  probably  the  vote  was  simply  split,  and  the  elections, 
as  Mr.  Black  stated',  being  close,  the  result  of  this  little  scattering 
simply  resulted,  unfortunately,  in  not  any  one  of  the  three  being 
elected  from  Ottawa.  Mr.  Black  has  stated  that  he  would  like  to 
resign.  The  difficulty  of  the  position  is  not  so  much  in  resigning, 
but  possibly  in  getting  an  Ottawa  gentleman  to  accept  the  posi- 
tion if  a  nomination  was  made.  If  I  felt  sure  that  a  nomination 
would  be  accepted  on  those  premises,  I  would  at  once  place  my- 
self as  resigning.  I  therefore  hesitated  to  press  that  very  strongly. 
If  any  vacancy  should  occur  during  the  year,  there  is  no  doubt  it 
will  rest  with  the  Executive  Committee  to  fill  that  vacancy,  and  I 
think  you  will  find  that  it  will  go  to  Ottawa. 

Mr.  Hunt  :  Is  there  anything  in  our  Constitution  by  which  we 
can  increase  that  number  ?  If  there  is,  I  would  like  to  make  a 
motion  to  that  effect. 

The  President  ;  The  Constitution  distinctly  states  that  the  Ex- 
ecutive shall  consist  of  ten  members. 

Mr.  Dunstan  :  It  cannot  even  be  changed  on  the  same  day, 
because  no  change  of  the  Constitution  can  take  place  on  the  day 
on  which  a  motion  is  introduced,  and  as  this  is  the  last  day  of  our 
session,  we  can't  make  a  change  ;  otherwise  I  would  have  made 
a  motion  on  the  same  line  as  Mr.  Hunt's  suggestion. 

Mr.  Dion  :  I  am  very  thankful  to  the  gentlemen  who  have  offered 
to  sacrifice  themselves  for  the  satisfaction  of  the  Ottawa  members, 
but  I  do  not  think  we  can  avail  ourselves  of  any  such  off'er  as  that. 
I  think  we  may  let  the  matter  drop.  There  is  one  thing  I  would 
like  to  mention  while  the  subject  is  up,  and  it  is  this:  Mr.  Black 
spoke  as  if  there  was  a  feeling  that  owing  to  several  of  the  officers 
being  non-resident  of  Toronto,  a  certain  number  of  the  Executive 
should  be  Toronto  men  on  account  of  the  convenience  there  wotild 
be  in  getting  them  together  during  the  year.  There  must  be 
great  difficulties  in  getting  meetings  and  in  doing  business, , when 
the  Executive  is  scattered  all  over  the  country,  but  that  is  a  difii- 
cultv  which  exists  in  all  associations  of  this  kind.  There  is  no 
way  out  of  it,  except  to  elect  members  from  one  city  all  the  tiine, 
that  is,  where  the  Association  has  its  headquarters.  This  would 
be  sure  to  bring  dissatisfaction  and  it  is  hardly  practicable,  there- 
fore the  only  other  way  seems  to  be  to  let  the  Evecutive  be  scat- 
tered and  make  the  best  of  it.  If  it  is  to  be  scattered,  I  think  it 
ought  to  be  well  scattered,  because  there  is  this  view  of  it,  that 
every  member  of  the  Executive  Committee  is  an  active  member 
of  the  Association  in  his  own  district,  and  I  think  in  scattering 
the  members  throughout  the  important  centres,  the  Association 
might  probably  be  benefited.  I  merely  speak  of  it  as  a  matter 
of  general  policy  for  the  Association. 

Mr.  Armstrong  :  I  think  the  whole  Hifficnlty  in  connection  with 
this  is  on  account  of  our  present  mode  of  election,  which  practic- 
ally restricts  us.  It  means  the  continuance  in  office  of  five  mem- 
bers of  the  existing  board,  and  it  limits  the  choice  to  that  extent.  I 
think  it  would  be  probably  better  to  have  an  election  of  five  mem- 
bers annually  to  hold  office  for  two  years.  I  think  the  present 
mode  of  election  accounts  for  such  a  result  as  we  had  yester- 
day. 

Mr.  Breithaupt  :  I  thirk  the  suggestion  of  Mr.  Armstrong  in  relation 
to  the  changing  of  the  Constitution  is  very  timely.  Vesterday  I  raised 
the  question  as  to  how  the  election  ought  to  proceed,  because  I  was  un- 
der the  impression  that  it  had  to  proceed  that  way.  Now  the  thing  is 
somewhat  mixed  up,  and  we  all  got  a  little  confused  in  the  election.  As 
Mr.  Dion  has  said,  I  think  it  would  be  a  very  wise  plan  to  have  the 
members  of  the  Executive  chosen  from  different  parts  of  the  country,  as 
much  as  possible,  so  as  to  create  an  interest,  and  we  would  have  live 
agents  all  over  to  advocate  our  cause. 

Mr.  Eraser  :  I  think  we  can  divide  it  up  in  sections  and  make  this 
Association  more  of  a  national  character  ;  for  instance,  in  West  Ontario 
and  Toronto  and  Montreal,  and  in  Ottawa—  whatever  sections  are  de- 
cided upon.  I  think  the  representation  would  be  better,  and  the  interest 
in  the  Association  much  better,  by  having  responsible  agents,  so  to  speak, 
or  Executive  officers,  in  various  parts  of  the  country.  I  think  it  would 
greatly  widen  the  scope  of  the  Association,  and  everybody  would  take  a 
great  deal  more  interest  in  it  than  they  do  now  when  the  people  seem  to 
think  it  is  purely  an  Ontario  Association. 

Mr.  Wickens  :  As  ^.member  who  assisted  in  revising  this  Constitution, 
I  ntay  say  that  the  committee  took  considerable  pains  to  adopt  what  they 
considered  the  best  plan  on  which  to  arrange  and  elect  their  Executive 


board.  It  was  felt  al  th.it  time  that  it  was  really  in  ihc  interests  of  this 
.Association  that  there  should  be  some  members  continually  on  the  board, 
for  which  reason  the  present  plan  was  chosen  and  a  report  made  at  the 
last  Convention,  and  it  was  unanimously  adopted  at  that  time. 

Mr.  Wright :  I  rise  to  a  point  of  order.  It  is  entirely  out  of  order  to 
have  this  discussion  on  the  Constitution,  and  no  resolution  or  notice  of 
resolution  before  the  Convention. 

The  President  :   Mr.  Wright  is  quite  right. 

Mr.  Dunstan  :  I  wish  to  move  that  the  President  vacate  the  chair  for 
a  few  moments  and  that  Mr    Breithaupt  act  as  chairman. 

Mr.  Breithaupt  took  the  chair. 

Mr.  Dunstan  :  I  move  that  a  hearty  vote  of  thanks  be  tendered  to  Mr. 
Smith,  the  retiring  President,  for  the  very  able  and  efficient  manner  in 
which  he  has  performed  the  duties  of  his  office  during  the  past  year,  and 
for  the  capable  manner  in  which  he  has  presided  over  the  various 
sessions  of  this  Convention.  If  the  day  were  not  so  hot  and  time  were 
not  so  pressing,  there  is  much  that  I  could  say  to  you  about  the  splendid 
work  that  Mr.  Smith  has  done  for  this  Association,  both  before  he  was 
elected  to  the  Presidency  and  during  the  time  he  has  acted  in  that 
capacity  ;  and,  if  I  may  .inticipate  a  little,  what  he  will  do  in  the  future. 
But  that  is  all  apparent  to  you  as  it  is  to  me  ;  it  is  fully  realized  by 
every  member  of  this  Association.  I  think  I  will  content  myself  by 
moving  a  very  hearty  vote  of  thanks  to  Mr.  Smith,  and  I  am  sure  that 
the  motion  will  receive  your  hearty  support  and  approbation. 

Mr.  Black  :  I  have  great  pleasure  in  seconding  the  motion. 

Mr.  Breithaupt  :  It  has  been  moved  by  Mr.  Dunstan,  seconded  by 
Mr.  Black,  that  the  services  rendered  by  Mr.  A.  B.  Smith  during  the 
past  year,  and  the  services  he  has  rendered  the  Association  throughout, 
be  recognized  by  passing  him  a  hearty  vote  of  thanks,  and  I  will  ask  all 
who  are  in  favor  of  the  motion  to  signify  by  a  rising  vote. 

The  members  of  the  Convention  arose  in  a  body  to  their  feet  and  the 
motion  was  carried  with  applause. 

The  President :  Clentlenien,  I  simply  wish  to  thank  you.  I  know 
you  mean  it,  and  I  am  sorry  that  the  man  who  preceded  me  in  office 
as  President  did  not  bequeath  to  me  his  eloquence.  I  assumed  the 
office  with  fear  and  trembling,  and  conscious  of  my  inability  ;  yet,  I 
was  willing  to  do  the  best  I  could  to  further  the  interests  of  this  Associ- 
ation.     (Applause.) 

Mr.  Breithaupt :  Before  we  adjourn  I  think  we  should  pass  a  vote  of 
thanks  to  Mr.  Milne  for  giving  us  the  very  instructive  and  interesting 
lecture  on  "  Radiant  Matter"  which  we  had  on  the  evening  of  the  first 
day  of  the  Convention.  The  lecture  was  certainly  very  instructive  and 
of  very  great  interest,  and  particularly  so  at  the  present  time. 

Mr.  Hunt :  I  have  much  pleasure  in  seconding  the  motion.  I  enjoy- 
ed the  lecture  very  much. 

The  President  put  the  motion,  which  on  'a  vote  being  taken  was 
carried. 

Mr.  Wright  :  I  have  great  pleasure  in  proposing  that  the  thanks  of 
the  Association  be  given  to  our  .Secretary  for  his  painstaking  and 
conscientious  work  during  the  past  year. 

Mr.  Armstrong  :  I  second  that. 

The  President :  Everybody  in  the  room  ought  to  second  that. 

The  motion  was  carried  unanimously. 

Mr.  Mortimer  :  X  cannot  but  feel  that  the  work  I  have  tried  to  do  is 
appreciated,  and  if  it  is  not  as  good  as  I  have  tried  to  make  it,  it  cannot 
be  helped. 

It  was  moved  by  Mr.  Dunstan,  seconded  by  Mr.  Eraser,  that  the 
thanks  of  the  Association  be  tendered  to  the  Toronto  Electric  Light  Co. 
and  the  Toronto  Railway  Co.  for  having  permitted  an  inspection  of 
their  power  stations  by  the  members  and  friends  of  the  Association. — 
Carried. 

Mr.  Wickens :  I  move  a  vote  of  thanks  to  the  management  of  the 
Board  of  Trade  building  for  the  very  comfortable  quarters  we  have 
enjoyed  and  the  very  courteous  treatment  we  have  received  during  the 
time  we  have  had  our  Convention  in  this  building. 

Mr.  Armstrong  :  I  second  that. 

The  motion  was  carried  unanimously. 

Mr.  Armstrong  :  I  have  much  pleasure  in  moving  a  vote  of  thanks  to 
be  tendered  to  the  press  of  Toronto  for  the  good  reports  that  have  ap- 
peared in  their  issues.  I  have  no  doubt  that  the  pressure  of  political 
matter  has  interfered  with  the  giving  of  fuller  reports  of  our  proceedings. 

Mr.  Black  :  I  second  that. 

The  President  put  the  motion,  which  was  carried. 

The  President :  I  think,  gentlemen,  that  is  all.  I  wish  to  thank  you 
ver)'  sincerely  for  your  close  attention.  The  Convention  has  been  a 
success  from  the  point  of  attendance  and  also  the  interest  taken  in  the 
papers,  and  it  augurs  well  for  future  Conventions.  Personally,  I  feel 
sorry  that  Ottawa  has  been  omitted  from  our  list  of  the  Executive.  I 
did  not  want  to  refer  to  it,  but  several  spoke  of  it  yesterday,  and  the 
speakers  were  all  Toronto  men.  It  was  an  unintentional  accident.  I 
declare  the  Convention  adjourned. 


EXCURSIONS  AND  BANQUET. 

Upwards  of  one  hundred  members  and  guests  of  the  Association  pro- 
ceeded to  Lome  Park  per  steamer  "Greyhound"  on  Thursday  evening 
and  participated  in  the  annual  banquet  at  the  Hotel  Louise,  returning  to 
the  city  about  midnight.  A  very  pleasing  feature  of  the  return  trip  was 
the  presentation  by  Mr.  Iligman,  on  behalf  of  members  of  the  Associa- 
tion, of  a  gold-headed  cane  to  Mr.  A.  B.  Smith,  the  retiring 
President. 

On  Friday  afternoon  an  enjoyable  time  was  spent  by  a  number  of  the 
members  and  their  friends  on  board  the  steam  yacht  "  Electra,"  by  kind 
invitation  of  the  owner,  Mr.  J.  J.  Wright. 
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MR.  JOHN  YULE. 
The  honor  of  becoming  President  of  the  Canadian 
Electrical  Association  was,  at  the  recent  convention, 
bestowed  upon  Mr.  John  Vule,  of  Guelph,  whose  portrait 
appears  on  this  page.  Previous  to  coming  to  Canada 
Mr.  Vule  was  for  ten  years  connected  with  the  Dundee 
Gas  Company,  of  Dundee,  Scotland,  and  for  two  years 
with  the  Dundee  Municipal  Gas  Works.  Shortly  after 
coming  to  Canada,  over  twenty-five  years  ago,  he 
assumed  the  management  of  the  Guelph  Gas  Companv, 
which  position  he  still  holds,  the  name  of  the  company 
having  since  been  changed  to  the  Guelph  Light  &  Power 


for  any  damage  incidentally  suffered  by  the  Bell  Tele- 
phone Company. 

The  hearing  of  the  case  was  commenced  in  the  spring 
of  last  year,  and  occupied  ten  days,  during  which  a 
great  deal  of  technical  evidence  was  heard. 

Judge  Davidson  last  week  gave  judgment,  dismissing 
the  action  of  the  Bell  Telephone  Company. 


DEATH  OF  MR.  EDWARD  LUSHER. 

Mr.  Edward  Lusher,  secretary-treasurer  of  the  Mon- 
treal Street  Railway  Company,  died  on  the  nth  of  June, 


Company.      During  this  extended  term  under  the  direc-  at    the  advanced    age  of   71   years.     The  deceased  had 

tionofMr.  Vule,    the  company  has  attained  a  marked  for  upwards    of  fifty  years  been    prominent  in  business 

degree    of  prosperity.      He    is  said  to    enjoy   the    entire  circles,  and    was    probably  the    oldest    railway  man    in 

confidence  of   the   directorate    and    shareholders    of  the  Montreal.      For  eighteen  years  he  filled  the  position    of 

company,  and  the  respect  of  the  citizens  generally.  secretary    and    general    manager    of   the  old  horse  car 

The    newly-elected    president    has    been    prominently  system.      Upon    the    reorganization    of  that    enterprise 

connected    with    the    Canadian     Electrical    -Association  three  years  ago,  Mr.  Lusher  took  the   position  of  secre- 

since  its  inauguration.      He  was  one  of  the    committee  tar\-treasurer,  which  he  has  held  up  to   the  present  time 


appointed  to  formulate  a 
scheme  of  organization  in  1891, 
and  was  elected  a  member  of 
the  Executive  Committee  upon 
the  formation  of  the  Associa- 
tion, serving  as  such  until 
September  of  last  year.  He  is 
deeply  interested  in  the  ad- 
vancement of  electrical  indus- 
tries, and  it  is  safe  to  say  that 
the  affairs  of  the  Canadian 
Electrical  Association  will  he 
ably  conducted  under  his 
direction. 


AN    INTERESTING 
LEGAL   SUIT. 

The  decision  in  the  case  of 
the  Bell  Telephone  Company 
vs.  the  Montreal  Street  Rail- 
way Company,  which  was 
given  last  week,  is  of  much 
interest  to  electric  railway  and 
telephone  companies. 

The  Bell  Telephone  Company  entered  suit  against 
the  Montreal  Street  Railway  Company,  claiming  S30,- 
000  damages,  on  the  ground  that  the  introduction  of 
the  electric  trolley  car  system  into  Montreal  in  1892 
caused,  and  has  been  causing  ever  since,  a  serious  dis- 
arrangement of  the  telephone  service,  and  necessitated 
the  adoption  of  a  number  of  expensive  contrivances  to 
counteract  the  effect  of  the  presence  of  the  trolley  wires, 
with  their  attachments,  which  would  otherwise  have 
caused  the  diversion  of  currents  running  along  the  tele- 
phone wires,  the  area  adjacent  to  the  trolley  poles  being 
always  charged  with  electricity,  which  naturally  would 
have  impaired  the  efficiency  of  the  telephone  service,  if 
the  Bell  Company  had  not  gone  to  considerable  extra 
expense.  For  this  extra  expense  it  is  now  claimed  to 
be  indemnified  as  above,  up  to  the  date  of  the  entering 
of  the  action  with  reserve  of  claims  for  further  subse- 
quent damage. 

The  Street  Railway  Company's  main  plea  was  to  the 
effect  that,  in  establishing  the  trolley  system,  it  had 
acted  within  the  rights  granted  it  under  its  charter  with 
the  city  of  Montreal,  and  that  it  could  not  be  held  liable 


.MR.  JOHN  VULE, 
President-elect  Canadian  Electrical  .-Association, 


In  1885  he  was  elected  a 
vice-president  of  the  American 
Street  Railway  Association, 
and  it  was  mainly  through  his 
endeavors  at  the  convention  in 
Milwaukee  in  1893  that  the 
session  was  held  in  Montreal 
last  October. 

The  history  of  street  rail- 
roading in  Montreal  from  its 
very  inception  many  years 
ago,  was  really  a  portion  ot 
the  life-history  of  Mr.  Lusher. 
He  saw  the  Transportation 
Company  in  Montreal  grow 
from  a  couple  of  miles  of  track 
on  Notre  Dame  street,  with  its 
homely  old  cars  and  crude 
track,  into  the  extensive  system 
of  to-day.  For  a  man  of  his 
years  Mr.  Lusher  was  wonder- 
fully well  preserved,  and 
looked  and  acted  many  years 
younger    than    he   really    was. 

In    his    death    the   company    lose  a  valued  and   faithful 

servant. 


.•\dv.\\t.\ges  of  Electric  Light  ix  B.ad  .Air  in 
Mixing. — The  results  of  some  recent  experiments  of 
Dr.  Haldane  have  been  made  public.  They  refer  to 
the  presence  of  black  damp  ;  he  finds  that  when  the 
percentage  of  oxygen  has  fallen  to  17.64  a  candle  is 
extinguished  ;  at  3.38  per  cent,  of  carbonic  acid  gas, 
and  15.3  per  cent,  of  carbonic  oxygen  his  respiration 
began  to  deepen,  and  at  7.32  and  9.62  per  cent,  re- 
spectively there  was  violent  panting  ;  at  7  per  cent,  of 
oxygen  consciousness  would  probably  have  been  lost. 
He  thus  shows  that  there  is  a  wide  margin  between 
the  point  of  the  extinguishing  of  a  lamp  and  the 
point  of  danger  to  life  ;  a  miner  provided  with  an 
electric  lamp  could  therefore  penetrate  with  impunity 
or  escape  through  atmophere  containing  at  least 
three  times  as  much  black  damp  as  would  extin- 
guish a  lamp  and  the  difficulty  of  respiration 
would  give  ample  warning  if  the  electric  lamp  did 
not. 
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WINNIPEG  BRANCH  NO.  11.— President,  G.  M.  Hazlett ;  Rec.-Secretary, 
J.  Sutherland ;  Financial  Secretary,  A.  B.  Jones. 

KINCARDINE  BRANCH  NO  12.— Meets  every  Tuesday  at  8  o'clock,  in  Mc- 
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CARLETON  PL.\CE  BRANCH  NO.  16.— Meets  every  Saturday  evening. 
President,  Jos.  McKay  ;  Secretary,  J.  D.  Armstrong. 
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It  has  been  found  necessary  to   largely 

Canadian  Electrical    •  ^l        •  r  *.i_  1.  i_ 

Association  increase  the  size  oi  the  present  number 
of  The  Electrical  News  in  order  to 
admit  of  the  publication  of  a  complete  report  of  the 
annual  convention  of  the  Canadian  Electrical  Associa- 
tion held  in  Toronto  last  month.  The  proceedings  are 
of  such  an  interesting  and  instructive  character,  and 
cover  such  a  wide  range  of  subjects  in  which  our  readers 
may  be  supposed  to  be  interested,  that  we  deem  it 
scarcely  necessary  to  apologize  for  the  monopoly  of 
space  accorded  to  their  publication.  Of  the  convention 
it  can  be  said,  that  especially  in  respect  of  interesting 
and  instructive  papers  and  discussions,  it  was  a  decided 
advance  upon  any  of  its  predecessors.  A  higher  average 
attendance  at  the  sessions,  and  a  deeper  and  more  gen- 
eral participation  in  the  proceedings,  were  encouraging 
features  of  the  occasion.  The  use  for  the  first  time  of 
lantern  slide  projected  diagrams  for  the  illustration  of 
the  papers  had  the  effect  of  awakening  a  more  general 
and  deeper  interest  on  the  part  of  the  members  in  the 
subjects  under  consideration.  The  addition  of  a  con- 
siderable number  of  new  mem.bers  mainly  from  the  ranks 
of  the  central  station  men  is  a  cause  ot  congratulation, 
and  may  be  taken  to  indicate  an  awakening  appreciation 
of  the  efforts  which  the  -Association  has  made  to  prove 
helpful  to  the  electric  lighting  interests  in  conjunction 
with  those  of  the  telephone  and  telegraph.  It  is  to  be 
regretted  that  the  various  sections  of  the  Dominion  are 
not  more  equally  represented  on  the  Executive  Com- 
mittee, and  especially  that  the  city  of  Ottawa,  whose 
generous  hospitality  can  never  be  forgotten,  is  entirely 
without  representation.  We  are  sure  that  this  and  one 
or  two  other  apparent  blunders  were  due  to  lack  of 
proper  consideration,  rather  than  deliberate  intention. 
The  result,  hovi'ever,  is  none  the  less  regrettable,  and 
care  should  be  exercised  to  ensure  justice  being  done  in 
future  to  every  individual  and  locality. 


Mr.  D.  A.  Starr  has  been  appointed  engineer  in  charg-e  of  the 
Hull  and  Aylmer  electric  railway. 

The  announcement  has  been  made  that  the  Babcock  &  Wilcox 
Company  will  consolidate  their  Canadian  oflfice  with  their  general 
sales  department  at  New  York.  From  their  various  oflHces  at 
Buffalo,  Boston,  New  York,  Minneapolis,  Chicago,  Cincinnati  and 
San  Francisco,  it  is  believed  that  their  Canadian  business  can  be 
properly  looked  after,  at  much  less  expense.  Mr.  Wm.  T.  Bon- 
ner, formerly  manager  of  their  Canadian  office  in  Montral,  will 
remove  to  .Atlanta,  Ga.,  having  been  appointed  manager  for  the 
south-eastern  territory.  The  Canadian  shops  will  be  maintained, 
at  which  boilers  will  be  manufactured  as  usual. 
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ONTARIO  ASSOCIATION   OF  STATIONARY 
ENGINEERS. 

The  annual  meeting-  ot  tlie  above  association  was  held 
at  Gait  on  the  first  of  June.  Mr.  Arthur  Ames,  presi- 
dent, occupied  the  chair.  There  was  a  good  attendance 
and  much  interest  manifested  in  the  proceeding's.  The 
minutes  of  last  meeting  were  read  and  approved. 

The  president,  in  his  address,  impressed  upon  the 
members  present  the  great  importance  attached  to  the 
various  offices,  and  urged  that  care  be  exercised  in  the 
filling  of  such,  as  the  success  of  the  association  depended 
to  a  large  extent  upon  its  officers  and  members.  The 
interests  of  the  engineers  of  this  country  depended 
largely,  he  said,  on  their  own  endeavors  to  procure  an 
education  in  the  principles  involved  in  operating  a 
modern  steam  plant.  The  rapid  strides  made  almost 
daily  in  the  advancement  of  this  science  make  an  up-to- 
date  knowledge  of  these  facts  indispensable.  And  it  is 
being  recognized  that  the  opportunities  offered  by  this 
and  other  similar  societies,  together  with  the  various 
publications  connected  therewith,  greatly  facilitate  the 
acquiring  of  such  a  knowledge.  The  association  had 
progressed  very  favorably;  150  certificates  having  been 
issued  by  the  registrar  for  the  current  year,  making  in 
all  some  700  now  in  force  in  this  province.  The  reduc- 
tion of  renewal  fees  on  two  previous  occasions  had  a 
beneficial  effect,  but  they  vi'ere  now  as  low  as  possible 
consistent  with  the  proper  carrying  out  of  the  affairs  of 
the  association.  In  connection  with  legislation,  a  joint 
committee  from  this  association  and  the  Canadian  As- 
sociation of  Stationary  Engineers  was  appointed  to  draft 
a  measure,  to  be  presented  at  the  last  session  of  the 
Ontario  Legislature,  to  procure  a  compulsory  law,  but 
the  very  laudable  attempt  fell  through,  owing  to  lack  of 
sufficient  time.  He  hoped  that  further  action  in  this  di- 
rection would  shortly  be  taken.  Apalling  boiler  ex- 
plosions have  been  frequent  of  late,  attended  by  great 
loss  of  life,  and  he  would  ask  that  a  joint  committee  of 
the  Ontario  and  Canadian  Associations  be  appointed  to 
draft  a  workable  measure  such  as  will  comply  with  the 
interests  of  engineers  and  steam  users  at  large.  He 
thought  the  steam  users  ot  this  province  were  beginning 
to  realize  that  the  aim  of  these  associations  is  to  place 
before  them  competent  men,  a  very  important  matter  in 
these  days  of  close  manufacturing  competition.  With 
respect  to  the  financial  standing  of  the  association,  the 
president  stated  that  considerable  money  had  been  spent 
in  procuring  a  set  of  books  for  the  registrar  and  treas- 
urer. He  asked  the  members  to  consider  the  advisability 
of  changing  the  regular  date  of  meeting  to  the  24th  of 
May,  as  it  would  afford  a  greater  number  the  opportunity 
of  attending. 

The  committee  on  "Good  of  Order,"  Messrs. 
Wickens,  Donaldson  and  Stott,  presented  their 
report,  which  recommended  that  the  question  of  secur- 
ing legislation  be  again  taken  up  this  year  upon  new  lines, 
and  that  the  registar  be  requested  to  call  in  all  certifi- 
cates out  of  date,  and  endeavor  to  collect  the  fees  due. 

The  registrar,  Mr.  Edkins,  presented  his  report  and 
financial  statement,  the  latter  showing  the  receipts  for 
the  year  ending  31st  May,  1896,  to  be  S641.41,  and  the 
expenditures  $613.11,  leaving  a  balance  on  hand  of 
$28.30.  The  report  stated  that  the  success  of  the  asso- 
ciation was  reason  for  congratulation,  when  the  general 
depression  in  manufacturing  industries  was  considered. 
During  the  year  many  certificates  had  been  issued  to 
craftsmen  having  charge  of  isolated  plants,    who  volun- 


tarily came  up  for  examination  in  order  to  prove  them- 
selves qualified  to  act  in  the  capacity  of  stationary  en- 
gineers. Since  the  last  yearly  meeting  three  valued 
members  had  been  called  away,  Messrs.  B.  Charles- 
worth,  Hespeler,  J.  H.  Walker,  Paisley,  and  E. 
Edwards,  Merritton.  The  association  had  at  the  present 
time  a  membership  of  about  600,  but  of  these  many 
were  in  arrears  in  the  payment  of  fees,  of  which  59  were 
third  class,  27  second  class,  and  6  first  class.  He  asked 
instructions  as  to  the  course  to  be  pursued  to  secure 
payment,  and  suggested  the  advisability  of  arranging 
the  yearly  renewal  fee  as  follows  :  Si. 00,  75c.  and  50c. 
for  first,  second  and  third  class  respectively,  if  paid  on 
or  before  the  last  day  of  February  each  year,  and  in  de- 
fault of  so  doing,  the  fees  to  be  respectively  $1.25, 
$1.00,  and  75c.  This  arrangement  would  result  in 
making  members  more  prompt  in  payment.  The  fact 
that  advertisements  had  appeared  in  the  daily  press  ask- 
ing for  engineers  holding  Ontario  certificates  was  con- 
sidered encouraging. 

The  report  of  the  treasurer  was  then  read  and 
adopted,  after  which  the  association  adjourned  for  lunch. 

At  2  p.  m.  order  was  again  called,  when  the  Com- 
mittee on  Legislation  reported  that  after  a  good  deal  of 
work  they  had  decided  to  postpone  their  eflForts  to  secure 
legislation  until  the  session  of  1897. 

The  auditors'  report  was  then  presented  and  received. 

Nominations  were  received  to  fill  vacancies  on 
the  Board  of  Examiners  as  follows  :  Messrs.  J.  Bain, 
J.  Devlin,  F.  Donaldson,  F.  Mitchell,  P.  Stott,  and  W. 
Sutton.  A  ballot  being  taken,  it  was  declared  that 
Messrs.  Devlin,  Donaldson  and  Mitchell  were  elected. 

In  the  election  of  officers  Messrs.  Ames,  Mitchell  and 
Phillips  were  nominated  for  president,  and  Messrs. 
Devlin,  Phillips  and  Mitchell  for  vice-president.  Mr. 
Ames  was  declared  elected  for  president  and  Mr.  Mitchell 
for  vice-president.  Mr.  Edkins,  registrar,  and  Mr. 
Mackie,  treasurer,  were  re-elected  by  acclamation. 

Toronto  was  chosen  for  the  next  meeting  place,  and 
after  discussing  the  question  of  changing  the  date,  it 
was  decided  to  adhere  to  the  first  Monday  in  June. 

It  was  decided  to  memorialize  the  Dominion  Govern- 
ment to  appoint  Mr.  James  Devlin  as  chief  engineer  of 
penitentiaries.  .A.  delegation,  composed  of  Messrs. 
Devlin,  Wickens  and  Edkins,  was  named  to  interview 
the  same  government  on  the  question  of  obtaining  a 
compulsory  law  for  engineers. 

It  was  moved  by  Mr.  Phillip,  seconded  by  .Mr.  Devlin, 
that  the  position  of  registrar  in  future  should  have  a 
yearly  salary  of  $100  attached  thereto.  The  registrar 
stated  that  he  would  decline  the  position  if  any  salary 
was  voted. 

Messrs.  Cowan  and  Turnbull  addressed  the  meeting, 
expressing  themselves  strongly  in  favor  of  the  objects 
of  the  association,  after  which  ad)ournment  was  an- 
nounced. 


.\n  accident  recently  occurred  to  the  dynamo  in  the  power 
house  of  the  Winnipeg  electric  railway  which  nece;>sitated  t.iklng^ 
off  some  of  the  oars  until  repairs  were  made. 

The  Lachine  Rapids  Hydraulic  and  Land  Company  have  de- 
cided to  increase  the  capital  stock  to  $2,000,000  and  to  proceed 
at  once  with  the  construction  of  the  conduit  and  dislribi  tioii  in  the 
city. 

On  Juno  iq  tire  was  discovered  in  the  works  of  the  Thompson 
Kleclric  Company  at  Waterford,  Ont.,  which  completely  destroyed 
the  building  and  machinery.  The  loss  is  placed  at  $30,000,  about 
half  of  which  is  covered  by  insurance. 
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Note.— Secrelaries  of  Associations   are   requested   to  forward    matter  for  publi- 
cation in  this  Department  not  later  than  the  25th  of  each  month. 


THE    ANNU.AL    CONVENTION. 

Arrangements  are  being  made  for  the  holding  of  the 
annual  convention  of  the  C.  A.  S.  E.  in  Kingston  on  the 
iSth  and  igth  of  August.  It  is  expected  some  interest- 
ing papers  will  be  presented,  and  the  question  of  meet- 
ing in  convention  once  in  two  years,  instead  of  every 
year  as  at  present,  will  probably  come  up  for  considera- 
tion. The  local  association  are  already  arranging  plans 
for  the  reception  of  delegates,  fuller  particulars  of  which 
will  be  given  in  our  next  issue. 

MONTREAL    NO.      I. 

The  election  of  officers  took  place  at  the  meeting  of 
the  above  association  on  June  i8th,  with  the  following 
result  :  President,  John  Murphy  ;  ist  vice-president,  J. 
E.  Huntington  ;  2nd  vice-president,  William  Smyth  ; 
secretary,  B.  Archibald  York  (re-elected)  ;  treasurer, 
Peter  McNaughton  ;  fin.  secretary,  Harry  Nuttall  (re- 
elected) ;  corresponding  secretary,  Hugh  Thompson 
(re-elected)  ;  conductor,  John  Glennor,  (re-elected)  ; 
door-keeper,  Wm.  McAlpin  (re-elected)  ;  trustees, 
Thos.  Ryan,  John  J.  York,  and  John  H.  Garth  ;  librar- 
ian, John  Robertson. 

The  representatives  to  the  executive  council  will  be 
elected  at  the  next  meeting  of  the  association. 

TORONTO    NO.     I. 

Toronto  No.  i,  at  their  last  regular  meeting,  elected 
officers  as  below  :  President,  John  Fox  ;  vice-president, 
Chas.  Moseley  ;  recording  secretary,  Thomas  Eversfield; 
financial  secretary,  Walter  Blackgrove  ;  corresponding 
secretarv,  George  Mooney  ;  conductor,  Thomas  Seaton; 
door-keeper,  Barney  Doyle  ;  trustees,  James  Huggett, 
George  Fowler,  and  E.  J.  Phillip.  The  delegates  to  the 
convention,  to  be  held  at  Kingston  in  August  next,  are 
as  follows  : — John  Bain,  John  Fox,  James  Huggett,  A. 
M.  Wickins  and  Charles  Moseley. 

HAMILTON    NO.     2. 

On  Friday,  June  19th,  the  above  association  elected 
the  following  officers  for  the  ensuing  year  :  Past  presi- 
dent, W.  R.  Cornish  ;  president,  Wm.  Norris  ;  vice- 
president,  E.  Teeter ;  recording  secretary,  James 
Ironsides  ;  financial  secretary,  A.  Nash  (re-elected)  ; 
treasurer,  Wm.  Nash  (re-elected)  ;  conductor,  W. 
Jones  (re-elected)  ;  door-keeper,  Thomas  Carter  (re- 
elected) ;  trustees,  R.  Mackie,  P.  Stott,  R.  C.  Petti- 
grew  ;  auditors,  G.  Mackie,  James  Ironsides,  J.  Wadge; 
sick  committee,  G.  Mackie,  W.  Jones,  Thomas  Carter  ; 
delegates  to  convention  to  be  held  at  Kingston,  William 
Norris  and  G.  Mackie.  This  association  is  reported  to 
be  in  a  thriving  condition,  an  harmonious  spirit  existing 
among  the  members. 

GUELPH    NO.    6. 

At  a  meeting  of  Guelph  No.  6,  at  which  there  was  a 
good  attendance,  officers  for  the  ensuing  year  were 
elected  as  follows  :  President,  H.  Geary  ;  vice-presi- 
dent, Thos.  Anderson  ;  recording  secretary,  H.  Flewel- 
ling ;  financial  secretary,  P.  Ryan  ;  treasurer,  C.  F. 
Jordan  ;  conductor,  J.  Tuck  ;  door-keeper,  J.  Thatcher. 


PERSONAL. 

Mr.  H.  Rawstran,  cashier  of  the  Montreal  Street  Railway  Com- 
pany, has  resigned,  to  accept  a  lucrative  position  with  a  Chicago 
company. 

Mr.  C.  Berkeley  Powell  and  Mrs.  Powell,  of  Ottawa,  sailed  a 
fortnight  ago  on  the  steamer  Parisian  for  a  pleasure  trip  in 
England. 

Mr.  M.  B.  Thomas  has  succeeded  to  the  management  of  the 
Hamilton  &  Dundas  Railway  Company,  vice  Mr.  \V.  N.  Myles, 
who  has  resigned. 

Mr.  T.  Ahearn,  of  Ahearn  &  Soper,  Ottawa,  is  at  present  in 
England  on  a  business  trip  in  connection  with  enterprises  propos- 
ed by  his  company  in  Australia. 

Mr.  George  Yorke,  engineer  at  Osgoode  Hall,  Toronto,  is 
enjoying  a  wedding  tour  in  England.  Mr.  Yorke  was  married 
on  the  4th  ultimo  to  Miss  Sarah  Robins. 

Mr.  Thomas  Irwin,  of  Montreal,  has  been  appointed  chief 
engineer  of  the  powerhouse  of  the  St.  John,  N.  B.,  Street  Rail- 
way, Union  street,  to  succeed  Mr.  G.  M.  Wilson. 

Mr.  William  McCammon,  of  Kingston,  Ont.,  was  drowned  at 
Clajton,  N.  Y.,  by  walking  off  the  dock.  Deceased  was  an 
expert  electrician  and  had  charge  of  the  electrical  machinery  on 
Folger  Bros."  fleet  of  steamers  known  as  the  "\\'hite  Squadron." 

Mr.  W.  H.  Baker,  Vice-President  of  the  Postal  Telegraph  Cable 
Company,  of  New  York,  was  a  recent  visitor  in  Montreal.  Mr. 
Baker,  in  addition  to  being  vice-president  of  probably  the  largest 
cable  company  in  the  world,  having  over  8,000  offices  on  the 
continent,  is  a  well-known  figure  in  the  electrical  world  and  has 
invented  several  electrical  contrivances. 

At  the  commencement  exercises  of  the  graduating  class  of 
1S96,  from  the  Stevens  Institute  of  Teclmology,  Hoboken,  N.  J., 
held  June  iSlh,  1896,  the  degree  of  Doctor  of  Engineering  w^as 
conferred  by  the  faculty  and  trustees  of  Stevens  Institute  upon 
Commodore  George  W.  Melville,  engineer-in-chief  of  the  United 
States  Navy,  in  appreciation  of  the  excellent  engineering  work 
performed  by  Commodore  Melville  for  his  country  and  the 
advancement  of  the  science  of  steam  engineering,  well  illustrated 
in  the  world  wide  famed  "  White  Squadron."  Only  once  before 
in  the  twenty-five  years  history  of  the  Stevens  Institute  has  the 
degree  of  Doctor  of  Engineering  been  conferred,  and  then  upon 
Professor  R.  H.  Thurston,  of  Rhode  Island,  who  formerly  occu- 
pied the  chair  of  Mechanical  Engineering  in  Stevens  Institute,  and 
is  now  Director  of  Sibley  College,  Cornell  University. 

Mr.  Horatio  Whiteway  Nelson,  who  has  recently  taken  charge 
of  the  cable  and  wire  departtiient  of  the  Royal  Electric  Co.,  Mon- 
treal, is  an  expert  in  the  insulating  business  of  long  and  varied 
experience.  On  completing  his  education  he  spent  two  years  in 
travel  around  the  world,  and  then  joined  the  Edison  Machine 
Works,  of  Schenectad}',  N.Y.,  where  his  work  was  attended  with 
continuous  sticcess  during  five  years.  In  i88g  he  came  to  Canada 
with  the  Edison  General  Electric  Co.  and  superintended  the  large 
wire  department  of  that  corporation  at  Sherbrooke  and  Peter- 
borough for  four  years,  when  he  accepted  the  position  of  general 
superintendent  of  the  works  of  the  Waddell-Entz  Co.,  of  Bridge- 
port, Conn.,  then  einploying  some  300  men.  Subsequently  he 
was  entrusted  with  one  of  the  departments  of  Messrs.  Washburn 
&  Moen's  great  works  at  Worcester,  Mass.,  which  charge  he 
relinquished  to  accept  his  present  post. 


On  behalf  of  the  employees  of  the  St.  John,  N.  B.,  Street  Rail- 
way Company,  the  superintendent  presented  Mr.  George  Wilson, 
the  retiring  chief  engineer,  with  an  address  and  handsome  cigar 
case.  Mr.  Wilson  thanked  the  donators  for  their  expression  of 
good-will. 


TRADE  NOTES. 

J.  Wallace  &  Son,  of  Hamilton,  have  just  completed  a  machine 
for  the  manufacture  of  acetylene  gas  for  Mr.  T.  L.  Willson. 

The  Ottawa  Car  Company  recently  shipped  two  electric  cars  to 
the  Berlin  and  Waterloo  railway,  and  the  same  number  to  the 
Gait,  Preston  &  Hespeler  railway. 

The  following  statement  shows  the  geographical  distribution  of 
sales  of  Babcock  &  Wilcox  water  tube  boilers  during  the  month 
of  May  last,  the  figures  indicating  the  horse  power  :  American 
sales  :  New  York,  774  h.p.  ;  Pennsylvania,  300  ;  Illinois,  6,400  ; 
Cincinnati,  330;  Tennessee,  600;  Canada,  1,742;  total,  10,146 
h.p.  Foreign  sales:  England,  4,444  h.p.;  New  South  Wales, 
206  ;  Scotland,  200  ;  France,  686  ;  Germany,  756  ;  Spain,  722  ; 
Peru,  125;  Norwa)-,  280;  Sweden,  57;  Egypt,  1,728;  Russia, 
1,142;  China,  160  ;  Japan,  1,320;  India,  46;  Cuba,  75;  Mexico, 
64;  total,  12,011  h.p.  The  grand  total,  including  1,920  h.  p. 
marine  boilers,  is  22,157  h.p.  The  number  of  Babcock  &  Wilcox 
automatic  chain  grate  stokers  sold  during  the  month  was  fifteen. 
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ACETYLENE  GAS. 

Uv  Ge..    1;i,ack 

Great  inventions  and  discoveries  are  often  apparently  the  resii't  of 
accident,  but  the  seizure  of  the  occurrence  and  turning  it  to  account 
marks  the  true  scientist  ;  such  was  the  case  when  our  countryuian, 
Thos.  L.  Willson,  discovered  his  method  of  producing  calcium  carl)ide, 
for  it  was  known  to  chemists  as  a  rare  product,  as  shown  by  the  follow- 
ing references  : 

Sir  Humphrey  Davy  observed  that  when  carbon  and  potassium  were 
heateil  sufficiently  to  vaporize  the  potassium,  a  substance  was  formed 
which  has  been  recognized  as  the  first  reference  to  a  group  of  carbides. 

In  1836  Brezelius  announced  thai  the  black  substance  formed  in  small 
quantities  as  a  by-product  in  producing  potassium  from  potassic  carbon- 
ate, and  carbon  was  carbide  of  potassium. 

Wohler  in  1S62  announced  that  he  had  made  the  carbide  of  calcium 
by  fusing  an  alloy  of  zinc  and  calcium  with  catbon.  He  ascertained 
that  it  decomposed  in  contact  with  water  forming  calcic  hydrate  and 
acetylene. 

Berthelot  in  1866  described  sodium  carbide  or  acetylene  sodium.  He 
discovered  that  the  high  temperature  of  the  electric  arc  within  an  at- 
mosphere of  hydrogen  would  unite  with  carbon  of  the  charcoal  terminals 
and  form  acetylene  gas. 

In  iS!>8  Willson,  in  experimenting  with  his  electric  furnace,  trying  to 
form  an  alloy  of  calcium  from  some  of  its  compounds,  noliceil  that  a 
mi.xture  containing  lime  and  powdered  anthracite  acted  on  by  the  arc  fused 
down  to  a  heavy  semi-metallic  mass,  which,  having  been  examined 
and  found  not  to  be  the  substance  sought  for,  was  thrown  into  a  liucket 
containing  water  near  at  hand,  with  the  result  that  violent  cffc(ve^ci(lg 
of  the  water  marked  the  rapid  evolution  of  a  gas,  the  over«hel'iiiny 
odor  of  which  enforced  attention  to  its  presence,  and  which  on  the 
application  of  a  match,  burned  with  a  smoky  but  luminous  flame  and 
numerous  explosions.      It  was  Acetylene  gas. 

To  Willson  is  due  the  credit  of  discovering  how  to  make  calcium 
carbide,  at  the  price  of  about  one  cent  a  pound  in  unlimited  quantities, 
instead  of  the  rare  laboratory  product  obtained  in  grains,  at  tlie  rale  of 
about  $10,000  per  pound,  thus  producing  not  only  a  new  light,  but  for 
manufacturing  and  commercial  purposes  opening  up  a  vast  range  of  new 
combinations  of  hydro-carbons  at  a  much  cheaper  rate  than  ever  e\i^ted 
before.  The  dream  of  the  Chemist  has  been  realized  and  synthetic 
chemistry  took  several  strides  forward.  The  possibilities  of  cheap  car- 
bide for  light  or  chemical  combinations  places  Willson  in  the  front  rank 
of  the  scientific  men  of  the  age. 

Calcium  carbide,  Ca  C2,  is  described  as  a  dark  brown,  dense  substance, 
having  a  crystalline  metallic  fracture  of  blue  or  brown  appe.irance,  with 
a  specific  gravity  of  2.262.  In  a  dry  atmosphere  it  is  odorless,  but  in  a 
moist  atmosphere  it  emits  a  peculiar  smell,  resembling  garlic  or  phos- 
phorous. When  exposed  to  air  in  lumps  it  absorbs  moisture,  and  the 
surface  becomes  coated  with  a  layer  of  hydrate  of  lime,  which  to  a 
certain  extent  protects  the  rest  of  the  substance  from  further  deteriora- 
tion. It  is  not  inflammable  and  may  be  exposed  to  the  temperature  of 
a  blast  furnace  without  taking  fire,  the  exterior  only  being  converted 
into  lime.  When  brought  into  contact  with  water  or  its  vipors  at 
ordinary  temperatures,  it  rapidly  decomposes,  one  pound  when  pure 
generating  5.  S92  cubic  feet  of  acetylene  gas  at  a  temperature  of  64"  F. 

Calcium  carbide  is  manufactured  from  powdered  lime  and  carbon  in 
the  shape  of  ground  coal,  coke,  peat  or  charcoal,  these  two  substances 
being  fused  together  in  an  electric  furnace.  The  process  is  very  simple, 
and  may  be  described  thus  : 

The  lime  and  carbon,  having  been  ground  to  a  fine  powder,  is  intim- 
ately mixed  in  a  certain  proportion  and  fed  into  a  crucible  or  furn.ace, 
the  lower  part  of  which  has  a  carbon  plate  which  is  attached  to  one  of 
the  dynamo  terminals  ;  the  other  terminal  is  connected  to  an  upright 
carbon  resembling  the  upper  carbon  of  an  arc  lamp,  but  much  larger, 
being  about  three  feet  long  and  12  by  8  inches  in  cross  section.  An 
alternating  current  is  delivered  by  means  of  transformers  to  the  carbons 
at  about  100  volts  and  1000  amperes.  A  small  portion  of  the  mixture 
is  fed  into  the  furnace,  the  upper  carbon  is  raised  about  three  inches  to 
form  an  arc  and  the  mixture  is  fused  by  the  intense  heat  which  ranges 
from  3500  to  4000  deg.  C. ,  while  that  of  the  ordinary  smelting  furnace 
is  only  1200  to  1500  (leg.  C.  The  carbon  is  gradually  raised  and  fresh 
mixture  fed  in  till  a  mass  of  molten  carbide  about  three  feet  high  is 
made  when  the  current  is  lurned  off  and  the  carbide  allowed  to  cool. 
The  noise  of  the  arc  is  said  to  be  very  peculiar,  especially  when  the 
supply  of  mixture  begins  to  fail. 

COST  OF  CALCIUM  CARBinE. 

To  positively  ascertain  the  cost  of  this  product,  the  Progressive  Age, 
of  N.  Y.,  sent  three  commissittners  to  Mr.  Willson's  aluminum  factory 
at  Spray,  N.  C. ,  in  March  last,  to  inves'igate  thoroughly,  and  their 
report  is  published  in  that  journal  under  date  of  16th  April,  1896.  The 
commission  consisted  of  Messrs.  Houston  and  Kennelly,  well-known 
electricians,  and  Dr.  Leonard  P.  Kinnicutt,  Director  of  the  Department 
of  Chemistry  at  Worcester  Polytechnic  Institute,  who  investigated 
thoroughly  and  took  full  charge  of  the  factory  during  two  separate  days, 
making  two  runs  of  the  substance  and  taking  samples  with  them  for 
testing  in  their  own  laboratories.  Notwithstanding  that  the  factory  at 
Spray  was  only  an  experimental  one,  and  the  greatest  possible  output 
only  one  ton  per  24  hours,  and  the  fact  that  transportation  of  material 
was  excessive,  costing  $3.05  per  ton  for  coke  and  $4.55  per  ton  for 
lime,  and  estimating  $11  per  day  for  labor,  including  a  superintendent 
at  $4  per  day,  they  figure  the  cost  at  $32.76  per  ton. 

Messrs.  Houston  and  Kennelly  add  a  separate  estimate  for  the  pro- 
duction of  five  tons  daily  under  more  favorable  circumstances,  but  with 
water  power  at  $5  per  year  as  at  Spray,  and  figure  the  cost  at  $20.04 
per  ton.  They  add,  "The  cost  of  producing  calcium  carb  electrically, 
is  evidently  limited  by  the  cost  of  lime,  coke  and  electric  power,  no 
matter  what  the  scale  upon  which  the  process  is  conducted." 

"  If  we  assume  a  perfect  electric  furnace,  in  which  neither  material 
nor  energy  is  wasted,  that  is,  a  furnace  which  ensures  the  complete 
union  of  calcium  and  carbon  without  loss  and  with  no  escape  of  heat  in 
the  process,  we  know  that  one  ton  of  carbide  would  require  for  its  pro- 
duction 1750  lbs.  of  lime  and  1 125  pounds  of  pure  coke. 

"  It  has  also  been  calculated  from  thermo-chemical  data  that  I^ 
electrical  h.p.  hours  will  be  almost  precisely  the  right  amount  of  enercv 


to  pro.luLc  ..lie  piuud  of  c.icbide,  or  3000  h.  p.   hours  per  short  ton  ol 
carbide. 

"Consequently,  if  L  is  the  cost  of  lime  in  dollars  per  ton,  C  the  cost 
of  coke  per  Ion,  and  P  the  cost  ol  an  electrical  h.p.  hour,  a  theoretically 
perfect  plant  would  yield  carbide  at  a  cost  per  ton,  exclusive  of  latxjr 
and  fixed  charges,  of  0.875  L  +  0.5625  C  +  3000  P. 

"  Pur  exampL-,  if  lime  (assumed  pure)  costs  $2.50  per  short  ton, 
coke  (assumed  pure)  costs  $2.75  per  short  ton  and  an  electrical  horse- 
power of  300  wiirking  days  of  24  hours  each,  cost  $12  at  furnace  ter- 
minals (o  1667  Cent  per  working  horse-power  hour),  ihe  limiting  cr/st  of 
carbide  in  a  perfect  furnace  would  be  $8.73  per  short  Ion. 

"  We  may  iherefore  summarize  as  follows  :  Calcium  carbide  by  the 
electric  furnace  cannot  be  manufactured  cheaper  than  $8.73  per  short 
ton — for  material  and  power,  exclusive  of  electrode  carbons,  labor, 
depreciation,  interest  and  other  fixed  charges. 

"  Owing  to  impurity  of  materials  and  departure  from  theoretical  per- 
fection in  the  electric  furnaces,  we  found  at  Spr.iy  the  actual  cost  of 
material  and  power,  irrespective  of  electrode  carbons,  labor,  etc.,  is 
1.335  L  -f  1.125  C  -f  5122  P. 

"  Under  favorable  conditions  such  as  we  believe  can  be  realized  in 
particular  localities,  the  tot.al  cost  per  short  gross  ton  on  a  plant  whose 
output  is  five  tons  daily,  might  be  $20.  Under  the  actual  conditions 
existing  at  Spray  during  our  tests,  we  find  the  total  cost  to  be  $32.76 
per  short  gross  ton  if  the  plant  were  worked  continuously." 

In  the  above  lowest  estimate  of  Messrs.  Houston  and  Kennelly  they 
place  horsepower  at  $12,  whereas  Mr.  Willson  has  secured  water 
power  at  Spray,  and  also  in  Canada,  at  a  cost  not  exceeding  $5  per  h.p. 

On  this  basis,  and  assuming  L  at  2.50,  C  at  2.75  and  P  5.00,  the 
figures  would  amount  to  2.18  +  1.55-1-  2.08,  or  a  total  of  $5.81.  The 
co^t  of  lime  and  coke,  however,  is  placed  at  a  very  low  figure,  but  it  is 
evident  that  the  true  theoretical  minimum  price  is  between  $5.81  and 
$8.73. 

I  have  also  the  following  estimates  of  cost  at  the  Niagara  Falls  estab- 
lishment, to  produce  one  ton  of  carbide,  at  rate  of  10  tons  per  day. 

It  requires     200  Electrical  H.  P.,  24  hours  at  $20  per  year,  $10  95 

1,440  lbs.  Coke  @  $3.50  per  ton 2.52 

T,8oo  lbs.  Lime  @    4. 50  per  ton 4.05 

Labor,  Depreciation,  &c. ,  &c 618 

$2  J- 70 

It  is  noticeable  that  this  estimate  is  somewhat  in  excess  of  the 
theoretical  values  as  laid  down  by  Messrs.  Houston  and  Kennelly,  and 
may  be  improved  on  as  experience  is  gained. 

I  was  informed  that  the  first  run  of  carbide  jianufactured  at  Niagara 
Falls  early  in  May  gave  about  25%  better  results  than  their  estimate, 
and  that  they  hoped  to  improve  still  more  as  they  gained  experience 
and  the  men  got  used  to  their  work. 

Mr.  Willson  commenced  to  erect  a  factory  at  Merritton  in  .April  on 
the  old  Welland  canal,  where  he  has  secured  1500  horse-power  at  locks 
8,  9  and  10,  and  expects  to  turn  out  carbide  at  the  rate  of  7 'i  tons 
daily  at  the  lowest  possible  cost.  He  has  also  secured  a  very  large 
amount  of  power  in  the  province  of  Quebec,  where  he  intends  to  manu- 
facture not  only  for  Canada,  but  for  export  to  foreign  countries. 

It  is  quite  evident  from  the  report  of  the  Progressive  Age  commissioners 
and  from  the  experience  of  the  Niagara  Falls  Company  that  calcium 
carbide  can  be  made  and  sold  at  a  price  to  compete  with  oidinary  gxs 
and  electric  light. 

It  takes  to  produce  100  lbs.  carbide,  as  shown  theoretically,  871/2 
lbs.  lime  and  56J4  lbs.  of  carlxin  ;  of  the  latter  37  1/2  lbs.  combine 
with  the  metal  calcium  and  i83.^  lbs.  combine  with  the  25  lbs.  of  oxygen 
of  the  lime,  and  escapes  from  the  furnace  as  carbon  monoxide,  in  accord- 
ance with  the  following  formulae  : 

Ca  O       -1-3  C  =CaC2   -f-CO. 

87;'2  lbs.  +  $6%  lbs.  =  too  lbs.  -I-  433^  lbs. 
CaC2  =Oi         -1-C2. 

100  lbs.  =62^  lbs. +37  1/2  lbs. 

CO  =c         +0. 

43 J4'  lbs.  =  i8J^  lbs.H-2S  lbs. 

Calcium  carbide  contains  62.5  parts  of  calcium  and  37.5  parts  of 
carbon  in  100,  and  when  brought  into  contact  with  water  acetylene  is 
generated  to  the  extent  of  5.89  cubic  feet  of  gas  to  e.ach  pound  of 
carbide  used  ;  or  by  weight  100  lbs.  of  carbide  and  ^6%  lbs.  of  water 
evolve  40.63  lbs.  of  acetylene  gas  and  form  115.62  11».  of  calcic  hydr.ate 
(slacked  lime)  in  accordance  with  the  following  formula  : 
CaC2  +  2H20  =  CaO  H2  O  +  Ca  2  H2. 
100      +56.25     =115.62  +40.625. 

The  acetylene  gas  so  generated  contains  in  100  parts  92.3  parts  of 
carbon  and  7.7  parts  of  hydrogen,  or  in  the  40.625  pounds  generateil 
from  100  lbs.  of  carbide  we  have  37  1/2  lbs.  of  cnrlx)n  and  i%  llw.  of 
hyiirogen. 

Acetylene  can  be  produced  from  carbide  by  the  addition  of  water  ami 
distributed  and  stored  in  a  gasometer,  or  the  gas  may  be  compresseil 
into  a  liquid  and  kept  in  a  suitable  cylinder  and  drawn  off  as  required 
for  consumption,  a  reducing  valve  lieing  adjusted  to  give  the  necessary 
pressure  for  burning.  One  cubic  foot  of  liquid  expands  into  400  cubic 
feet  of  illuminating  gas,  so  that  a  large  supply  may  be  stored  in  a  very 
small  space,  but  for  experimental  purposes  and  for  a  limited  supply  it  is 
preferable  to  make  the  gas  direct  from  carbide  and  store  it  in  a  gaso- 
meter. 

The  pressure  necessary  to  liquify  acetylene  deiwnds  upon  the  tcm|>era- 
ture.  At  67"  it  requires  a  pressure  of  nearly  600  lbs.,  at  32"  323  lbs., 
at  28.6'  below  zero  135  lbs.,  and  at  Il6o*  below  zero  15  lbs.  We  sec 
that  there  is  no  danger  of  freezing  it  in  any  habitable  place. 

As  an  illuminant  acetylene  surpasses  in  brilli.incy  all  other  illuminants 
known.  When  burned  at  the  rate  of  5  cubic  feet  \ki  hour  it  gives  240 
to  250  c.  |i. ,  whereas  the  Iwst  coal  or  water  gas  rarely  exceeds  22  candles 
for  each  5  cubic  feet  burned  |>er  hour  Acetylene  gas  thus  gives  lo  to 
12  1/2  times  the  light  of  ordinary  gas,  or  1000  feet  is  equivalent  U' 
10,000  to  12,500  of  ordinary  gas.  Acetylene  is  a  commercially  pure 
gns,  containing  98  per  cent,  acetylene  and  2  per  cent,  of  air,  the  latter 
having  slight  traces  of  other  substances.  It  is  clear  and  coh.iless.  with 
specific  gravity  of  a9i. 

When  a  light  is  applied  to   acetylene   in   open   air,   it    bums  with  a 
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bright  yellow  hiil  very  smoky  (lame,  on  account  of  its  extreme  richness 
in  carljon,  hut  when  confined  and  delivered  under  suitahle  pressure  it 
gives  an  extremely  pure  white  light  resembling  the  oxyhydrogen  light, 
and  Is  the  nearest  approach  in  color  and  purity  to  sunlight  of  any  known 
artificial  light. 

ITS  POISONOUS  NATURE. 

Acetylene,  when  made  from  expensive  chemicals,  was  known  to  he 
very  poisonous,  but  as  made  from  lime  and  carbon  it  is  proved  to  be 
less  injurious  than  ordinary  gases.  Its  strong  pungent  smell  is  a  safe- 
guard, .IS  no  one  can  remain  in  an  atmosphere  of  it  a  sufficiently  long 
time  to  be  harmed  ;  handy  for  hotels  wtiere  the  guests  blow  out  the 
lights  ;  in  such  an  event  the  "  Blowhard  "  could  not  get  to  sleep  before 
he  or  some  one  else  would  be  compelled  to  investigate.  The  effect  on 
the  human  system  is  rather  to  intoxicate  than  stupily,  and  while  it  is  ab- 
sorbed by  the  blood  it  does  not  form  combinations  with  it  ;  it  asphyxi- 
ates less  rapidly  than  ordinary  g.as.  Moissan  of  France  and  others 
m.ade  exhaustive  experiments  with  the  greatest  care  with  acetylene  and 
coal  gas  on  animals,  and  proved  conclusively  that  coal  gas  was  much 
more  poisonous  than  acetylene. 

EXPI.OSIBILITY. 

Acetylene,  when  mixed  with  I  1/4  times  its  volume  of  atmospheric 
air,  becomes  slightly  explosive,  and  reach-;s  its  maximum  explosibility 
with  12  volumes  of  air,  decieasing  till  at  20  volumes  it  ceases  to  be 
explosive.  Coal  gas  reaches  its  maximum  explosibility  with  5  volumes 
I  f  air,  so  that  ordniary  gas  is  more  explosive  than  acetylene.  Accidents 
and  explosions  reported  recently  have  given  the  impression  that  the  gas  is 
very  dangerous.  Let  us  examine  this  feature.  T.ake  the  case  of  the 
accident  m  (Quebec  last  winter.  An  ingenious  mechanic  made  his  own 
dynamo,  furn.ace  and  carbide  ;  he  was  experimenting  with  the  gas  under 
pressure,  to  liquify  it  so  as  to  get  it  into  the  smallest  possible  space. 
He  had  an  iron  pipe  8  inches  long  and  4  inches  diameter  with  cast  iron 
ends,  a  pressure  gauge  at  one  end  and  a  valve  at  the  other.  He  had 
re.achcd  a  pressure  of  360  lbs.  to  inch,  and  observing  that  the  g<as  was 
escaping  around  the  valve,  he  used  a  hammer  to  stop  the  leak,  when  a 
a  poilion  of  the  metal  broke  away  and  the  gas  escaping  struck  him  in 
the  eye,  penetrating  the  brain  and  killing  him  instantly.  Ordinary  air 
under  similar  conditions  would  have  been  as  fatal.  It  was  afterwards 
fo.Mul  that  the  iron  ends  were  thin  and  poious  and  the  wonder  was  tliat 
:liev  stood  the  pressure.  There  was  no  explosion  ;  the  coroner's  verdict 
was  "  accidental  death." 

The  explosiim  at  New  Haven,  Conn.,  21st  January  last,  was  caused 
by  men  experimenting  with  liquid  acetylene,  under  a  pressure  of  600 
lbs.  to  the  inch,  and  I  presume  all  accidents  reported  might  be  traced 
to  unauthorized  parties  experimenting  with  crude  apparatus,  and  ignor- 
ant of  the  necessary  conditions  for  salety.  We  know  that  air,  water, 
g.as  or  electricity,  arc  dangerous  under  certain  conditions,  but  harmless 
when  properly  controlled,  and  it  is  no  argument  against  acetylene  that 
it  is  also  dangerous  when  improperly  handled. 

EFFECT  ON  ELECTRIC  LIGHTING. 

When  I  fir.st  saw  acetylene  gas  in  September  '94  I  lelt  sorry  for  the 
electric  companys,  because  I  thought  the  gas  companies  would  readily 
adopt  the  new  gas  and  regain  their  former  monopoly  of  lighting.  But  I 
do  not  feel  quite  so  downcast  now  ;  I  realize  that  the  margin  of  cost  of 
production  is  not  so  great,  and  believe  that  gas  companies  will  feel  the 
competition  equally  with  electric,  unless  they  adopt  the  new  gas  for  use 
pure,  or  as  an  enricher  to  their  present  output.  It  is  said  to  be  useful 
as  an  enricher  for  coal  gas,  hut  not  so  suitable  for  water  gas. 

Prof.  Lewes,  of  England,  one  of  the  best  gas  authorities  there,  sug- 
gests that  gas  companies  should  distribute  a  low  illuminating  coal  gas  of 
about  12  c. p.  through  their  mains  for  heating,  cooking,  etc.,  and  that 
each  place  using  illuminating  gas  be  supplied  with  a  cylinder  of  acety- 
lene to  be  fed  into  the  illuminating  pipes  in  a  certain  determined  pro- 
portion. By  some  such  process  as  this  there  remains  a  large  field  for 
coal  gas  ;  otherwise  coal  and  water  gas  must  go. 

The  incandescent  light  has  held  first  place  for  interior  illumination  on 
account  of  its  steadiness,  purity,  coolness,  and  not  withdrawing  oxygen 
from  the  air  nor  adding  noxious  elements  to  it.  Acetylene  will  divide 
this  field  with  the  incandescent  bulb  ;  it  is  a  pure,  white,  steady  light, 
of  low  healing  power,  withdraws  very  little  oxygen  from  ihe  air,  and 
does  not  add  impurities  to  any  great  extent.  Its  flame  has  a  temperature 
of  900  to  1000  degrees  C,  while  ordinary  gas  has  1400  deg.  C  ,  but  as 
only  one-tenth  to  one-fifteenth  of  the  quantity  is  used  for  equal  light,  its 
heating  effect  is  slightly  in  excess  of  the  incandescent  bulb. 

Taking  (he  theoretical  E.  H.  P.  necessary  to  produce  one  ton  of 
carbide  :is  3000  h.p.  hours,  and  using  the  same  for  a  supply  of  electric 
light  by  incandescent  4  watt  lamps,  we  have  the  following  :  3000  x  746 
=  2,238,003  watts -=-64  gives  34,970  16  c.p.  lamps  for  one  hour,  or  1453 
burning  24  hours  continuously. 

The  same  power  equals  one  ton  carbide,  which  burned  in  ^  foot 
burners  gives  31,500  l6J^  c.p.  lights,  or  1313  burning  24  hours.  This 
gives  a  margin  apparently  in  favor  of  electric  lighting,  but  you  cannot 
use  all  your  electric  lights  at  the  source  of  cheapest  production,  nor  run 
a  continuous  even  load  for  24  hours,  but  have  in  addition  to  sustain 
losses  in  distribution  more  than  proportional  to  the  distance  conveyed  ; 
also  lamo  renewals.  With  the  carbide  it  is  different  ;  it  can  be  made 
at  the  place  of  cheapest  production  on  a  constant  load  night  and  day, 
and  a  small  sum  transports  the  carbide  to  any  place  desired,  where  it 
can  be  used  to  its  full  power  without  loss.  Figure  out  for  yourselves 
the  problem  of  transmitting  electric  current  for  use  10  to  100  miles  from 
source  of  production  and  transporting  carbide  by  freight  the  same 
distance,  and  the  comparison  will  be  largely  in  favor  of  carbide.  Hence, 
for  use  in  close  proximity  to  the  power  house  on  a  steady  even  load  day 
and  night,  the  cost  will  be  about  the  same  if  power  costs  Ihe  same,  but 
as  that  is  not  practicable  in  electric  lighting,  the  margin  is  in  favor  of 
carbide,  but  not  to  such  an  extent  as  to  seriously  hurt  the  electric  com- 
panies employing  the  liest  apparatus  under  the  most  improved  condi- 
tions, as  may  be  found  in  large  cities,  but  it  is  possible  in  small  towns 
where  the  best  and  most  economical  conditions  cannot  be  obtained  and 
a  thorough  manager  secured,  well  up  in  the  scientific  as  well  as  the 
practical  conditions,  electric  lighting  may  suffer. 

The  ease  of  distributing  acetylene  is  remarkable.  Owing  to  its  high 
illuminating  power,  very  small  main  pipes  may  be  used,   and  as   frost 


does  not  affect  it  the  pipes  need  only  be  laid  below  the  surface,  so  that 
little  or  no  expense  need  be  incurred  in  piping  a  town.  If  the  cost  of 
mains  equal  cost  of  poles  antl  wires  the  central  station  or  gas  house  only 
requires  a  small  lank  for  a  generator  and  a  gasometer  of  suitable  size, 
as  compared  with  engines,  Jjoilers  and  dynamos  running  when  only  one 
light  is  required. 

We  m<iy  then  conclude  that  in  the  race  for  supremacy  closer  economy 
will  be  practised,  better  service  given,  the  public  will  be  benefitted,  all 
will  let  their  light  shine  to  the  best  of  their  ability,  and  the  one  best 
deserving  of  patronage  will  survive. 


PO~E?.  TRAJMSMISSION  BY  POLYPHASE  E.  M.  F.'S. 

l;v  Giiii.  Win  ie-Kra^er. 

Till-:  utiliz.ition  of  the  natural  resources  of  a  counlr}-  is  a  matter 
whic!i  sbtnild  interest  not  only  the  engineer  upon  wiioni  devolves 
the  responsibility  of  their  development  ;  not  only  the  capitalist 
who  is  on  the  look  for  investments,  but  the  economist  and  the 
politician  who  have  the  grave  responsibility  of  directing  a  nation's 
energies  into  remunerative  channels. 

The  possession  of  cheap  nalur.al  power,  whether  in  the  form  of 
coal  fields  or  large  rivers,  is  a  nalion.al  asset,  the  importance  of 
which  it  is  impossible  to  overestimate,  constituting  as  it  does  the 
very  basis  whereon  rest  those  manufacturing  industries  that  go 
towards  making  a  n.ition  self-supporting  and  progressive.  The 
foundation  of  Great  Britain's  commercial  pre-eminence  is  her 
immense  co.il  fields,  enabling  all  processes  of  manufacturing  art 
to  be  carried  on  inexpensively,  and  thus  giving  her  .a  very  favor- 
able start  in  competition  with  other  manufacturing  nations.  An- 
other favoring  circumstance  is  that  her  immense  deposits  of  iron 
ore,  are  if  not  in  all  cases  contiguous  to,  at  least  very  close  to,  the 
coal  fields.  The  power,  therefore,  is  nearly  on  the  spot  where  it 
is  wanted,  and  owing  to  her  insular  position,  the  gre.at  highway 
of  commerce — the  ocean — is  at  the  very  doors  of  her  factories. 
Great  Britain,  probably,  has  ideal  manufactnring  and  shipping 
facilities  :  raw  material,  raw  power,  natural  highway,  all  packed 
into  a  very  restricted  area.  In  Canada,  we  have  the  three  neces- 
saries— raw  power,  raw  material,  great  highways, — but  we  rarely 
find  them  all  present  at  the  same  spot.  Nature  gifted  Great 
Britain  from  the  outset  ;  Canada  must  turn  to  science  for  the 
development  and  utilization  and  the  combining  of  those  scattered 
advantages.  We  have  great  and  reliable  water  powers;  we  have 
immense  natural  vveallh  in  ores,  and  timber,  etc.,  and  we  have  the 
highway  of  the  great  lakes  and  river.  Governmental  and  private 
enterprise  has  provided,  as  well,  railway  and  canal  transporting 
facilities,  but  we  frequently  observe  that  the  power  sources  are  so 
situated  as  to  be  comparatively  inaccessible  to  railways.  Thus 
manufacturing  establishments,  in  order  to  avail  themselves  of  the 
former  advantage,  have  to  locate  themselves  unfavorably  with 
respect  to  the  latter.  The  cost  of  handling,  transshipping,  etc., 
being  a  very  appreciable  factor  in  the  total  market  cost  of  manu- 
factured articles,  the  cost  of  an  additional  link  between  the  pro- 
ducing point  and  the  shipping  point,  is  sometimes  so  great  as  to 
make  it  commercially  less  expensive  to  locate  at  the  shipping 
point  even  though  that  involves  the  use  of  a  more  expensive 
power.  Any  means  therefore  that  enables  cheap  power  to  be 
brought  to  the  most  convenient  shipping  point,  effects  a  combina- 
tion which  is  of  the  greatest  value  to  a  manufacturing  community. 
The  intense  competition  in  all  manufacturing  industries  has  the 
inevilable  tendency  to  lower  selling  prices,  and  this  reduction  of 
profits  must  be  made  up  either  by  a  depreciation  in  the  quality  of 
the  products,  or  by  a  rigid  system  of  economy  in  manufacturing 
processes.  The  rost  of  production  must  go  down,  and  any  means 
of  lowering  it  must  be  availed  of.  We  use  the  most  efficient 
machinery,  we  concentrate  our  factories  round  the  best  shipping 
places,  we  go  where  labor  is  cheapest,  where  power  is  cheapest, 
land  cheapest,  transport  most  handy.  We  do  anything  to  save  a 
cent  in  a  hundred  dollars,  and  upon  the  engineer  frequently  falls 
the  responsibility  of  saving  it.  In  his  hands  the  policy  of  concen- 
tr.ation  becomes  one  of  the  principles  of  power  generation,  as  in 
business  ;  and  power  distribution  receives  as  close  attention  as 
does  the  distribution  of  the  goods.  He  wants  to  generate  the 
power  as  cheaply  as  possible,  and  to  transmit  it  to  the  utilizing 
points  with  the  least  waste  ;  and  he  avails  himself  as  far  as  pos- 
sible of  every  natural  advantage — natural  gas,  water  for  condens- 
ing, water  falls,  etc.  We  are  all  acquainted  with  the  usual  means 
of  transmission — by  belting  and  shafting,  gears,  hydraulic  and 
pnei  matic  pressure,  and  so  on  ;  and  know  that  the  frictional  and 
other  losses  by  these  methods  are  so  great  that  very  soon  a  limit 
is  reached,  beyond  which  it  is  not  commercially  possible  to  trans- 
mit. Hence  we  find,  not  only  in  manufacturing  towns  and 
villages,  but  even  in  Ihe  larger  factories  that  several  generating 
points  are  necessary,  when  but  for  these  losses  one  very  large 
and  very  efficient  central  generating  plant  might  furnish  all  the 
power  required  throughout  Ihe  entire  area  or  district.  It  is, 
therefore,  also  that  thousands  and  thousands  of  horse  power  are 
running  to  waste  every  day,  in  the  many  powerful  rivers  that 
drain  parts  of  Canada.  It  is  simply  because  the  nearest  railway, 
or  other  shipping  point  is  so  far  distant  from  the  waterfall  that  the 
power  cannot  be  transmitted  lo  a  factory  on  the  railway,  and  the 
extra  haul  and  cartage  would  introduce  an  additional  expense 
that  would  be  prohibitory.  If  the  power  could  be  transmitted  at 
reasonable  cost  from  the  water  power  to  a  convenient  point  on 
the  railway,  then  the  utilization  of  the  cheap  power  and  the  good 
transport  facilities  might  together  be  commercially  advantageous. 
It  is  now  some  years  since  the  suitability  of  electricity  for  the 
transmission  of  power  was  recognized,  and  we  have  seen  elec- 
trical machinery  coming  more  and  more  into  use,  ousting  other 
methods  and  proving  its  superiority,  not  only  on  practical  but  also 
on  commercial  grounds.     'We  have   seen   generators   grow   from 
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25,  50,  100  h.p.,  10  1,000  h.p.  in  size  per  unit;  we  have  Iransniilleil 
tlie  power  at  constantly  increasing;  \oltag"es  up  to  500  v.  f\)r  liii'ei'l 
currents,  (or  e\cn  g^i'eater  in  series  niacliines, )  and  we  have  seen 
ihe  direct  current  evolve  into  the  alternating  simple,  and  thence 
into  the  latest  and  highest  type,  the  polyphase  allernalinjf  ;  ami 
to-day  we  find  thousands  of  hitrse  power  transmilled  at  pressures 
of  10,000  volts,  froni  w;iterf;dls  on  a  fnount;iin,  or  in  a  i^orj^e 
where  it  is  impossible  to  locale  a  factory,  and  ovei'  distances 
rantjinj^  from  a  few  hundred  y.'inis  to  thirty  miles  ;ind  more;  we 
find  these  huge  amounts  of  energy  beinj^  utilized  for  every 
indusirial  and  domestic  purpose,  in  units  of  from  ,'sth  10  1,000 
horse  power. 

This  tremendous  widening  of  ihe  field  o(  ckn'irical  pv>ssibililies 
has  not  been  altained  by  naltn'al  growth  only.  .'\s  the  fielil 
widened  the  science  developed  ;  improved  methods  had  to  keep 
p.ace  with  increased  demand,  ;ind  while  it  was  oiigin;ill\'  llu- 
demand  that  stimulated  the  invention  of  polyphase  currents,  poly- 
phase currents  ha\e  in  their  turn  praclic.'dly  revolutionized  ihe 
art  of  electrical  generiilion,  IransmissiiMi  and  utilization,  ;ind  the 
old  formuja  c  =  e-i-i'  that  was  a  light  unto  the  path  of  the  diret't 
current  man,  is  no  longer  suflicient  in  the  calcul.ation  of  altei'nating 
current  circuits. 

It  is  the  development  of  polyphase  working  that  has  ren- 
dered commercially  possible  the  electrical  transmission  of  power 
over  great  distances,  and  ils  reconversion  into  mechanical  power 
when  required.  Polyphase  currents  are  merely  ordinary  alternat- 
ing currents  ;  ;ire  generated  separately  as  such,  and  possess  no 
peculiar  properties  in  themseUes.  Owing,  however,  to  iheir 
difference  in  phase,  the  fields  produced  by  them  have  different 
values  at  the  same  instant,  and  it  is  in  this  alone  that  the  peculiar 
properties  of  the  polyphase  system  leside.  As  they  are,  however, 
alternating  currents,  all  those  peculiar  phenomena  met  with  in 
alternating  current  work  are  inhcicnt  in  polyphase  working,  and 
as  a  rule  assume  an  importance  which  claims  very  careful  consid- 
eration. Owing  also  to  the  combination  in  the  same  circuit  of 
sevenil  E.M.F's  differing  in  phase,  complications  arise  which  are 
not  present  in  single  phase  circuits.  Before  preceeding  lo  the  con- 
sideration of  the  mutual  actions  and  reactions  of  these  quantities, 
it  may  be  of  interest  to  trace  the  progress  of  evolution  of  electrical 
working  from  direct  current,  Ihiough  simple  alternating,  up  to 
polyphase  alternating.  Up  till  quite  recently  direct  current  was 
the  only  means  of  power  transmission  and  distribution  ;  but  the 
limit  of  pressure  necessarily  imposed  on  this  method  was  so  low 
that  llie  cost  of  copper  for  large  areas  or  long  distances  bec.inic 
prohibit i\'e,  and  recourse  was  had  to  the  alternating  current  ust'tl 
with  static  transformers.  By  this  means  transmission  \olt;ige 
could  be  as  high  ;is  required,  and  utilization  pressure  as  low,  but 
here  .again  was  a  very  vexatious  limitation  due  to  the  fact  that 
motors  could  not  be  made  to  opeiate  satisfactorily  on  the  alter- 
nating ciirrent.  Once  started  and  brought  up  to  speed,  tiie\'  would 
•go  on  until  overloaded,  and  then  stop ;  but  it  required  sonu* 
independent  source  of  power  to  start  them,  such  as  a  steam 
engine.  It  is  quite  evident  that  such  motors  could  not  start  from 
rest,  as  each  armature  coil  was  subjected  to  equal  forces  acting 
in  opposition  to  each  other  and  therefore  neutralizing  each  other  ; 
it  was  like  tlie  dead  centre  of  an  engine.  This  was  the  stationary 
field  of  an  ordinary  D.  C.  motor.  This  difficulty  was  overcome  by 
the  formation  of  a  revolving  field,  and  polyphase  currents  are 
necessary  for  this  purpose.  .  The  principles  of  the  revolving  field 
are  the  same  as  th.ose  governing  the  resultant  of  mechanical  forces 
acting  in  dilTcrcnl  iMtvciions  on  the  same  mass.      .Suppose  a  mass 


capable  of  swinging.  First  of  all  magnet  .-V  is  energized,  B  being 
left  dead;  M  is  directly  attracted  10  A,  and  RM  is  the  direction  of 
strongest  magnetic  pull.  Then  \  is  left  alone,  and  B  is  gradually 
energized,  .and  <'ts  it   becomes  stronger    it    iillr.-u'ts    .M    more    and 


Diagram  1. — Par.\lli;i.ogram  ot'  Forces. 

"  M  "  and  two  forces  "A"  "  B  "  acting  with  known  strength  on 
it  in  the  directions  of  the  arrows.  The  direction  in  which  M  will 
be  forced — the  resultant  direction  of  the  forces — will  be  MR, 
which  is  the  diagonal  of  the  parallelogram  formed  by  drawing 
parallels  to  A  and  B.     Now,  it  is  plain  that 


and  ; 


angle  RMB 
.Side  B  ^    sin  angle  BRM 
.  side  a  =  side  A,  therefore 


ngje  RMB 
ngle  RMA 


side  B  sin  RMA 
and  that  if  we  cause  sides  A,  B,  to  vary  harmonically  we  shall 
also  cause  angles  RMB,  RM.\  to  vary  harmonically  ;  and  conse- 
quently we  can  cause  the  diagonal  MR  lo  swing  between  positions 
MBandM.A.  Now  MR  is  the  resultant  of  two  forces  acting- 
together  ;  consequently  if  we  cause  these  forces  to  varj'  harmoni- 
cally in  strength  (remaining  constant  in  direction)  the  resultant 
direction  will  swing  as  above  described.  .Applying  this  principle 
to  magnets,  and  an  armature,  we  can  cause  the  resultant 
magnetic  field  to  revolve.  Two  electromagnets,  A,  B,  are  placed 
radially,  and  are  separately  energized  by  currents  which  can  be 
varied  in  strength  by  any  convenient  means,  say  a  rheostat. 
From  the  centre  R  of  this  arc,  as  a  pivot.  Is  hung  an  armature  M 


\  / 

Diagram  2. — Harmonically  \'arving  Magnet  and  Armatlre. 

more  towards  itself,  so  that  when  B  has  been  made  as  strong  as 
.•\,  each  of  them  attracts  M  with  equal  force,  and  M  will  be  held 
midway  between  them  ;  RM2  being  the  new  direction  of  magnetic 
strongest  pull.  If  now  .A  is  slowly  decreased,  it  will  attract  M 
less  and  less  strongl)-,  M  will  approach  closer  to  B,  the  strongest 
direction  RM3  will  be  the  resultant  pull.  Thus,  by  causing  the 
magnets  A,  B  to  vary  in  strength,  one  up,  the  other  down,  we 
have  swung  the  resultant  strongest  field  over  the  arc  .\B,  of  the 
circle.  If  we  have  other  magnets,  C,  D,  we  could  pull  M 
all  round  the  circle,  and  that  is  what  is  done  in  polyphase  work. 
The  two  necessary  conditions  for  the  production  of  a  revolving 
field  are  electromagnets  whose  strength  can  be  varied  up  and 
down,  and  some  arrangement  whereby  adjacent  magnets  shall 
attain  their  maximum  or  minimum  strength  at  different  moments. 
The  first  condition  is  evidently  met  by  energizing  the  magnets 
with  alternating  currents,  for  in  this  manner  their  strength  will 
assume  every  value  between  a  positive  and  negative  maximum, 
passing  through  the  zero  point  ;  and  the  second  is  evidently 
equally  met  by  energizing  two  adjacent  poles,  by  two  independent 
alternating  currents,  one  of  which  starts  a  little  later  than  the 
other.     A  glance  at  the  diagram  will  make  this  plain.     Wave  I 


Diagram  3. — Waves. 

energizes  pole  A,  wave  II  energizes  pole  B.  The  current  in  an 
alternating  circuit  also  rises  and  falls  as  does  the  E  M  F,  and  there- 
fore the  ampere  turns,  and  consequently  the  magnetism.  W.ive 
II  being  a  little  behind  wave  I,  as  regards  their  equal  strength, 
(strength  being  proportional  to  vertical  height  of  wave  above  zero 
line)  the  magnetism  in  pole  B  will  be  behind  that  in  pole  .A,  and 
we  have  thus  produced  harmonically  varying  poles.  It  must  be 
clearly  understood  that  the  principle  of  revolving  poles  is  .applied 
only  to  motors  ;  the  function  of  generators  being  lo  supply  those 
shifted  E  M  F's  and  currents.  These  shifted  E  M  Fs  can  be  supplied 
by  the  same  gener.ator,  or  by  several  generators,  the  method 
employed  being  rendered  plain  by  the  diagram.     N,  S,  are  two 


I">iai;ra.m  4.     Generation  ok  2  Shiftkp  E  M  F'.s. 

poles  p.irl  of  a  ring  yoke.  .A,  B,  are  two  coils  of  ihe  armature. 
The  angular  distance  of  .A,  B.  is  half  thai  of  \,  S.  When  .A  Is 
right  under  N,  it  is  generating  ils  m.aximum  E  M  F;  at  that  moment 
B  is  halfway  between  N,  S,  and  its  induclloe  and  therefore  ils  E  M  F 
is  least.  As  Ihe  .irmalure  revolves  clockwise,  B  gr.adually  gels 
Into  a  stronger  field,  while  A  Is  approaching  ;i  weaker  one.     The 
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iiiduilioii,  and  llieret'ore  llie  E  M  F  in  B  is  iiuroasinj;  wliile  that  in  A 
is  dei-reasinjf  ;  when  B  has  jcot  under  S,  its  indiiition  and  there- 
fore its  E  M  P  is  greatest  ;  at  this  moment  A  is  in  the  midway  posi- 
tion, and  therefore  its  E  M  F  is  least.  Therefore,  in  these  two  coils 
are  being  generated  E  M  Fs  which  are  shifted — that  is  out  of  phase 
— and  if  we  take  the  values  of  the  E  M  Fs  in  each  at  the  same 
instaol,  we  can  construct  two  curves,  showing  the  position  of  their 
maxima  and  minima,  etc.,  with  respect  to  each  other.  Diagram 
No.  3  shews  these  two  curves.  If  these  E  M  F's  were  taken  through 
separate  circuits  and  joined  respectively  to  poles  A,  B,  in  diagram 
No.  2,  we  should  have  the  simplest  form  of  polyphase  generator 
and  motor.  Instead  of  having  two  coils  A,  B,  between  the  poles 
X,  S,  we  might  space  three,  or  any  other  convenient  number 
producing  2  phase,  3  phase  or  4  phase  E  M  Fs.  ^  As,  however,  the 
principles  of  polyphase  E  M  Fs  apply  to  any  number,  and  there  is 
no  advantage  in  using  more  than  three,  we  shall  not  consider  any 
higher  number.  In  a  polyphasal  generator  it  is  evident  we  can 
have  just  as  many  complete  circuits  as  there  are  phases.  In  a  2 
phase  there  are  two  sets  of  independent  coils  ;  the  ends  of  these 
might  therefore  be  brought  to  four  contact  rings,  and  the  ends  of 
the  three  independent  sets  of  a  3  phase  might  be  brought  to  6 
contact  rings,  as  the  ends  of  a  single  phase  are  connected  to  two 
contact  rings.  But  a  study  of  the  wave  diagrams  of  a  2  phase 
and  of  a  3  phase  circuit  shew  that  we  can  greatly  simplify 
matters,  and  do  with  less  copper.  Take  a  more  simple  diagrain 
of  two  phase  coils  at  right  angles  to  each  other.     In  the  upper 


Diagram  5. 

half  of  the  E  M  F  circle,  the  E  M  F  in  each  coil  is  positive  and  the 
current  will  flow  from  the  outside  end  of  the  coil  towards  tlie 
inside  end,  in  the  direction  of  the  arrows;  here  the  E  M  F  in  eacli  ot 
the  return  wires  is  in  the  same  direction,  therefore  we  can  com- 
bine them  into  one,  instead  of  having  two.  Suppose  the  coils 
have  revolved  into  the  second  position  ;  here  the  E  M  F  in  the  2nd 
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Diagram  6. 

coil  is  positive  current  flowing  in  the  same  direction  as  before. 
The  E  M  F  in  the  ist  coil  is  however  negative  (the  coil  being  below 
the  horizontal  diameter)  and  the  EM  F  will  have  reversed  ;  there- 
fore the  current  in  i  will  now  flow  in  the  opposite  direction  to 
wiiat  it  did  before — in  the  direction  of  the  new  arrows.  But  it  is 
plain  that  here  again,  if  we  join  the  outside  ends  of  2  and  i,  the 
return  current  from  2  can  flow  down  i ,  the  E  M  F's  being  in  the  same 
direction.  Therefore  in  the  two  phase  system  instead  of  having 
two  separate  circuits  we  can  join  the  inside  ends  of  the  coils — and 


Diagram  7. 

le.-id  three  wires  from  the  join — and  from  the  two  outside  ends  as 
shewn  in  Diagram  7. 

Similarly  with  the  3  phase  system  we  can  join  the  inside  ends 
together,  and  lead  four  wires  as  shown  in  Diagram  No.  8.  But  in 
this  case  it  will  be  evident  that  we  can  dispense  with  the  fourth 
wire  altogether,  as  will  be  plain  from  the  accompanying  Diagram, 
No.  9,  where  the  direction  of  the  EM  F's  in  the  three  wires  at  three 
diflFercnt  positions  of  the  coils  shew  that  .always  two  wires  can 
help  to  carry  the  return  current  of  the  third,  therefore  the  fourth 
is  not  needed. 


But  while  this  combiu 
matter  from  the  above  pi 
cates    it    from   .inollier, 


circuits  very 
view,  it  very 


much  simpliHes  the 
considerably  compli- 
with    the    individual 


circuits  we  had  a  single  E  M  F  to  each,  by  combining  them  we 
have  several  E  M  F's  of  differing  phase  all  acting  in  the  same  circuit 
— hence  it  is  necessary  to  find  llieir  resultant  E  JI  F.      This  resultant 


Diagram  9. 

depends  greatly  on  the  way  in  which  the  armature  windings  are 
connected  up.  There  are  three  ways  :  "  star  "  and  "mesh"  and 
independent  groupings  ;  the  former  is  when  the  coils  are  all 
joined  together  at  one  end,  the  other  ends  leading  to  the  circuits, 
as  in  Diagram  No.  9.      The  second,  where  the  winding  is  continu- 


DlAGRAM  10. 

ous  round  the  entire  armature   and  at    intervals  a  circuit   wire  is 
tapped  off,  as  in  Diagram  No.   10. 

Diagram  No.  1 1    shews  2  phase  star  connection,  and  here  the 


Diagram  i  1. 

instantaneous  E  M  F  between  terminals  a,  b,  .and  c,  d,  is  2  E  sin  O 
where  E  is  the  maximum  voltage,  and  O  is  the  angle  through 
which  the  coil  has  passed  from  the  position  of  no  E  M  F.  At  the 
same  instant  the  E  M  F  between  terminals  a,  c,  b,  d  is  \J2  E  sin 
(O  +  45);  that  is  to  say  the  pressure  between  two  live  wires  of 
different  phase  is  \^2  times  or  1.41  times  the  pressure  between  the 
terminals  of  the  same  coil,  and  is  45  °  in  advance  of  the  E  M  F  of 
the  foremost  coil.  If  a  common  return  be  used,  the  pressure 
between  either  outside  and  the   common    return    will    be    simply 


July,  i8g6 


CflNflDIfiN     EliECTt^ICflb     fJEWS 


double  the  E  M  K  of  one  coil,  but  the  pressure  between  the  two  oul- 
sides  will  be  \'2  times  this.  If  two  phase  coils  are  connected  in 
"mesh,"  it  is  plain  that  between  wires  a,  b,  there  is  simply  the 
ordinary  voltage  of  coil  a  or  E  sin  O  ;  while  between  wires  a,  c, 
there  is  a  voltag^c  of  v^  E  sin  (O  +  45'  )  ;  or  a^ain  1.41  times  the 
other  voltajje. 

Similarly  with  3  phase  K  M  F's.  In  star  connection  voltage  between  a  and  x  is  E  sin 
O;  that  between  b  and  x  is  E  sin  (0  +  i2o°);  th«t  between  c  and  x  is  E  sin 
(O+240").  The  pressure  between  any  two  wires  is  Vs  E  sin  (O-I-30) ;  or  if  the  pres- 
sure between  one  wire  and  the  junction  x  is  1,000  volts,  the  pressure  between  any  tw 
wires  is  V3  times  as  great  or  1730  volts.  If  a  3  phase  armature  be  connected  mesh 
fashion  then  the  voltage  between  any  two  wires  is  simply  the  voltage  of  a  coil.  Dia- 
gram  No.  10. 

Consequently  in  wiring  transmission  circuits  we  want  to  know  how  the  coils  are 
connected.  The  amounts  of  current  in  the  lines  are  calculated  similarly,  and  the 
general  result  arrived  at  is  that  in  the  star  winding  the  E  M  V's  between  line  wires  is 
greater  than  that  due  solely  to  the  coils  ;  while  the  currents  in  lines  and  coils  are  the 
same;  «'hile  in  the  mesh  winding  the  currents  in  the  line  wires  are  greater  than  the 
currents  in  the  coils,  but  the  EM  F's  are  the  same.  Of  course  these  increasud  EMF'sand 
currents  must  have  their  effect  on  the  size  of  the  wires  used  with  such  polyphase 
E  M  K's ;  and,  not  to  go  into  the  mathematical  investigation  of  this  matter,  which  can  be 
found  in  papers  by  Steinmetz,  Thonipson,  Weaver  and  uthers,  we  can  s  .mmari/e  the 
results  as  follows,  comparing  the  amounts  of  copper  required  by  various  systems,  to 
transmit  same  power,  at  same  loss  and  same  virtual  voltage,  referring  them  to  the 
standard  of  ^  ingle  phase  alternating  unit : 

Single  phase loo    per  cent. 

Two  phase    4  wires ico         " 

"      "       3    '*    ;2-8     '• 

Three  phase  3     "     (mesh) 75  " 

"       4     "      (^lar) r,3.3       " 

Having  now  seen  the  necessity  for  a  revolving  field  ;  having  examined  into  how  to 
produce  it;  and  ha  ing  also  investigated  the  peculiar  E  M  F  consequent  of  its  use,  we 
may  reasonably  turn  to  the  consideration  of  what  we  can  do  with  it.  liriefly,  we  can 
make  use  of  the  advantages  offered  by  the  alternating  current  system  in  the  transmis- 
sion and  utilization  of  power.  We  can  transmit  at  any  voltage  we  please  and  utilize 
at  any  other  voltage  we  desire.  We  can  concentrate  a  highly  efficient  steam  and 
electric  plant  in  a  factory,  village,  town  or  city  and  send  power  in  every  direction  in 
units  of  any  size  at  a  very  reasonable  cost.  We  can  build  our  factory  right  on  a  rail- 
way and  load  our  goods  onto  the  cars  at  once,  and  at  the  same  lime  make  use  of  the 
abundant  cheap  power  now  running  to  waste  over  a  ledge  of  rock  twenty  miles  away, 
to  run  the  ma'^hinery.  In  fact,  we  can  conveniently  and  cheaply  bring  our  power 
from  where  it  is  being  generated  by  nature's  agency,  and  lay  it  down  just  wherever 
commercial  considnralions  point  to  as  being  the  best  spot  for  its  use.  At  this  present 
moment  we  have  large  amounts  being  transmitted  up  to  30  miles  and  over,  perhaps ; 
and  the  ver>'' first  Icng  distance  transmission,  which  was  undertaken  in '91,  remains 
to-day  a  monument  of  what  is  possible  where  enterprise,  skill  and  capital  combine  to 
effect  a  particular  object.  The  Lauffen-Frankfort  transmission  plant  transmitted  300 
horse  power  over  a  distance  of  110  miles  ;  and  the  efficiency  of  the  entire  plant  was  so 
large  as  75  per  cenr.  Thus  the  advantages  of  cheap  power  and  of  concentration  and 
efficient  distribution  are  rendered  available  by  means  of  polyphasal  currents. 

It  has  already  been  said  that  a  polyphasal  system  is  merely  the  mechanical  com- 
bination of  several  single  phase  alternating  systems,  and  it  will  therefore  be  evident 
that  all  the  conditions  inherent  in  single  phase  alternating  systems  will  be  met  with  in 
polyphase  working.  As  the  distance  and  power  requirements  that  caused  the  evolution 
of  the  latter,  are  in  general  much  more  onerous  than  those  imposed  on  the  former,  so  we 
find  that  the  reactions  attending  the  use  of  the  alternating  current  as  such,  have  a  much 
more  appreciable  influence  and  require  more  careful  attention  in  polyphase  power 
work  than  they  do  in  single  phase  lighting  work.  Whereas  in  alternating  lighting 
plants  the  reaction  and  influence  of  hysteresis,  induction,  capacity  are  negligib  e  or 
comparatively  so,  when  large  amounts  of  p  .wer  are  to  be  transmitted  over  great 
distances,  they  not  only  become  appreciable,  but  a'  e  a  very  considerable  factor  in  the 
calculation  of  the  circuits  and  the  size  of  the  generator  units- 
Hysteresis  is  a  phenomenon  attending  the  magnetization  of  iron  by  alternating 
currents  ;  it  is  a  sort  of  magnetic  friction,  and  requires  power  to  overcome  it. 
Induction  is  an  EMF  generated  in  a  wire  by  the  imposition  on  it  of  an  alternating  EM  F 
and  lends  tooppose  the  the  impressed  EM  ^".  It  ihus  requires  a  higher  initial  or  gener- 
ator alternating  EM  F  to  send  a  desired  current  through  a  circuit  possessing  inductance 
than  it  would  to  send  a  direct  current  through  the  same  circuit.  In  such  a  circuit 
there  is  not  only  the  usual  Ohmic  drop,  but  also  the  inductance  drop,  and  as  these 
two  sources  of  drop  act,  not  in  the  same  line  but  at  right  angles  to  each  other,  the 
resultant  impressed  E  IVI  F  is  compounded  of  the  required  effective  EMF;  the  resis- 
tance EMF,  and  the  inductive  E  M  K. 

Cai>acity  is  a  sort  of  absorbing  quality  in  the  wire  which  requires  to  be,  so  to  speak, 
saturated  before  it  will  transmit  any  current.  Its  effect  is  to  require  a  larger  amount 
of  current  to  be  gen- rated  than  would  be  required  if  a  direct  current  were  being 
transmitted.  The  effect  of  nduction  is  not  only  to  introduce  a  drop  of  its  own  <  ver 
and  above  the  Ohmic  drop,  liut  it  actually  dams  back  the  currents  in  the  circuit  so 
that  the  EMF  wave  and  the  current  wave  are  out  of  phase  with  each  other;  that  is  they 
d'l  n  t  attain  their  maximum  or  other  symmetrical  values  at  the  same  instant. 

The  effect  1  f  capacity  is  different  in  one  sense  to  that  of  induction,  in  that  it 
requires  the  generation  of  a  greater  current  instead  of  a  greater  EMF,  and  opposite  in 
another  sense,  in  that  it  tends  to  cause  an  advance  of  the  current  wave  in  front  of  the 
EMF.  The  combined  action  of  these  two  quantities  iscalleil  the  reactance  of  a  circuit, 
and  as  it  generally  happens  that  the  inductance  is  greater  than  the  capacity,  there  is  a 
"  lag  ■'  of  current  wave  behind  the  EMF.  The  relative  displacement  of  these  waves 
s  shown  in  Diagram  No.   i?.     This  lag  angle  has  a  very  important  influence  on     he 


Diagram  12.— Lag  of  Cukrent  Wave  Behind  E.  M.  F. 

power  transmitied.  The  reactance  of  a  circuit  acts  at  right  angles  to  the  1 
and  the  EM  F  required  to  overcome  their  combined  action  is  equal  to  ihc  s  |uare  root 
of  the  sum  of  their  squares,  thus  total  drop  ^  \/R^+(React  )2.  The  total  drop  is 
called  the  impedance  of  the  circuit.     The  lag  angle  is  found  thus : 

tan  lag  = 


Hysteresis  may  be  at  once  dismissed  from  further  consideration,  as,  though  present 
in  generators,  transformers  and  motors,  it  does  not  enter  as  a  factor  into  transmission 
but  merely  as  one  of  ihasc  machine  data  of  which  enginecis  inform  themselves  when 
planning  an  enterprise.  It  must  be  said,  however,  that  ihe  expression  for  the  encrcv 
lost  in  hysteresis  is  H  ^  A  X  Bi.6x  N  x  M.  ' 

Where  H  =  Energy  consumed  in  ergs. 

A -^Constant  dependinK  on  magnetic  hardness. 
H  -  Density  of  induction  in  lines  per  CM'. 
N  -  Frct|nency  of  alternations. 
M  =  Mass  of  iron  in  CM^ 
Other  things  l>cinR  equal  it  would  be  advantageous  therefore  to  keep  the  fre«iuency 
down  and  to  have  the  density  low. 

The  expression  for  the  imiuction  EMF  of  a  circuit  is  L  =  9  jr  N  L  C  10  -3. 
Where  L  stands  for  induction  EMF. 
sir  h  the  usual  symbol. 

N  stands  for  our  old  friend  the  fre»iucncy  uf  alternaliun. 
L  stands  for  ihe  specific  inductance  of  the  circuit,  and  dc[)cnds  on  size, 

length,  and  mulual  distance  ap:irt  of  wires. 
C  stands  for  the  current  in  the  conductor. 
Studying  this  expression,  we  observe  thai  the  inductive  E  M  F,  or  h,  as  it  will  be 


called,  increases  directly  with  the  current,  therefore,  other  things  being  equal,  ii  is  of 
advantage  to  lessen  the  current  as  much  as  possible.  This  is  entirety  in  keeping 
with  the  idea  of  alternating  cu  rent  work,  as  the  use  of  a  high  voltage  'permits  of  a 
small  current  to  give  the  same  energy  transmitted.  We  observe  again  thai  L  varies 
directly  with  the  frequency  of  aUernations,  so  that  other  hings  being  equal,  the  use 
of  a  low  frequency  is  of  distinct  advantage  as  tending  to  keep  down  the  induction 
EM  F.     (This  last  deduction,  it  must  be  observed,  applies  to  ihc  circuits  only.) 

The  expression  for  the  capacity  current  of  a  condenser  isC-27r   NKE  10-6. 

Where  C  =  thc  current. 

2  IT  i^  the  familiar  symbol. 
N  is  again  the  frequency  of  alternations. 
K  is  the  specific  capacity  of  the  condenser. 
E  is  the  impressed  voltage. 

Studying  this  expression  we  sec  that  this  capacity  current  increases  directly  with 
the  frequency,  and  also  directly  with  the  impressed  EMF.  The  factor  K  depends  on 
the  cross  section  of  the  wires  and  their  distances  apart  decreasing  as  the  wires  become 
smaller,  and  as  they  arc  placed  further  .iway  from  each  otiier. 

Placing  the  three  expressions  for  these  quantities  together  : 
H=  TT   Bi"N  M  (I) 

L  =  2,r  NECio-^  (2) 

C=.n:  NKEio-"  (3) 

W-;  observe  that  the  symbol  "  N  "  standing  for  frequency  of  alternation  is  a  prom* 
inent  factor  in  all,  and  that  the  amou  .t  of  hysteresis  less  :  of  induction  EM  F  ;  and  of 
capacity  current ;  all  of  them  become  greater  as  the  frequency  increases.  From  (2) 
we  see  that  to  transmit  a  certain  amount  of  energy  we  should  lessen  the  currfni  as 
much  as  po-sibic  in  order  to  reduce  the  inductive  drop,  and  therefore  use  as  high  an 
initial  EM  Fas  possible.  Hut  from  (3)  we  see  that  precisely  the  reverse  relation  of 
EM  F  and  current  should  obtain  if  we  wish  to  reduce  the  capacity  current  to  a  mini- 
mum. In  this  as  in  all  other  cases,  a  balance  must  be  sought  for,  and  commercial 
considerations  must  have  the  casting  vole. 

I  wish  to  draw  your  particular  attention  for  a  few  moments  to  the  retardation  of  ihc 
current  behind  the  electromotive  force,  brought  about  by  the  induction  of  lines  or 
apparatus,  as  it  has  a  most  important  bearing  on  the  transmission  of  power.  The 
power  or  energy  of  a  circuit  is,  as  we  know,  the  product  of  the  amperes  into  the 
volts;  but  owing  to  this  lag  the  actual  power  transmitted  is  less  than  the  amount 
calculated  by  multiplying  the  amperes  and  volts  ;  and  it  becomes  less  in  proportion  as 
the  lag  becomes  greater.  This  will  be  rendered  evident  by  studying  the  diagram  No. 
12,  where  it  is  seen  that  the  maxiuuim  current  flow  occurs  when  the  EMF  has 
p.-issed  its  mavinuim;  and  consequently  at  no  time  can  the  power  of  an  alternating 
current  circuit  containing  induction  be  equal  to  the  power  of  a  I)  C  circuit  of  same 
dat.^.  Quantitatively  the  power  of  such  a  circuit  is  equal  to  CxExcosa,  where 
"a"  is  the  angle  of  lag.  This  expression  follows  directly  from  a  consideration 
of  the  diagram  connecting  generator  EMF;  reactance  and  effective  EMF, 
where  it  is  observed  that  the  effective  E  M  F  equal  to  the  generator  E  M  F  X 
the  cosine  of  the  lag  angle  a.  The  less  the  reactance,  the  more  nearly  does  cos  a 
approach  unity,  and  the  less  is  the  power  lost  in  the  line.  The  cosine  of  the  lag 
angle  is  called  the  "  power  factor"  of  the  circuit,  but  in  figuring  the  power  factor  foV 
a  particular  case,  we  ha%e  to  take  into  consideration  not  only  the  reactance  of  the 
lines,  but  also  that  due  to  the  self  induction  of  transformers  and  motors,  so  that  the 
calculation  of  the  resultant  power  factor  of  an  entire  system,  becomes  a  somewhat 
complicated  matter.  It  is  an  absolutely  necessary  matter,  however,  because  the 
generator  capacity  and  EMF  have  got  to  be  larger  than  the  actual  power  required  at 
motors,  by  the  amount  "  x  secant  a,"  where  x  is  the  amount  requiretl  of  the  motors. 
We  first  have  the  line  power  factor  ;  imposed  on  that  conies  that  of  the  transformers, 
and  lastly  that  of  the  induction  motors  ;  so  the  resultant  power  factor  is  really  a 
quantity  to  be  reckoned  with. 

In  this  (.lace  it  will  be  apropos  to  consider  that  peculiar  condition  of  equilibrium- 
called  resonance— brought  about  by  int  oducing  sufficient  capacity  into  the  line  to 
neutralize  the  inductance.  In  this  extreme  case  we  shall  have  no  reactance,  only 
ohmic  resistance  ;  the  current  will  be  actually  in  phase  with  the  EMF  :  and  owing 
to  the  fact  (as  pointed  out  by  Steinmetz)  that  the  capacity  EMF  wifl  be  in  the  same 
direction  as,  and  therefore  aldhive  to  the  impressed  EMF,  the  resuhani  EMF  will 
be  actually  higher  than  the  initial  EMF.  Thii  addition  of  EM  F's  might  become  a 
serious  matter,  as  tending  to  ruin  insulation  on  short  lines,  but  is  <  bviated  by  throw- 
ing the  line  out  of  balance.  To  Professor  Dur.bar  is  due  the  credit  of  first  pointing 
out  its  possibility. 

We  have  now  examined  the  main  features  of  polyphase  circuits,  and  can  go  on  to 
the  consideration  of  some  of  the  ^ractical  questions  that  arise  in  the  discussion  of  any 
particular  case.  The  voltage  of  transmission  is  probably  the  first  question,  and  it  is 
plain  that  the  higher  the  voltage  used,  the  less  the  copper  necessary  ;  but  it  is  limited 
by  various  practical  considerations.  The  generator  EMF  is,  of  course,  limited  by 
the  construction  of  the  machine,  as  to  whether  sf  ace  permits  of  more  or  less  insulat- 
ing material.  This  can,  however,  be  raised  for  transmission  purposes  to  any  voltage 
required  by  interposing  step-up  transformers  between  the  line  and  generator.  For 
any  high  pressure  these  transformers  are  filled  with  oil,  which  h  sa  high  insulating 
value,  and  has  the  advantage  that  if  a  spark  does  jump  at  any  time,  the  oil  flows 
back,  so  that  the  transformer  is  not  permanently  injured.  On  the  lines  a  pressure 
of  10,000  volts  is  quite  easily  handled,  the  insulators  being  brgc,  wlih  plenty  inside 
surface,  .and  the  copper  can  be  bare.  At  the  other  end  of  the  line  the  voltage  can 
either  be  reduced  at  once  to  that  required  at  lamps  or  motors,  or  i  an  be  reduced 
first  to  a  convenient  distributing  voltage— say  1,000  or  2  000— and  then  be  reduced  to 
the  lamp  or  motor  voltage.  It  should,  however,  be  borne  in  mind  that  each  such 
raising  or  lowering  of  votage  introduces  an  .ippreciable  percentage  of  loss  into  the 
general  calculation.  For  instance,  if  a  large  step-up  or  step-down  transformer  have 
an  efficiency  of  98  ^,  then  the  loss  in  a  pair  is  4.^  due  solely  to  C-'R,  leakage,  and 
hyteresis,  without  taking  into  account  tlmt  loss  due  to  the  lag  introduced  by  the 
induction  of  the  coils.  Another  tjuestion  to  be  settled  Is  "  what  frequency  of  EMF 
shall  be  used?"  and  this  is  one  that  I  do  not  think  receives  sufficient  consideration. 
If  we  look  for  a  moment  at  the  expressions  for  hysteresis,  induction  and  capacity, 
we  shall  see  that  all  these  losses  vaiy  directly  as  the  fretpiency.  It  would  appear 
therefore  that  it  would  be  very  adv.intagcous  to  reduce  the  frequency  as  much  as 
possible.  The  reduction  of  frequency,  however,  has  the  counter-l>al.incing  disad- 
vantage that  it  renders  necessary  the  use  of  larger,  heavier,  and  therefore  more  ex- 
pensive apparatus,  and  that  if  (the  current)  is  to  be  used  for  lighting,  less  than  .ibout 
40  or  30  alternations  per  second  is  appreciable  to  the  eye  in  incandescent  lamps,  and 
less  than  about  50  in  arc  lamps.  If  it  is  to  be  used  solely  for  jyiwer  purposes  then 
this  limit  is  taken  away,  and  the  actual  decision  should  be  made  on  the  basis  of 
whether  the  enterprise  can  better  afforri  to  waste  power  in  the  lines,  or  to  tncre:Lse  its 
capitalization. 

A  subject  of  such  interest  as  "  Electrical  Transmission  "  can  hardly  receive  ade- 
q^uate  treatment  in  the  limits  of  a  short  paper,  and  I  h.ive  alrcidy  tresp.issed  con- 
siderably on  your  good  nature,  but  I  desire  to  ver>'  briefly  touch  on  those  preliminar>' 
considerations  which  should  shape  the  policy  of  any  such  e  terprise,  and  the  import- 
ance of  which  appear  to  be  not  duly  recognized.  The  eng-nccring  features  of  any 
enterprise  should  be  not  only  influenced,  but  .ictually  decided  by  commercial  con- 
siderations. Electricity  is  not  the  object,  but  the  means  ;  the  object  being  lo  make 
money  by  the  sale  of  \  owcr.  The  engineering  must  be  decided  by  the  commercial 
value  of  this  power.  Assume  a  water  power  ten  miles  distant  from  a  manufacturing 
town,  the  enerjjy  of  which  is  to  l>c  electrically  transmitter!.  What  loss  is  to  be 
allowed  in  the  lines?  Can  we  afford  to  lose  a  good  deal  in  the  lines,  transformers, 
etc.,  and  so  reduce  the  size  of  our  confJiictors  and  consc<iuenlly  our  construction 
expense?  or  would  it  be  licttcr  to  keep  the  loss  as  low  as  pos.\ihlc,  and  save  the  power 
for  sale?  Engineering  says  you  can  make  your  loss  as  little  or  as  great  .is  you 
please,  but  commercial  considerations  say  if  power  is  more  valuable  than  money  it  will 
pay  to  save  all  the  power  possible  for  sale,  even  at  the  expense  of  heivy  conductors. 
If  there  he  a  large  demand  for  power  at  a  high  figure,  am)  the  source  of  power  is 
limited  it  is  best  to  waste  .xs  tittle  as  pissil>le  ;  if  the  supply  be  ver>' large  ami  the 
demand  sm  II,  it  may,  on  the  contrary,  Iw  best  to  waste  much  in  the  lines,  in  order 
to  reduce  the  copper  cost.  Here  apain  commercial  considerations  are  |taraniount, 
for  it  is  obvious  tnat  if  much  power  is  to  be  lost  in  the  line  the  generators  and  water- 
wheels  must  be  sufficiently  large  to  furni.sh  this  waste  (x^wcr,  and  therefore  cost  more 
money,  and  a  Italnitce  must  be  struck.  Once  a  decision  h.is  l>ccn  arrived  .-it  as  10 
the  loss  allowable,  then  engineering  considerations  must  settle  as  to  whether  it  shall 
lie  mostly  ohmic  or  mostly  uiductivc,  and  here  comes  in  the  (iuesti.>n  of  fretjuency. 
The  efficiency  uf  machincr>'  is  not  sufficiently  considered,  and  yet  has  a  most  ap)ire- 
cinble  influence  on  operating  costs.  The  conditions  under  which  motors  operate  arc 
general  y  such  that,  although  they  may  !«  called  upon  for  a  conHarativcly  large 
output  now  and  then,  their  average  l.iad,  the  work  they  arc  rc<ii<irc<l  to  do  most  of 
the  time,  is  greatly  les.s  th«n  the  above  maximum.  Consc<|uenity  it  would  appear 
that  their  efficiency  at  such  average  lond  is  of  more  im|>ortancc  than  their  maximum 
load  efficiency.     U  therefore,  in  the  alxnc  case,  the  supply  is  liiuiicd  and  the  demand 
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greai,  the  half  load  rfliciency  of  the  entire  plant 
I  think  the  above  coitsideratinns,  and  others  that  wilt 
ing  person,  wit!  s'  ow  conclusively  that  no  transmission  scheme  should  l)e  undertaken 
blindly.  A  >ho«Id  not  nece-ssarily  use  10,000  volts  because  H  does  ;  nor  should  h^: 
follow  the  cngiiircrinK  features  of  B"s  scheme  simply  because  B  has  found  them  suited 
10  his  coiiduions.  Kvery  case  should  be  considered  on  its  merits,  and  the  residis 
\*  orkcd  out  independently  A  Utile  or  more  or  l-iss  loss  does  not  mean  simply  a  little 
less  or  more  copper  ;  it  means  less  or  more  power  to  sell— larger  or  smaller  cenerating 
plant  ;  it  means  less  nr  more  profit.  In  everj'  enterprise  there  is  a  certain  combina- 
tion of  machinery,  lines,  etc..  thai  will  secure  the  maximum  of  efficiency  with  the 
minimum  of  expense,  and  this  will  not  be  attained  by  cither  regarding  it  from  the 
purely  commercial  standard  of  gcttnig  the  cheapest,  or  from  the  purely  engineering 
standard  of  putting  in  the  scienrifically  best,  but  can  only  be  attained  by  combining 
I  lie  two.  and  by  clearly  recognizing  the  fact  that  solid  commercial  principles  enter 
into  engineering  as  much  as  into  pure  business. 


METERS. 

Bv  Jas.  Mji.ve. 
The  subjecl  of  meters  is  probably  the  most  important  one  in 
connection  with  central  station  lighting.  It  has  received  consider- 
able .nttenlion,  no  doubt,  from  a  few,  but  I  question  very  much  if 
it  has  received  thai  .iltenlion  which  it  deserves.  Every  manufac- 
turer, we  know,  claims  to  have  the  best    meter  on  the    niarket. 
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correct  throut^hout  its  entire  load.  We  know  also  th.at  any  manu- 
facturer can  quite  readily  get  up  a  meter  to  stand  a  test  for  a  day 
or  so  in  some  laboratory,  and  be  correct,  but  this,  I  claim,  is  of 
verv  little  use  .is  far  as  everyday  work  Is  concerned.  The  object 
of  this  paper  is  more  to   touch  on  some 

of  llie   more  important    meters  in  prac-       ""^^^^^~^^~^^^^^^^ 
tice,    m.iking  comparison  with  some  of 
these  meters  from  actual  results. 

It  is  sixteen  jears  ago  since    Edison        

brought  out  the  incandescent  lamp,  and 
we  find,  according  to  the  records,  that 
even  before  he  had  his  lamp  perfected 
he  was  busy  on  some  kind  of  a  meter  to 
accurately  determine  the  consumption 
of  the  current.  No  matter  what  people 
say  to  the  contrary,  we  owe  to  Edison's 
inventive  genius  the  practical  success 
of  the  continuous  current.  The  idea  of 
connecting  lamps,  motors  and  other 
translating  devices,  in  multiple,  was 
original  with  him  ;  also  the  high-resis- 
tance lamp,  the  feeder  system,  and 
many  other  important  details  which 
tend  to  make  electricity  the  most  useful 
of  all  agents.  To  Edison  also  remains 
the  credit  of  originating  the  meter.  He 
not  only  saw,  as  far  back  as  1880,  that 
there  was  to  be  a  great  future  for  elec- 
tricity, but  he  also  saw  that  to  make  it 
a  commercial  success,  as  applied  to 
lighting,  etc.,  the  current  must  in  some 
manner  be  supplied  on  the  meter  basis 
and  sold  accordingly,  just  the  same 
as  gas  or  water. 

The  correct  way  to  sell  current  is  cer- 
tainly by  meter;  this  is  the  experience 
of  every  one.  Satisfactory  arrange- 
ments can  at  times  be  mai'e  with  certain 
customers  where  the  average  consump- 
tion and  the  average  run  can  be  arrived 
at  with  a  certain  degree  of  accuracy, 
but  even  in  cases  of  this  kind  it  is  advis- 
able to  put  on  a  meter. 

Edison's  first  patent  was  taken 
out    in     1S80,     and     the     meter,      with 

some  modifications,  is  almost  identical  with  the  Edison  meter  of 
to-day.  It  is  shown  in  Fig.  i.  It  consists  of  several  cells  in 
series,  and  the  amount  of  current  passed  is  measured  by  the 
amount  of  transfer  of  metal  from  one  plate  to  another.  We  see 
Ibai  all  the  current  does  not  pass  through  the  cells.  If  the  resist- 
ances are  known  of  the  two  branches,  we  can  easily  determine  the 
relative  amounts  of  current  flowing  through  each.  For  instance, 
if  we  have  a  derived  circuit,  one  branch  of  1  ohm  resistance  and 
the  other  2  ohms,  we  see  at  a  glance  that  whatever  current  is 
flowing  in  the  circuit  will  divide  into  three  parts,  two  of  which  will 
flow  through  the  one  having  least  resistance,  and  the  remainder 
through  the  other.  If  a  copper  or  zinc  voltameter  be  placed  in  the 
2  ohms  branch  and  we  find  a  certain  deposit  on  one  of  the  plates, 


the  cathode,  then  we  must  know  that  had  there  been  a  similar 
voltameter  in  the  other  branch  (i  ohm)  there  would  have  been 
twice  the  deposit.  It  is  not  necessary,  however,  to  put  in  this 
second  voltameter  to  arrive  at  the  result,  for  as  long  as  we  know 
the  ratio  of  the  resist.mces  and  the  electrolytic  cell  put  in  any  one 
of  the  branches,  the  total  current  passed  through  can  be  accuiately 
arrived  at  from  the  deposit  in  that  cell. 

One  of  the  laws  of  electrolysis  is  thai  "  the  .iiiiounl  of  chemi- 
cal action  at  all  points  of  the  circuit  are  equal  to  each  other.  " 
This  does  not  mean  that  the  same  current  p.assing  for  the  same 
length  of  time  through  different  solutions  will  decompose  equal 
weights  of  the  metals  contained  in  these  solutions,  but  that  the 
weights  of  the  metals  so  decomposed  will  be  chemically  equal;  that 
is,  the  weight  will  be  in  direct  proportion  to  their  chemical  equiva- 
lent. For  those  who  have  not  studied  the  "chemical  eflect"  of 
the  current,  it  might  be  advisable  to  explain  some  of  the  terms: 
The  weight  of  one  atom  of  hydrogen  is  taken  as  the  unit  { 1 ),  and 
that  of  copper  is  63  i.e.,  63  times  heavier  than  an  atom  of  hydro- 
gen ;  but  in  chemical  combinations  one  atom  of  copper  is  worth, 
or  replaces,  two  atoms  hydrogen,  hence  the  weight  of  copperequiva- 
lent  to  one  of  hydrogen  =  63  .=-2  =  31.5.  This  is  called  the 
chemical  equivalent  and  is  =  atomic  weight  ~  valency.  The 
atomic  weights  of  copper,  zinc,  nickel  and  silver  are  63,  65,  59  and 
108  respectively,  and  their  valency  2,  2,  2,  and  i  respectively, 
therefore  the  chemical  equivalents  are  31.5,  32.5,  29.5  and  108 
respectively.  Another  term  very  much  used  in  these  calculations 
is  the  "electro-chemical  equivalent,"  and  this  is  equal  to  the 
weight  of  a  substance  in  solution  decomposed  by  the  passing  of  one 
coulomb.  If  we  know  the  electro-chemical  equivalent  of  any  ele- 
ment, and  we  also  know  the  chemical  equivalent  of  the  other 
metals,  the  electro-chemical  equivalent  of  these  metals  can  readily 
be  calculated. 

It  has  been  determined  experimentally  th.at  i  coulomb,  passing 
through  water,  will  liberate  .000010352  grams  of  hydrogen,  and 
as  the  chemical  equivalent  of  copper  is  31.5,  therefore  the  electro- 
chemical equivalent  will  be  =  chem.  equiv.  x  .000010352  =  .00032- 
6088,  and  so  on,  for  the  rest  of  the  metals.  If  we  suppose  the 
four  cells  in  Fig.  i  to  be  copper,  zinc,  nickel  and  silver,  we 
have  a  deposit  117.5  grams  in  the  copper,  121  in  the  zinc,  i  10  in 
the  nickel,  and  402.5  grams  in  the  silver  voltameter,  we  can  deter- 
mine the  ampere-hours. 

Let  C  —  current,  y  =  electro-chemical  equivalent,  t  =  time  in 

second  and  M  =  mass  decomposed,  then  C  =     -,  or  taking  the 

copper  voltameter,  we  have  C  = r-^-^— ; =    '°°  amperes 

'^^  .0003261  X  1  hour 

flowing  for  one  hour  or  equivalent  thereto.     If  the  current  in  each 


FI&URE  Z 

of  these  four  cells  calculates  out  to  be  the  same,  then  we  must 
come  to  the  correct  conclusion  that  100  amperes  must  have  passed 
for  one  hour,  or  equivalent  thereto.  If  only  one  of  these  volta- 
meters had  been  in  the  circuit  and  the  resistance  remaining  the 
same,  we  would  have  had  exactly  the  same  results.  In  the  above 
example  of  a  derived  circuit  composed  of  i  and  2  ohms,  we  place 
the  copper  voltameter  in  the  2  ohms  branch,  and  we  find  as  above, 
117.5  grams  deposit,  which  represents  too  ampere  hours;  then  as 
this  only  represents  one-third  of  the  total  current  passed  through 
the  circuit,  therefore  300  ampere  hours  would  be  the  correct  read- 
ing on  this  particular  meter. 

W'ith  this  pieliminary  and  elementary  explanation  we  are  now 
in  a  position  to  more  clearly  understand  the  chemical  meter  and 
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also  to  follow  up  some  of  those  as  made  by  Edison.  It  will,  how- 
ever, be  entirely  out  of  the  question  to  treat  on  all  the  meters  as 
made  by  him,  so  we  will  simply  deal  with  those  having  more  of  a 
direct  bearing  on  the  meter  as  we  have  it  to-day. 

As  far  back  as  1881,  it  occurred  to  this  genius  that  in  order  to 
satisfy  the  public,  if  such  a  thing  were  possible,  the  meter  should 
be  arranged  that  the  customer  could  read  it  for  himself.  We  there- 
fore find,  fifteen  years  ago,  a  self-recording  chemical  meter 
exhibited  at  the  Paris  Exhibition.  Its  principle  is  shown  on  Fig. 
2.  The  resistances  are  so  arranged  lliat  only  a  small  known 
quantity  of  the  total  current  will  pass  through  the  eleclroiylic  cells. 
The  meter  as  shown  would  not  record,  so  much  like  the  recording 
meters  of  to-d.iy,  but  if  we  lilt  the  balance-beam  shown  above, 
this  kicks  the  beam  below  in  the  opposite  direction,  making  con- 
tact through  the  mercury  cup  and  sending  a  current  round  an 
electro-magnet,  which  registers  one  on  the  counter.  Current 
now  flowing  through  the  cell  on  the  right  of  the  balance  beam  was 
tilted  so  that  the  left  end  was  down,  and  after  a  certain 
quantity  of  current  has  passed  the  cathode  (the  weight  on  the 
beam)  will  get  heavier  and  in  time  throw  the  beam  the  other  way. 
When  it  is  swinging,  contact  is  broken  in  one  mercury  cup  and 
made  in  the  other,  bringing  the  electro-magnet  on  the  other  side 
into  play,  causing  another  unit  to  be  registered  on  the  counter. 
The  same  action  takes  place  in  this  cell  as  in  the  other,  and  every 
kick,  or  second  kick,  according  to  the  arrangement  of  the  mech- 
anism, is  registered  on  the  counter. 

In  the  circuits  leading  to  the  cells  reversing  commutators  are 
placed  so  that  at  the  end  of  every  month  or  so  the  direction  of  the 
current  can  be  reversed,  thereby  reversing  the  deposit.  By  this 
arrangement  the  plates  could  be  made  to  last  for  an  indefinite 
period.  In  one  description  I  have  of  this  meter  it  slates  that  the 
commutaiing  devices  were  so  arranged  that  when  melal  was  being 
deposited  on  one  plate  the  other  was  being  dissolved,  or  when  one 
plate  was  getting  heavier  the  other  was  getting  lighter  by  an 
equal  amount  at  the  same  time.  Take  this  style  of  a  meter  and 
we  will  suppose  copper  plates  in  a  sulphate  of  copper  solution  are 
used,  and  that  the  ratio  of  resistances  are  i  rgg,  and  we  will  take 
it  for  granted  that  the  beam  tells  at  ever)-  .05  grams,  and  that  94 
is  registered  on  the  counter.  The  total  deposit  is  4700  milligrams, 
and  from  this  quantity  the  total  current  has  to  be  determined.  In 
calculating  same  out,  we  find  that  C  in  the  high  resistance  amounts 
to  4  amperes  for  i  hour  or  4  amp.  hours.  But  this  represents 
only  what  passed  through  the  circuit  in  which  the  voltameter  was 
placed  .•.  4  X  100  =  400  amperes  for  1  hour  would  represent  the 
total  current  passed  through  the  whole  circuit  when  the  resis- 
tances are  arranged  as  1 199.  We  might  adopt  a  constant  of  4.277 
to  bring  the  reading  ampere  hours. 

In  this  same  figure  then  is  one  very  important  detail  in  connec- 
tion with  same  that  may  be  overlooked,  yet  it  shows,  to  my  mind 
at  least,  Edison  had  little  faith  in  this,  and  I  might  confidently 
state,  in  any  other  self-recording  apparatus.  I  refer  to  the  elec- 
trotylic  cell  in  series  with  the  recording  device.  I  have  not  the 
least  doubt  that  this  recording  meter  was  as  nearly  perfect,  and 
probablv  more  so,  than  the  majority  of  recording  meters  in  use  to- 
day, yet  we  see  that  fifteen  years  ago  he  came  to  the  correct  con- 
clusion that  recording  devices  were  unreliable. 

It  is  certainly  remarkable  when  we  think  over  this;  we  are  in 
precisely  the  same  predicament  as  we  were  ;it  that  time;   we  have 
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to  do  exactly  the  same  thing  to-day,  viz  :  put  in  an  Kdison  chemi- 
cal meter  in  series  with  all  these'  recording  coulomb  and  wait- 
meters  of  the  motor  type  if  we  wish  to  gel  at  the  correct  consum|>- 
tion.  History  does  not  say  whether  this  type  of  meter  was  ever 
pushed  or  noi  but  that  is  i'mnialeriai  as  the  main  point  I  wished  lo 
draw  your  attention  to  was  the  cell  in  series  with  the  recording 
mechanism.     Several    other    recording  devices,    including  motor 


meters,  are  to  be  seen  among  his  patents  ;  in  one  the  current 
operated  a  pointer  which  made  :i  diagram  on  a  sheet  of  paper 
placed  on  a  revolving  cylinder,  the  area  of  which,  when  measured 
by  ;i  planimeter  gave  I  he  coiisumplion.  In  a  meter  of  this  kind 
the  maximum  and  mininunn  loads,  .1  very  good  point  indeed,  could 
easily  be  traced,  a  thing  which  cannot  be  done  wilhany  meter  we 
have  to  day. 

In  the  early  Edison  meters  copjjer  plates  were  used  which  did 
not  give  very  satisfactory  results,  and  it  led  the  inventor  10  try 
various  metals,  .among  which  was  amalgamated  zinc  immersed  in 
a  zinc  sulphiite  solutiim.  This  gave  excellent  results  and  is  used 
in  the  meter  of  10-day  with  perfect  results. 

Everyone  is  aware  that  the  resistance  of  copper  wire  increases 
as  the  temperature  increasesand  if  we  wish  lo  keep  the  resistance 
of  a  certain  circuit  constant  irrespective  of  temperature  changes 
something  must  be  inserted  in  this  circuit  which  has  an  equal  and 
opposite  effect  to  that  of  the  copper,  thai  is  to  say,  if  we  have  a 
circuit  of  50  ohms  R  at  60"  Kah.,  composed  of  a  spool  of  wire  46 
ohms,  and  something  else  of  4  ohms,  and  if  the  tem|>erature  rises 
so  that  the  spool  now  has  47  ohms,  then  the  R  of  this  something 
else  must  be  3  ohms  if  we  wish  to  have  the  total  R  constant  al  50 
ohms.  In  the  Edison  meter  the  resistance  of  the  electrolytic  cells 
decreases  as  the  temperature  increases,  and  lo  make  up  for  the 
decrease  in  resistance  a  conqiensating  spool  of  copper  wire  is  put 
in  series  with  same,  which  has  an  increasing  resistance  equal  in 
amount  and  opposite  to  that  of  the  cell.  In  Fig.  3  it  shows  llie 
resistance  of  the  "  bottle"  or  electrolytic  cell  and  also  that  of  the 
compensating  spool.  We  see  that  the  cell  decreases  and  that  the 
spool  increases  for  increased  temperature  and  that  the  two  com- 
bined give  us  practically  a  straight  line.  The  resistances  are 
calculated  from  30'  to  110"  Fall,  or  a  range  of8o"  which  is  con- 
siderably   more    than    is   ever   met    with    in    practice.      In    the 


Edison  meter  the  branch  of  low  resistance  is  made  of  Cienn.in 
silver  and  is  called  "  shunt "".  The  resistance  of  German  siKer 
varies  .02  of  1%  for  every  1  F'ah.  In  the  smallest  size  of  meters 
the  shunt  has  a  resistance  of  .04  ohms  at  say  60  .and  we  have  no 
compensating  devices,  therefore  for  a  rise  in  temperature  we  must 
have  an  increase  in  resistance,  and  if  we  have  an  increase  in  re- 
sistance an  error  must  be  the  result.  The  greatest  percentage  of 
the  error  will  he  in  the  smallest  meter,  therefore  we  will  just  cal- 
culate wh;it  the  error  amounts  10.  .At  60"  the  shunt  is  .04  ohms, 
at  los  it  is  .04040  ohms  and  al  30"  it  is  .039733  or  a  difference 
between  30  and  105  of  .000667  ohms  making  the  ma.ximum  error 
that  can  come  into  effect  less  than  2%  or  lo  be  exact  1-.1',..  or  less 
than  \\  above  and  less  than  1%  below. 

T;iking  the  conductivities  we  find  that  if  too  amjieres  are  flow- 
ing in  the  circuits  .0S161225  amperes  go  through  the  bottle  at  60". 
.\t  los  there  are  .082248  amperes  and  al  30'  .oSioii  which  shows 
that  between  60'  and  105  we  have  less  than  1  and  between 
60  and  ^o   we  have  .6^  as  being  the  amount  of  the  error. 

Where  meters  are  generally  located  ihe  lem|H'ralure  in  the 
suimner  rarely  exceeds  70",  and  'n  the  winter  never  below  40'. 
Therefore  in  actual  practice  from  25  lo  30  degrees  would  represent 
the  greatest  variation  of  temperature,  which  gives  us  .0400888 
ohms  as  the  R  of  the  shunt  al  70"=  '2°^  error  and  .039823  ohms  at 
40"  =  .5%  error,  or  in  other  words  the  meter  in  the  sunnner  lime 
would  be  one-fifth  of  1%  fast,  and  in  the  winter  about  twivfifths  of 
1°'  slow,  m.aking  an  average  of  about  one-lenlh  of  1"  slow  for  the 
whole  year.  In  Ihe  larger  sizes  this  loss  ilecre.ises  lo  .-ilmosi 
nothing.  Therefore  for  the  v;iriatioii  in  teni|H'rature  due  lo  the 
heating  of  the  current  or  atmospheric  variation  we  see  that  the 
percentage  of  error  is  practically  nothing,  so  small  thai  it  m;iy  be 
entirely  neglected. 

So  far  we  have  assumed  the  lowest  temporatuiv  as  piT  Fig.  3 
lo  be  20"  Fah.,  but  Ihere  may  be  pl.ices  where  Ihe  tem|H-raturc 
goes  considerably  below  this.     These  places  are  verj-  exceptional 
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liowever.  Tlie  zinc  siilphale  freezes  at  27"  Fall,  and  some  moans 
must  be  taken  10  prevent  its  freezing.  In  V'lg.  4  is  represenleil 
the  arrangement  as  put  in  the  present  meter  to  prevent  the  solu- 
tion from  freezing.  It  consists  of  a  strip  of  brass  and  steel  rivet- 
led  together  and  fixed  at  one  end,  the  other  being  free  to  move. 
It  is  called  the  thermosLul.  When  the  temperature  gets  very  low 
the  brass  contracts  more  than  the  steel  and  causes  the  slri|)  lo 
curve  making  contact  with  the  terminals  leading  to  the  lamp, 
which' on  completing  the  circuit  lights  it.  When  the  leinper.ilure 
rises  again  the  compound  strip  straightens  and  Ihe  circuil  is 
broken. 

.\  patent  was  filed  in  1881  covering  this  temperature  regulator 
which  ai  that  time  consisted  of  a  resistance  coil  acting  as  the 
source  of  heal.  Some  few  months  later  we  find  still  another 
method  of  preventing  the  solution  from  freezing.  This  is  shown 
in  Fig.    5.      It    consists  as    in  tlie    former  of   llu-    compound    strip 
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which  makes  and  breaks  the  contact.  When  contact  is  made 
current  is  sent  round  the  electromagnet,  attracting  the  armature 
to  which  is  attached  an  arm  operating  a  value  which  when  open 
allows  water  to  run  into  the  cell  underneath  containing  quicklime, 
the  mixture  causing  heal.  I  might  state  that  here  in  Toronto  the 
temperature  is  so  uniform  (!)  we  have  no  thermostat  in  any  of 
our  meters  although  thev  are  all  adapted  for  them. 

In  the  next  figure  is  shown  diagranimatically  tlie  Etiison   2  wire 
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meter  which,  as  has  already  been  stated,  consists  of  a  German 
silver  shunt  in  multiple  with  a  compensating  spool  in  series  with  it 
the  electrolytic  cell.  The  connections,  you'll  ob.serve,  are  sim- 
plicity simplified.  In  Fig.  7  is  shown  a  4  bottle  3  wire  meter,  .and 
is  simply  two  2  wire  meters  in  the  one  box.  The  object  of  having 
the  two  cells  in  multiple  is  that  one  bollle  acts  as  a  check  on 
the  other.  In  a  meter  of  this  kind  we  have  practically  four  2  wire 
meters,  the  two  shunts  being  common  to  the  4  meters.  If  we 
wished  to  have  the  same  check  with  2  wire  ineters  on  a  3  wire 
sytem  of  any  olhes    make,  there  would  have  lo  be  4  of  these. 


In  practice  we  find  that  the  transfer  of  zinc  in  each  pair  of 
bol  ties  on  the  same  side  of  a  3  wire  system  in  very  many  cases 
agree  exactly  to  a  milligram,  and  Ihe  maximum  variation 
never   exceeds    a    few    milligrams.       This    sliows    wilhout    doubt 
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the  gre.at  accuracy  of  llie  meter  and  when  we  have  a  read- 
ing on  a  meter  of  this  kind  and  the  bill  sent  out  accordingly 
and  the  customer  swears  by  everything  holy  that  he  "  never 
turned  the  lights  on,"  you  are  perfectly  safe  in  assuining  that  if 
he  did  not  turn  them  on  then  some  one  else  did  it  for  him.  The 
customer  says  one  thing  and  we  have  two  meters  silently  testify- 
ing the  other  way.  Which  of  the  two  are  you  to  believe  ?  The 
meter  by  all  means. 

The  following  table  gives  the  sizes  and  other  particulars   of  the 
meters  as  made  to-day. 


THREE   WIRE. 


Size. 

Capacity. 

R.  of  Shunt 
in  ohms. 

R.  of  spool 
at  60. 

R.  of  bottle. 

Capacity  in 
.5  amp.  lami'S. 

1 

2 

4 
8 

10 
20 
40 
80 

.04 
.02 
.01 
.005 

46.46 
46.46 
46.46 
46.46 

2-5 
2-5 
2-5 
2-5 

40 
80 
100 
320 

TWO   WIRE. 


I 

10 

.04 

46.4b 

2-5 

20 

2 

20 

.02 

46.46 

2-5 

40 

4 

40 

.01 

46.46 

2-5 

80 

8 

80 

.COS 

46.46 

2-5 

too 

16 

160 

.0025 

46.46 

2-5 

3-'o 

You'll  observe  that  the  R  of  the  shunt  varies  while  that  of  the 
spool  and  bottle  remain  constant  for  the  different  sizes. 

It  has  been  found,  experimentally,  that  one  ampere  passing  for 
one  hour  will  remove  from  one  zinc  plate  and  deposit  on  another 
when  immersed  in  a  zinc  sulphate  solution  1.225  grams  or  in  other 
words,  the  electro  chemical  equivalent  Is  .00034  grams.  One 
ampere  need  not  flow  to  deposit  this  quantity.  10  amperes  for  6 
minutes  or  .25  amperes  for  4  hours  would  give  exactly  the  same 
result.  From  this  electro-chemical  equivalent  we  can  determine 
what  the  deposit  will  be  for  a  certain  quantity  of  current  and  also 
from  a  given  deposit  the  quantity  of  current  passed.  For 
instance,  we  have  a  current  of  100  amperes  passing  for  3  hours, 
what  would  the  deposit  be  if  zinc  plates  were  used  ?  W^e  find  it  is 
367.200  grams  =  .81t)S.  Here  we  have  taken  all  the  current 
flowing  in  the  circuit  as  going  through  the  electrolytic  cell,  which 
if  it  did  in  practice  would  give  us  an  enormous  consumption  of 
zinc.     Cyt  =  M  =  9i3.i04  grams  or  2tbs  per  h.p.  per  hour  at   i  volt, 


which  gives  us  the  formula Its  per  h.p.  per  hour 


being  the 


consumption  of  zinc  when  E  =  E.M.F. 

In  the  above  table  we  see  the  resistances  are  so  proportioned 
that  for  every  ampere  passing  for  one  hour  in  the  smallest  size  .001 
grams  will  be  deposited  on  the  plate,  that  is  the  resistances  are 
as  .04  :  48.96  or  i  :  1224  which  gives  us  exactly  i  milligram 
deposit  for  every  ampere  hour. 

Let  us  now  see  how  the  amount  of  consumption  of  zinc  for  a 
given  term  or  the  quantity  of  current  from  a  given  deposit  are 
computed.  We  will  lake  the  deposit  as  .1  gram  or  100  milli- 
grams. In  the  smallest  size  of  meter  when  the  resistances  are 
t  :  1 224  we  saw  that  i  inilligram  represents  i  amp.  hour,  and  also 
if  the  resistance  were  as  i  to  2448  one  milligram  would  represent 
2  ampere  hours,  and  so  on  up  to  the  largest  size  of  meter  when 
I  to  19584  is  the  ratio  of  the  resistance.  One  milligram  =  16 
amp.  hrs.  Therefore  for  the  latter  size  of  ineter  100  milligrams 
would  represent  1600  ampere  hours.  Taking  it  another  way  we 
have  a  current  of  160  amperes  flowing  through  the  circuit.  What 
will  be  the  deposit  per  hour?     The  resistances  are  as  i  :  19584,.". 

of  160  amperes  will  flow  through  the  bottle  which  gives  us 

.00817  amperes  for  i  hour  ^  .00817  x  .00034  x  ■  hom"  =  '°  milli- 
grams. But  we  say  thai  160  amperes  were  flowing,  therefore  to 
arrive  at  the  total  ampere  load  this  reading  will  have  to  be  iiiulti- 
plied  by  16. 

In  the  table  the  meters  are  numbered  1,  2,  4,  8  and  16,  and  the 
one  we  have  calculated  is   No.   16,   and  we  have  just  determined 
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that  the  deposit  has  to  be  muhiphed  bv  16  to  brin^  it  to  tlie  same 
basis  as  a  No.  1  meter,  i.e.,  i  millijjram  i  amp.  Iiour,  or  in  other 
words  the  meter  number  is  the  constant  of  that  meter. 

On  referring  to  Fitf.  7  we  see  two  bottles  in  multiple.  The 
average  deposit  is  what  is  taken  in  these  meters  which  =  total 
deposit -^  number  of  bottles  in  multiple. 

The  loss  in  an  Edison  meter  is  very  small,  in  fact  so  small  that 
it  may  be  neglected. 

The  joint  resistance  of  the  shunt  and  spool  of  a  N'o.  1  meter  is 
•039957  ohms,  say  .04, 
therefore  at  full  load  tlie 
loss  would  be  4  watts 
and  only  when  meter  is 
in  actual  operation,  that 
is  when  current  is  being 
used.  If  this  meter  were 
placed  on  a  120  volt 
circuit  it  would  mean  '; 
of  1%,  and  if  placed  on  a 
240  volt  circuit  ^6  of  1  ;- , 
and  1/12  of  1%  on  a  500 
volt  at  full  load. 

As  a  matter  of  fact  the 
meters  are  never  put  in 
so  as  to  run  up  to  their 
full  capacitj'  continuous- 
ly, so  that  we  can  safely 
reckon  at  the  outside 
the  load  as  being  %  to 
'/i  their  rated  capacity, 
wliich  makes  the  loss  on 
a  120  volt  circuit  at  ^'4 
load  .08  of  1%,  and  at 
half  load  .16  of  1%. 

The  percentage  of  loss 
in  all  sizes  is  the  same 
if  calculated  at  the  same 
percentage  of  load. 

It  might  not  be  out  of 
place  to  show  the  ordin- 
ary meter  form  as  used 
in  Toronto,  which  is  suit- 
able for  chemical  and 
watt  meters,  and  the 
method  of  making  up  the 
bill  from  the  meter  read- 
ing is  very  simple.  In 
Fig.  8  we  see  that  A. 
B.  Smith's  reading  from 

Apiil  30  to  M.ay  30  is  473x4  milligrams,  or  iSgi  ampere  hours, 
and  if  the  bill  is  rendered  in  lamp  hours,  and  if  each  lamp  takes 
.5  amperes  then  the  deposit  x  2  gives  the  bill  in  cents  if  the  rate  is 
ic.  per  lamp  hour,  or  S37.84. 

Some  have    imagined    that    nothing    but    expert    chemists    can 


maintenance,  including  .all  chemicals   and    the 
does  not  exceed  70c.    per  meter  per  3'ear. 


reading    of  same 


THE  W.^TERIIOISE  METER. 


This  is  a  recording  electrolytic  meter  which  was  brought  out 
some  two  or  three  years  ago  in  England  and  deserves  mention  in 
this  class.  I  have  not  had  practical  experience  with  it,  but  I  am 
of  the  opinion  thai  it  should  give  satisfactory  results.  Its  con- 
struction is  shown  in  Fig.  9,  .ind  in  Fig.  10  is  shown  the  connec- 
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tions  of  same.  We  have  here  the  shunt  as  in  the  Edison,  also  the 
compensating  spool.  The  mechanical  part  consists  of  a  method 
of  recording  the  volumes  of  gas  produced  by  a  small  portion  of 
the  current  used  by  the  customer.  Gas  is  accumulated  in  the 
collector-and  the  registering  mechanism  indicates  the  number  of 
times  this  has  been  tilled.  The  operation  is  verj'  simple  and  is  as 
follows  :  When  a  certain  quantity  of  gas  is  accumulated  it  forces 
the  fluid  down  the  L'  shaped  tube  until  it  comes  to  the  bend,  and 
just  as  soon  as  it  comes  to  this  bend  it  immediately  starts  up  the 
other  leg  and  escapes.  It  is  then  filled  up  with  the  liquid  and 
descends  by  gravity  for  another  charge  of  gas.  Pure  water  is 
used  for  refilling  the  cells  every  3  or  4  months.  This  meter  is 
very  easily  calibrated  and  is  a  coulomb  meter,  registering  in 
ampere  hours. 

The  two  electroljtic  meters  mentioned  are  only  used  for  con- 
tinuous current,  but  there  is  one  called 

The  LowRiE  H.\ll  Meter 
in  which  the  same  principle  is  used  to  measure  alternating 
currents.  In  the  secondary  circuit  a  storage  cell  is  placed  in 
series  with  the  electrolytic  cell  and  it  is  taken  for  granted  that  the 
alternating  current  does  not  deposit  metal,  therefore  tlie  transfer 
from  one  plate  to  the   other  depends  on   the  conductivity   of  the 
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handle  the  Edison  meter  and  that  its  cost  of  operation  and  main- 
tenance is  high.  This  is  entirely  wrong.  The  meter  department 
of  any  central  station  requires  at  least  intelligence  and  if  run  with- 
out this  will  very  soon  become  unprofitable  and  unreliable.  In  a 
station  where  there  are  about    1500  to    1800   meters  the  cost   of 


circuit,  i.e.,  the  number  of  lamps  turned  on.  The  IoI.tI  current 
going  through  the  circuit  passes  through  the  storage  cell,  and  il 
no  lamps  are  turned  on  no  current  from  the  accumul.itor  will  flow 
through  the  voltameter,  and  if  the  lamps  are  turned  on  current 
will  flow  from  the  cell  to  the  voltameter  causing  de|x>sit,  therefore 
the  deposit  will  be  a  measure  of  the  conductance  from  which  the 
lamp  hours  can  be  arrived  at. 

We  will  now  take  up  motor  meters,  and  in  this  we  have  an  end- 
less variety.  It  would  simply  be  out  of  the  question  to  touch  on 
them  all,  so  we  will  just  take  up  the  most  im|x)rtani  and  treat  on 
them  briefly.  In  this  kind  of  a  meter  there  are  a  few  advantages 
over  those  we  have  alread)-  described,  but  the  disadvantages 
more  than  offset  the  advantages.  Il  has  been  claimed  by  some 
that  they  (some  o(  them  at  least)  require  no  attention.  This  is, 
.Ts  far  as   my  experience  goes,  incorrect,  for   I   find   that   motor 
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meters  require  more  atlention  llian  any  other  form,  either  chem- 
ical or  clocli.  Nearly  all  of  them  consume  energfy  when  not 
recordint^,  that  is  when  no  power  is  bein^  used  by  the  consumer; 
none  of  them  will  record  on  very  light  loads — if  they  do  when 
just  installed,  they  are  not  so  sensitive  afterwards. 

There  are,  however,  some  very  good  recording  motor  meters, 
if  we  overlook  these  disadvantages,  among  which  might  be  men- 
tioned the  Ferranii  and  Perry  in  England,  the  Shallenberger,  the 
Duncan  and  the  Thomson  recording  meters. 

The  Kerranti  meter  is  shown  in  Kig  1 1,  and  is  an  ampere  hour 
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FERRAtNTi     Meter 


F>q.  II 
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recorder.  If  a  current  is  passed  throug"h  a  fluid  in  a  mag'net  field, 
tlii.s  fluid  tends  to  move  in  a  direction  perpendicular  lo  the  direc- 
tion of  the  current  and  also  to  that  of  the  field.  It  is  on  this 
principle  that  this  meter  depends.  Current  enters  at  the  centre  of 
the  mercury  trough  and  leaves  at  the  rim  and  in  so  doing-  gives 
motion  to  the  mercury,  the  motion  is  communicated  to  a  small 
aluminum  fan  which  is  connected  to  the  recording  mechanism.  It 
is  adapted  for  continuous  and  alternating  currents. 

In  a  paper  read  by  a  Mr.  Dicks  before  the  institution  of  Elec- 
trical Engineers,  a  short   description  of  the  above  and  following 
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meter  is  given  which,  should 
will  prove  interesting,  I  have 
If  current  is  sent  from  one 
to  the  other  the  cylinder  will 
Perry  meter  shown  in  Kig 
mercury  dish  shown  at  the 
cup  which  plows  up  the  side-i 
top.  Friction  is  reduced  to 
is  very  slow  and  the  meter 
some  of  the  larger  meters,  s; 
.  I  ampere. 


The  Shallenberger  meter  is  shown  in  Kig.  13,  and  is  intended 
for  alternating  currents.  It  has  been  very  successful  and  a  large 
mmibcr  of  them  are  in  use.  It  consists  of  two  coils,  one  carrying 
the  main  current  and  the  other  is  a  closed  coil.  A  rotary 
magnet  field  is  produced  by  an  induced  current  in  this  closed  coil 
which  drags  the  iron  disc  around.  No  brushes  or  commutator 
are  required  ;  the  disc  has  no  electrical  connection  whatever. 
The  retarding  motion  is  effected  by  an  aluminum  fan  fixed  on  the 
same  spindle  as  the  disc.  It  is  an  ampere  hour  recording  meter 
and  consequently  the  speed  is  directly  proportional  to  the  cui'rent. 
The  calibration  depends  on  the  angle  of  the  closed  coil  to  that  of 
the  main  coil. 

The  Duncan  meter,  of  the  Fort  Wayne  Co.,  has  also  made  a 
good  record,  .md  like  the  above  has  neither  commutator  nor 
brushes.  The  .armature  is  an  aluminum  cylinder  and  the  closed 
secorular\-    is    made    oi'   several    copper    punchings.      Tliis    meter 
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any  of  you  wish  to  follow  them  up, 
no  doubt. 

end  of  a  cylinder  (in  a  magnet  field) 
rotate,  and  this  is  the  principle  of  the 
.  !2.  Current  is  admitted  to  the 
bottom  edge  of  the  inverted  copper 
;  and  leaves  by  the  nickel  rod  at  the 
;i  minimum.  The  speed  of  rotation 
will  register  very  small  currents  in 
ay  60   amperes  ;   it  will  start  up   with 


Perry       M  eter 


Fig  12. 

depends  on  the  repulsion  of  a  closed  secondary  from  its  primai-y. 
The  primary  coils  are  in  a  series  with  the  lamp  circuit.  The  re- 
tarding effect  is  obtained  in  the  same  manner  as  the  Shallenberger. 

Probably  the  most  important  of  all  these  motor  meters  is  the 
Thomson  recording  wati  meter. 

One  of  the  advantages  claimed  for  this  meter  is  that  it  is  adapted 
for  continuous  and  ilternating  currents.  This  may  be  an  ad- 
vantage and  it  may  not.  In  so  far  as  we  have  meters  for  alter- 
nating currents  of  a  simpler  design,  it  looks  to  me  as  if  it  would  be 
better  and  cheaper  to  have  the  separate  meters.  This  is  more  a 
matter  of  opinion,  however.  In  Fig.  14  is  shown  diagranimatically 
the  Thomson  watt  meter.  In  the  armature  circuit  is  placed  a  high 
resistance  coil,  generally  placed  in  the  bottom  or  back  of  the  meter 
and  part  in  the  field,  the  object  of  this  latter  part  being  to  produce 
a  field  of  sufficient  strength  to  overcome  the  friction  of  the  moving 
parts,  brushes,  &c.,  and  it  is  perfectly  clear  that  this  current 
must  flow'  whether  current  is  being  used  by  the  consumer  or  not. 
The  copper  disc  rotating  in  a  permanent  field  acts  as  a  drag,  just 
the  same  as  the  little  fan  in  the  former  meters,  by  generating  an 
E  M  F.  This  E  M  F  is  proportional  to  the  speed,  therefore  the 
retardation  is  proportional  to  the  speed  and  the  speed  is  propor- 
tional to  C  X  E  ;  therefore,  the  speed  resulting  from  this  is  propor- 
tional to  C  X  E,  i.e.,  the  power  at  that  particular  time. 

Regarding  the  practical  working  of  this  meter,  let  us  now  devote 
a  little  time  to  same.  The  conditions  in  which  they  are  installed 
are  precisely  the  same  as  the  Edison,  that  is,  they  are  placed  in 
the  basement  and  as  near  as  possible  to  the  service.  Take  the 
average  installation  and  we  find  very  few  switches  between  the 
service  and  the  meter.  The  current,  as  already  stated,  flows 
through  the  armature  circuit  24  hours  per  day,  and  in  a  test  made 
recently  to  determine  this  amoimt,  it  was  foimd  that  .05  amperes 
flowed  through.  This  looks  a  small  quantit)',  but  if  we  have  1200 
to  1500  of  these  meters,  it  means  60  to  75  amjieres  to  keep  up  this 
alone,  and  from  which  there  is  no  return. 
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If  the  vollajje  is  120,  and  laking^  the  cost  of  manufacture  at  2c. 
per  k.w.  per  hour,  it  means  $1300  to  $1700  annually,  which  is 
equal  to  6%  on  $22,000  to  $28,000.  This  represents  one  source  of 
loss,  but  there  are  many  more.  Every  one  of  these  tneters,  and 
in  fact,  nearly  all  recordintf  meters  will  when  new  start  with  com- 
p.iralively  little  current,  but  after  they  have  been  in  use  for  a  time 
;i  different  result  is  noticed.      For  instance,  we  have  .'in  iiislallalion 
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of  500  lights  on  a  3-wire  system — or  any  system  for  that  matter — 
and  we  decide  to  put  in  a  120  ampere  meter.  This  meter  has,  ac- 
cording to  our  Canadian  law  (God  bless  it),  been  duly  tested, 
sealed,  etc.,  and  the  company  is  permitted  to  install  same.  When 
first  put  in  it  is  adjusted  as  nearly  perfect  as  can  be,  and  it  is  tried 
on  a  very  light  load.  It  does  not  start  up  with  one  light,  nor  two, 
nor  even  three  ;  it  takes  between  five  and  six  lights  to  make  it 
just  move.  It  takes  very  good  eyesight  to  see  it  make  an  attempt 
to  rotate.  .^1  half  load  it  appears  to  be  all  right,  and  the  same  at 
full  load.  In  a  couple  or  three  months,  when  taking  the  re.iding 
for  the  second  or  third  time,  we  try  it  to  ascertain  if  it  is  still  doing 
its  work.  At  full  and  half  loads  everything  indicates  that  the 
meter  is  doing  its  duty,  but  at  the  very  light  loads  we  find  that  in- 
stead of  registering  with  5  to  6  lights  as  it  did  at  first,  it  takes  al- 
most 12  lamps  to  make  it  move.  This  is  not  .an  exaggeration. 
Although  we  have  taken  a  large  meter,  yet  I  know  the  percentage 
is  just  the  same  for  all  the  sizes  of  meters.  What  does  this  mean? 
What  does  it  amount  to  at  the  end  of  the  year  ?  Let  us  take  this 
actual  example.  Installation  of  500  lamps  running  2  hours  per 
night  for  5  nights  per  week,  and  before  and  after  these  hours  we 
have  from  10  to  20  lights  burning  three-quarters  of  an  hour  each, 
making  a  total  of  three  and  a  half  hours  for  the  night. 

As  slated  above  it  takes  12  lamps  to  make  it  record  at  all,  therefore 
we  may  assiune  with  perfect  safety  that  the  current  for  at  least  8  to  10 
lamps,  say  8,  has  no  registering  effect  on  the  meter.  Now  these  lamps 
are  burning  2,%  hours  per  night,  5  nights  per  week  =  140  hours  weekly 
or  7,280  hours  yearly.  The  total  meter  reading  in  this  particular  m- 
stallation  should  he  267,800  hours,  but  as  a  matter  of  fact  we  only  get 
26o,5(X)  or  95-7%  of  what  it  should  be,  or  a  dead  loss  of  4^2  per  cent., 
which  represents  in  actual  cash,  if  current  is  sold  at  .6  of  a  cent,  per 
lamp  hour  as  we  have  it  in  Toronto  of  $43  on  this  particular  melei 
alone.  This  may  appear  to  you  as  being  an  aggravated  case  but  I  must 
say  it  is  not  ;  it  is  simply  one  out  of  quite  a  number  and  we  are  forced 
to  come  to  the  conclusion  that  from  this  cause  alone  the  revenue  of  a 
company  is  5%  less  than  it  should  be. 

There  is  yet  another  source  of  loss  which  is  not  applicable  to  the  small 
stations.  I  refer  to  electric  elevator  work,  or  any  work  where  there  is 
a  quickly  varying  load.  Elevator  work  is  without  doubt  the  most  un- 
satisfactory kind  we  have  to  contend  with,  and  it  is  acknowledged  by 
every  one  that  these  meters,  in  fact  all  meters,  do  not  legister  the  energy 
consumed.  Those  of  you  who  have  observed  the  action  of  a  wattmeter 
or  any  recording  meter  on  these  loads  must  have  been  reninded  of  a 
lazy  man,  slow  to  start  and  quick  to  stop.  In  hydraulic  elevators  the 
amount  of  water  is  the  same  tor  all  loads  and  if  water  is  sold  by  meter 
or  by  the  "  feet  run  "  of  the  elevator,  it  costs  exactly  the  same  to  take 
up  the  empty  car  as  it  does  to  take  up  4000  lbs.  I'eople  have  been  con- 
tent heretofore  to  pay  for  water  in  this  manner  and  I  cannot  see  why 
they  should  not  be  ch.irged  in  much  the  same  manner  for  the  electric 
power.  I  think  I  am  pretty  safe  in  slating  that  the  motor  meter  has  nearly 
outlived  its  usefulness  as  far  as  elevator  work  is  concerned. 

We  see  therefore  there  are  3  gre.il  sources  of  loss. 

Kirst.   Power  consumed  in  the  armature  circuit. 

Second.   Power  not  recorded  at  light  loads. 

Third.    Power  not  recorded  at  quickly  varying  loads. 

Now  putting  all  these  together  we  certainly  have  a  very  poor  combi- 
nation for  any  concern  to  be  supplying  current  by  meter  measurement. 

How  do  we  find  the  Edison  chemical  or  any  other  chemical  meter 
under  each  and  all  of  these  conditions.  In  this  meter  there  arc  no 
moving  parts,  no  friction  to  overcome,  no  armateur  circuit,  therefore  we 
have  practically  no  loss.  The  examples  I  have  just  given  by  the  motor 
meter  were  proved  to  be  incorrect  by  the  chemical  meter  and  as  pointed 
out  at  the  beginning  of  this  paper  that  Edison  did,  15  yeais  ago,  exactly 


what  is  being  done  to-day,  viz.,  he  put  a  chemical  meter  in  series  with  the 
recording  devices  just  to  see  how  much  the  other  was  out.  By  actual 
measurement  there  is  from  20  to  25%  difference  between  the  readings  in 
elevator  work.  I  have  seen  that  new  meter  as  got  up  by  the  Diamond 
Electric  Co.,  of  Peoria,  III.,  which  records  the  energy.  In  a  record  of 
a  test  sent  out  by  them  as  made  by  Professor  Jackson  at  the  University 
of  Wisconsin,  it  is  practically  correct  at  all  loads  and  any  frequency. 
As  we  have  already  stated  these  tests  are  very  good  in  their  way,  but 
there  is  nothing  like  the  test  of  actual  practice  and  in  this  alone  time 
decides. 

In  the  next  cl.iss  of  meters  the  Aron  figures  as  being  the  most  impor- 
tant of  all  clock  meters.  We  have  several  clock  meters  in  this  country 
liut  not  one  of  them  can  in  any  manner  compare  with  this  one.  It  is 
adapted  for  alternating  and  continuous  currents  and  is  made  as  an 
amperehour  or  wattmeter.  It  is  one  of  the  most  reliable  meters  in 
existence.  It  consists  of  two  clocks,  the  pendulums  of  which  are  shown 
in    Eig.    15 — one  keeping  standard  time  and  the  other  is   retarded  or 
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Fig    i5* 

accelerated  as  the  case  may  be  by  the  action  of  a  coil  or  coil  carrying 
the  main  current  in  which  the  "  ball  "  of  the  pendulum  consisting  of  a 
permanent  magnet  oscillates.  The  principle  of  the  gearing  from  which 
the  motion  of  the  pendulum  is  communicated  to  the  dial  is  shown  in 
Eig.  16.     When  both  clocks  are  going  at  the  same   speed  the  middle 
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bevel  wheel  is  turned  around  on  its  own  axis,  but  if  one  is  going  faster 
than  the  other  the  middle  wheel  is  turned  around  on  its  axis  and  also 
around  on  the  axis  of  the  spur  gears.  This  motion  is  communicaled  to 
the  wheels  operating  the  pointers  on  the  dials,  and  it  is  only  where 
there  is  a  difference  in  the  speed  of  the  clocks  thai  the  meter  records. 
This  meter  possesses  the  great  .advantage  of  recording,  no  mailer  how 
how  small  the  amount  of  current  is. 

In  the  next    figure  we  show  the  principle   of  one  of  the  clock  meters 
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that  is  used  in  this  country  to  considerable  extent.  It  is  neither  an 
amperehour  or  wattmeter,  simply  a  time  recorder,  that  is,  it  recorils  the 
numlier  of  hours  the  current  has  been  flowing  in  a  circuit.  It  is  called 
the  "  Pattee  Lamp  Hour  Recorder."  It  consists  of  an  ordinary  clock  in 
which  is  placed  an  elcclrom.agnet,  which  is  so  arranged  that  when  cur- 
rent is  turned  on  a  spring  is  released  which  disengages  the  escapement 
wheel.  It  is  extremely  simple  and  not  liable  to  gel  out  of  order.  It  is 
very  .ipplicable  to  places  where  there  is  a  steady  power  suqh  as  arc 
lamps  or  iiiol<jrs  with  steady  load.  In  a  store  where  10  arcs  are  re- 
quired al  the  one  lime  and  the  meter  records   say  200  hours   then  200  x 


the  specifications  contained  in  schedule  on  to  this  Act  deposits  silver  at 
the  rale  of  .001 1  iS  grams  per  second." 

What  does  this  mean  ?  It  means  that  ihey  have  practically  adopted 
the  chemical  meter  for  determining  ih';  unit  of  current.  In  the  Act  it 
says  the  electro  chemical  equivalent  is  .001118  for  a  silver  voltameter 
just  the  same  as  .00034  represents  the  grams  deposited  per  coulomb  in 
a  zinc  or  .000305  for  a  copper  voltameter. 

It  is  immaterial  whether  Ihey  specify  silver,  copper  or  zinc,  the  prin- 
ciple is  exactly  the  same,  and  it  does  look  absurd  on  the  face  of  it  when 
the  unit  of  current  .  tC.G.S.  units  is  according  to  law  laid  down  as 
above,  yet  in  the  same  Act  a  meter  on  precisely  the  same  principle  is 
limited  to  the  extent  of  the  number  of  meters  in  use  at  the  lime  the  law 
came  into  force. 

It  may  be  argued  that  it  is  not  the  principle  of  the  meter  that  is  the 
objectional  point  but  that  it  is  not  self  recording,  the  law,  of  course, 
calling  for  "dials."  If  any  consumer  wishes  10  keep  a  faithful  record  of 
the  number  of  hours  he  burns  his  lamps  he  is  at  perfect  liberty  to  do  so 
and  if  he  does  so  conscientiously  and  the  lamps  of  the  efficiency  they 
are  said  to  be,  or  suppose  then  the  bill  rendered  from  the  meter  reading 
will  coincide  exactly  to  a  cent. 

Again, it  has  been  claimed  by  some  holding  important  posilionslhal  tobe 
renewing  the  zincs  is  practically  renewing  the  meter,  that  is  supplying  a 
new  meter.  Did  you  ever  hear  of  such  gross  rot?  What  is  the  law  on 
this  point,  it  is  "that  the  present  number  must  not  be  increased  and  all 
new  meters  must  be  of  the  direct  reading  type,"  or  words  to  that  eflTect. 

The  Government  has  to  raise  a  revenue,  that  is  settled  ;  the  gas  com- 
panies contribute  a  certain  percentage  of  that  revenue,  the  electric  com- 
panies are  their  greatest  competitors,  therefore  we  can  readily  infer  that 
any  little  obstacle  that  can  be  put  in  the  way  by  such  companies  will  be 
done  so  and  it  is  very  common  property  that  this  Act  was  the  result  of 
the  gas  companies. 

May  I  ask  "  Where  did  the  Government  get  hold  of  that  definition  of 
the  ampere  and  also  the  voltameter  specification  ?  How  are  we  to 
determine  from  this  the  alternating  unit  of  current  ?  " 

Has  the  Government  inspector  created  any  better  feeling  between  the 
companies  and  the  consumer  ?  Do  consumers  pay  their  bills  with  any 
better  grace  than  before  the  law  came  into  force  ?  Do  customers  put 
any  faith  in  this  test  ?  Are  there  any  advantages  to  be  derived  from  this 
test  ?     If  so,  where? 

The  answer  to  the  first  three  is  in  the  negative,  and  the  fourth  in  the 
affirmative,  and  to  the  last,  I  will  leave  it  unanswered  for  the  present. 

Probably  I  have  digressed  from  the  line  of  these  papers,  and  in 
returning  to  same  I  wish  to  again  draw  your  attention  to  the  advantages 
as  enumerated  above  in  the  electrolytic  meter. 

Is  there  another  meter  in  the  market  that  can  lay  claim  to  the  same  ? 


No.  of  lamps  X  rate  per  lamp  hour  =  bill ;  or  again  if  we  have  a  motor 
say  6  h.  p.  average  rate  6  c.  per  h.  p.  per  hour,  meter  records  100  hours, 
we  have  100  x  6  x  6  =  $36. 

With  this  meter,  however,  it  is  only  an  approximation  as  to  the 
power;  however  its  simplicity  commends  it. 

Let  us  now  sum  up  the  advantages  and  disadvantages  of  the  various 
meters. 

The  advantages  of  the  Edison  chemical  meter  are  : 

1st,  Practically  no  loss. 

2nd,  No  moving  parts. 

3rd,  Absolutely  correct  at  all  loads. 

4lh,  Will  record  the  smallest  possible  amount  of  current. 

5th,   It  is  applicable  to  any  pressure. 

6th,  Low  first  cost. 

7th,   Low  cost  of  maintenance. 

8th,  Readily  repaired. 

The  only  disadvantage  (if  any)  is  that  the  consumer  can't  read  it  for 
himself. 

Motor  Meters  : — The  only  advantage  is  that  the  consumer  can 
read  the  meter. 

The  disadvantages  are  : 

1st,  Loss  in  overcoming  friction  in  the  moving  parts. 

2nd,  Incorrect  at  light  loads. 

3rd,  Incorrect  at  quickly  varying  loads. 

4th,   First  cost  high. 

5lh,  Cost  of  maintenance  high. 

6th,  Not  readily  repaired. 

Clock  Meters  : 

In  the  Aron  type  of  meter  we  have  the  following  advantages  : 

1st,   Correct  at  all  loads. 

2nd,  Will  record  the  smallest  possible  current. 

3rd,  As  a  coulomb  meter  it  is  applicable  to  any  pressure. 

4th,   Practically  no  loss. 

5th,  Can  be  read  by  the  customer. 

The  objections  to  this  meter  are  : 

1st,  Liability  to  stop  recording  if  clock  stops. 

2nd,  First  cost  high. 

We  therefore  see  as  a  practical  meter  the  chemical  meter  is  superior 
in  every  point,  save  one,  and  that  is  the  customer  can't  read  it  for  him- 
self. Is  this  much  of  an  objection  ?  How  many  gas  consumers  read  their 
meters?  I  know  I  am  not  very  far  out  when  I  say  that  not  over  2% 
ever  wish  to  read  their  meters. 

The  Edison  meter  has  been  condemned  by  a  certain  class  either 
through  ignorance  of  its  principle  or  prejudice  and  our  Canadian  (lov- 
emment  have  also  seen  fit  to  practically  condemn  it — probably  not  con- 
demn it,  but  to  curtail  the  growth  of  a  meter  that  has  no  superior  and 
very  few  equals. 

It  does  seem  strange  to  me  that  the  Government  should  interfere  the 
way  it  has  done  and  more  especially  with  the  electrolytic  meter  when  in 
the  "Act  respecting  the  units  of  electrical  measure"  in  section  b,  lines 
14  to  21  under  the  heading  of  "  ampere"  it  states  "as  a  unit  of  current 
the  ampere  which  is  .iC.CS.  units  and  is  represented  sufticiently  well 
for  practical  purposes  by  the  unvarying  current  which  when  passed 
through  a  solution  of  nitrate  of  silver  in  water  and  in  accordance  with 


OPERATING  ENGINES  WITHOUT  A  NATURAL  SUPPLY 

OF  CONDENSING  WATER,  OR  THE  CONTINUOUS 

USE  OF  INIECTION  WATER. 

Bv  E.  J.  Philip. 
The  stibject  is  somewhat  new,  and  information  on  it 
must  be  taken  from  the  few  plants  that  are  now  operated 
upon  this  principle.  Like  all  other  new  departures  in 
steam  engineering,  there  is  very  much  to  be  learned  and 
studied  before  everything  in  connection  with  it  is  prop- 
erly understood.  In  a  paper  of  this  kind  we  can  only 
go  into  the  leading  points  about  it,  as  the  subject  is  so 
large  that  a  whole  volume  might  be  written  on  it  to  cover 
fully  the  whole  ground.  From  observation  throughout 
the  country  it  is  evident  that  the  principle  of  running 
engines  condensing  is  not  as  thoroughly  understood  as  it 
should  be,  for  we  have  many  cases  where  there  is  a  suffi- 
cient supply  of  v;ater  within  reach,  and  still  the  engines 
are  exhausting  into  the  atmosphere.  This  perhaps  be- 
cause many  think  the  expense  of  putting  in  and  main- 
taining a  condenser  is  greater  than  the  saving  would 
warrant.  As  an  illustration,  take  an  ordinary  high  pres- 
sure engine  of  say  100  h.p.,  using  say  4  lbs.  of  coal  per 
h.p.  per  hour  and  running  10  hours  per  day,  the  coal 
consumption  would  amount  to  two  tons  per  day.  The 
water  consumption  per  h.p.  in  that  case  would  be  repre- 
sented by  30  lbs.  per  h.p.  hour.  If  a  condenser  is  added 
the  same  power  would  only  require  say  22  lbs.  of  water, 
making  a  saving  of  26  per  cent.  The  total  coal  con- 
sumption for  the  year,  running  365  days,  would  be  730 
tons.  If  the  coal  can  be  put  in  for  $3.00  per  ton,  the 
year's  consumption  would  amount  to  $2,igo.  The  cost 
of  adding  a  condenser  to  such  a  plant,  including  the  nec- 
essary piping,  should  not  exceed  $300.  The  cost  of  op- 
erating the  condenser  will  be  about  6%  of  the  power  of 
the  engine,  and  is  equal  to  $131.  The  interest  on  the 
condenser  investment  at  6%  is  §18,  making  a  total  cost 
of  $i4g  per  year  to  maintain  and  operate  it.  26%  of  the 
coal  account  would  be  11569,  from  which  deduct  )|>i49, 
the  cost  of  operation,  leaving  a  net  gain  of  $420.  This 
in  many  cases  would  make  a  dividend  for  the  owners 
where  there  is  none  at  present.  In  cases  where  the 
water  for  condensation  is  not  procurable  except  at  con- 
siderable expense,  it  can  be  used  over  and  over  again, 
and  be  cooled  by  air.  The  idea  of  cooling  water  in  this 
way  originated  in  Germany,  and  was  applied  for  the  pur- 
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pose  of  cooling  beer.  The  first  cooling  tower  was  filled 
by  the  branches  of  trees,  or  brush.  The  air  used  was 
only  the  natural  current  due  to  the  warm  water.  This, 
of  course,  required  a  very  large  tower  to  get  an  amount 
of  cooling  surface  to  be  effective,  as  the  air  current  was 
necessarily  very  slow.  The  air  is  the  cooliiigmedium,  and 
is  indirectly  the  condensing  medium.  If  you  wet  your 
hand  and  hold  it  in  a  current  of  air,  you  wdl  feel  a  cold 
sensation,  because  the  water  is  being  evaporated  and  is 
taking  up  the  latent  heat  of  evaporation  from  your  hand 
and  the  surrounding  air.  The  specific  heat  of  air  is 
.2375,  while  that  of  water  is  unity. 

I  f  we  depended  upon  the  direct  absorption  of  heat  by  a  rise 
in  temperature  of  the  air,  we  would  have  to  raise  abotit  4 
lbs.,  or  55  cubic  feet,  one  degree,  to  absorb  a  heat  unit. 
Consequently  we  would  have  to  raise  1,000  cubic  feet  of 
air  55  degrees  to  condense  i  lb.  of  steam  at  atmospheric 
pressure.  But  when  air  is  brought  into  direct  contact 
with  water,  there  is  a  cooling  action  due  to  evaporation 
much  greater  than  is  due  to  the  elevation  of  temperature. 
When  a  pound  of  water  is  evaporated  in  this  way,  five 
times  as  much  heat  disappears  as  when  a  pound  of  water 
is  raised  from  the  freezing  to  the  boiling  point,  and  every 
pound  of  water  so  evaporated  absorbs  heat  enough  to 
condense  one  pound  of  steam.  Now,  by  having  an  ar- 
rangement whereby  we  can  pass  a  strong  current  of  air 
over  a  quantity  of  water,  favourably  disposed  to  be  acted 
on  by  the  air  current,  we  can  by  evaporation  of  a  quan- 
tity reduce  the  temperature,  and  that  is  what  takes  place 
in  a  cooling  tower,  which  is  an  apparatus  designed  to 
distribute  the  water  so  as  to  expose  a  large  surface  to  be 
acted  on  by  the  air.  Now,  for  every  pound  of  water 
evaporated  there  is  a  reduction  of  temperature  which 
will  allow  of  a  pound  of  steam  being  condensed,  and  just 
bring  the  lemainder  to  the  original  temperature.  It  will 
be  plain,  therefore,  that  in  operating  a  cooling  tower 
there  can  be  no  more  water  used  than  when  running 
non-condensing.  In  fact,  there  is  not  as  much,  because 
there  is  not  as  much  water  evaporated  in  the  tower  as 
there  is  condensed,  as  the  surface  of  the  tower  and  pipes 
have  a  cooling  effect ;  also,  the  direct  rise  in  tempera- 
ture of  the  air  takes  away  a  quantity  of  heat  without 
evaporating  any  water. 

The  engine  will  require  less  steam,  consequently  there 
is  a  smaller  quantity  of  feed-water  used  than  when  run- 
ning non  condensing.  The  system,  therefore,  allows  a 
plant  which  has  to  buy  even  its  feed-water,  to  run  con- 
densing at  a  less  expense  for  water  than  when  running 
non-condensing.  The  details  of  the  system  are,  at  the 
start,  like  an  ordinary  condensing  plant.  The  steam 
leaves  the  engine,  passing  through  the  condenser,  is  here 
condensed  by  water  taken  from  a  small  reservoir  instead 
of  some  natural  supply.  The  water  passes  to  the  air 
pump  and  is  pumped  out,  forming  a  vacuum  as  in  an 
ordinary  condensing  plant  ;  but  now,  instead  of  letting 
it  run  to  waste,  it  is  elevated  to  the  top  of  a  tower,  either 
by  the  air  pump  itself,  if  the  tower  is  low,  or  by  an 
auxiliary  pump  should  the  tower  be  high.  This  is 
preferable  in  any  case.  The  water  is  distributed  over 
the  surface  of  the  filling  of  the  tower,  falling  to  the 
bottom  through  the  up-coming  current  of  air,  and  the 
temperature  is  thereby  reduced  sufficiently  to  be 
discharged  into  the  small  reservoir  from  which  the 
condenser  takes  its  water,  and  is  used  over  and  over 
again.  The  details  of  the  lower  are  : — At  the  top  of  the 
tower  is  an  arrangement  to  distribute  the  water  over  the 
whole  surface  of  the  interior.  This  distributor  has  taken 
many  forms,  some  of  which  are  quite  ingenious.  Some 
of  the  latest  are  the  revolving  distributor,  illustrated  in 
"  Power,"  for  March,  and  other  mechanical  papers. 
This  distributor  is  mounted  in  the  centre  of  the  tank  on 
ball  bearings,  and  the  water  issues  from  the  cross  pipes 
like  the  ordinary  lawn  sprinkler,  and  distributes  the 
water  evenly.  Another  distributor  which  is  used  in 
towers  with  what  might  be  termed  paitition  filling,  is 
made  with  a  little  trough  across  the  top  of  each  partition, 
with  main  channels  feeding  them.  The  top  of  the  small 
troughs  are  made  like  a  saw  on  their  top  edges,  and  the 
fine  streams  of  water  run  through  the  hollow  of  the  teeth 
and  spread  over  the  surface  of  the  partitions,  making  a 
very  even  distribution.  There  are  numerous  other 
forms,  such  as  perforated  plates,  screens,  etc.,  all  of 
which  will  work,  but  do  not  distribute  as  well  as  the  two 


mentioned.  The  filling  of  the  tower  or  material  over 
which  the  water  is  distributed,  has  taken  even  more 
forms  than  the  distributor.  From  the  time  when  brush 
was  used  to  the  present  and  latest  wire  filling,  the  same 
idea  was  at  the  bottom  of  every  change,  namely,  to  make 
a  given  size  tower  do  more  work.  The  cooling  effect 
in  a  given  size  tower  is  a  very  important  point  in 
metropolitan  plants,  where  room  is  valuable.  The  first 
filling  was  brush.  Then  round  poles  were  tried.  About 
the  same  time  and  at  different  times  since  pans  have 
been  tried  with  some  success,  but  was  never  equal  to 
the  tower  system.  The  next  was  a  partition  tower,  or  a 
board  filling.  This  has  taken  a  great  many  shapes,  the 
boards  being  arranged  to  break  up  the  water  and  air 
currents  in  every  conceivable  manner.  Sheet  iron  has 
been  tried  in  various  forms,  some  like  stove  pipes  and 
others  arranged  in  sheets.  The  latest  and  best  filling 
is  tile  and  wire  netting. 

The  tile  tower  has  been  described  in  Power  and  other 
mechanical  papers.  It  is  very  satisfactory.  One  point 
against  this  filling  for  a  large  tower  is  its  great  weight. 
The  wire  or  Barnard  tower  is  filled  with  wire  netting 
rolled  up  loosely  and  set  up  on  end.  In  these  towers  a 
settling  chamber  is  provided  at  the  bottom,  and  a  heavy 
grating  is  placed  across  some  distance  above  the  water. 
In  this  space  the  fan  discharges  its  air.  On  top  of  the 
grating  is  placed  the  tile  or  wire,  whichever  filling  is 
used,  and  it  is  continued  on  up  as  far  as   it    is    able    to 
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support  itself,  breaking  joints,  so  as  to  break  up  the 
streams  of  water.  There  is  a  portion  of  the  tower 
carried  on  up  above  the  filling,  to  allow  the  particles 
of  water  to  settle  out  of  the  air  current.  This  prevents 
a  spray  flying  from  the  top  of  the  tower,  and  also  any 
of  the  water  being  wasted.  Information  on  the  formula 
for  calculating  the  size  of  towers  is  not  very  extensively 
known.  As  far  as  can  be  learned,  about  50  square 
feet  of  cooling  surface  is  required  per  h.p.,  when  a  large 
quantity  of  air  is  used,  say  100  cubic  feet  of  air  per 
h.p.,  and  varies  with  the  amount  of  air  and  with  the 
arrangement  of  the  filling.  In  making  up  estimates  the 
term  h.p.  does  not  give  definite  information,  because  the 
amount  of  steam  used  per  h  p.  varies  from  15  to  45  lbs. 
per  h.p.  per  hour,  according  to  the  size  and  type  of 
engine.     The  only  way  is  to  get  the  water  consumption 
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of  the  engine  and  figure  from  that,  the  same  as  for  running 
condensing.  When  an  engine  is  using,  say  25  lbs.  of 
water  per  h.p.  per  hour,  it  will  require  about  4-8  cubic 
feet  ot  tower  for  each  h.p.,  with  sufficient  air  and  wire 
tilhng.  With  tile  hlhng  the  cubic  capacity  required  is 
about  6-5  cubic  feet  per  h.p. 

CooHng  towers  are  becoming  numerous.  We  have 
one  in  Canada,  at  Montreal.  Two  have  lately  been 
started  at  Detroit,  and  reported  as  giving  excellent 
satisfaction.  The  accompanying  illustration  of  Geo.  A. 
Barnard's  towers  arranged  for  surface  condenser,  with 
the  tower  on  the  roof  ot  a  high  building,  will  illustrate 
one  application  of  the  system.  Further  illustrations 
are  not  exhibited,  because  several  of  the  mechanical 
papers  have  lately  fully  shown  the  different  applications 
of  it.  It  is  esliuiated  that  the  cost  of  operating  a  cooling 
plant  is  from  2h  to  5%  of  the  power  of  the  engine,  which 
leaves  a  large  net  balance  in  favor  of  the  apparatus, 
fully  justifying  its  application  on  plants  of  any  magnitude, 
or  where  the  cost  of  coal  exceeds  $1.00  per  ton.  If  a  tower 
is  placed  on  the  roof  a  surface  condenser  should  be  used, 
and  the  ascending  column  of  warm  water  is  balanced  by 
the  descending  column  of  cool  water,  and  the  actual 
head  the  pump  works  against  is  the  height  of  the  tower. 
If  the  towei-  can  be  placed  in  the  yard,  a  jet  condenser 
ma}-  be  used,  unless  the  object  is  to  get  pure  water  for 
the  boilers.  In  the  beginning  of  this  paper  the  cost  of 
adding  a  condenser  to  a  100  h.p.  plant  was  shown  to 
effect  a  net  saving  of  $420,  or  20%,  nearly.  The  cost  of 
adding  a  tower  to  such  a  plant  should  not  exceed 
$700,  the  interest  on  which  at  6%  is  15)42,  leaving  a  net 
saving  of  $378.  This  would  make  a  very  good  showing 
on  such  a  small  plant,  and  would  in  most  cases  be 
much  larger.  Another  point  is,  in  cases  where  engines 
are  carrying  a  full  load  and  a  little  more  power  is  required, 
attaching  a  condenser  would  increase  the  power  about 
20%,  thereby  avoiding  buying  a  new  engine,  the  plant 
carrying  this  extra  load  at  the  same  expense  for  coal  and 
water. 


SOME  CENTRAL  STATION  ECONOMIES. 

By  p.  G.  GossLtK. 

On  the  occasion  of  an  electrical  convention  a  statement  of 
results  obtained  in  the  reconstruction  of  light  and  power  plants 
will,  no  doubt,  be  acceptable,  particularly  so  testation  managers 
whomay  be  confronted  with  the  fact  that  their  plantis  not  modern, 
and  probably  not  a  paying  one,  and  that  the  time  has  arrived 
when  reconstruction  is  no  longer  a  choice  but  a  necessity. 

It  is  well  known  that  many  central  stations  which  have  not 
been  operating  on  a  paying  basis  have  been  turned  into  profit- 
able investments  by  prompt  measures  having  Ijeen  taken  to 
modernize  them,  and  to  put  them  on  a  footing  to  meet  com- 
petition either  from  companies  already  in  the  field  or  contem- 
plating entering  it.  To  do  this,  it  has  generally  been  necessary 
to  reconstruct  the  entire  electrical  part  of  the  plant  from  the 
generators  to  the  lines  and  transformers,  replacing  the  old  gen- 
erators and  transformers  by  the  more  efficient  apparatus  now 
manufactured  ;  rebuilding  and  re-designing  the  switch-board, 
and  last,  but  certainly  not  least,  the  re-arrangement  of  the 
feeders  and  mains,  to  give  economical  distribution,  to  overcome 
the  inductive  effects,  and  to  bring  the  feeder  losses  within  the 
limits  of  good  practice. 

Those  who  have  been  so  unfortunate  as  to  be  in  charge  of  a 
plant  operating  generators  of  small  capacity,  with  a  regulation 
anywhere  from  30  to  40/,  with  drops  in  the  feeders  of  the  cir- 
cuits varying  from  i  to  loX,  witfi  no  feeder  regulators,  with  the 
wires  so  arranged  that  the  worst  possible  inductive  pumping 
effect  is  obtained,  with  a  type  of  transformer  whose  leakage 
current  is  several  times  what  modern  practice  permits,  with  a 
regulation  corresponding  in  percentage  to  the  drops  in  the 
feeders,  and  combined  with  all  this  a  decided  variation  in  the 
house  wiring  drop,  will  appreciate  what  a  restful  feeling  is 
realized,  even  in  the  contemplation  of  a  reconstruction  that  will 
include  new  generators  and  transformers  of  high  efficiency  and 
close  regulation,  and  a  safe  switch-board.  Those  who  are 
aware  that  their  service  is  not  what  it  should  be,  and  who  have 
analyzed  the  situation,  know  that  the  only  remedy  for  the 
trouble,  the  only  guarantee  for  a  service  that  w  ill  be  acceptable 
to  the  public  and  one  that  can  successfully  meet  competition,  is 
the  replacement  of  any  old  and  inefficient  apparatus  in  use  by 
that  which  is  modern  and  efficient.  This  may  mean  a  large 
outlay,  but  it  should  be  done  at  any  cost.  It  may  mean  the 
scrapping  of  old  dynamos  and  transformer — they  are  of  no  use 
to  anyone  now — what  is  wanted  is  only  a  first-class  apparatus. 
Experience  has  shown  that  the  first  cost  of  apparatus  cannot 
receive  the  consideration  that  it  did  a  few  years  ago  ;  if  it  does 


there  will  be  within  a  comparatively  short  time  the  same  pro- 
blems to  sohe. 

I'he  fullowing  gives  results  obtained  from  the  partial  recon- 
struction of  one  plant.  It  does  not  give  a  full  idea  of  what  will 
be  accomplished  by  complete  reconstruction  inasmuch  as  that 
part  so  far  carried  out  has  been  confined  to  transformer  and  line 
changes. 

The  reconstruction  planned  for  the  present  and  now  in  pro- 
gress, will  affect  only  the  alternating  system  of  a  plant  which 
also  furnishes  direct  current  arc  and  motor  service.  These 
changes  will  include  the  replacing  of  the  present  single  phase 
generators  and  line  shaftmg  opeiating  them  by  two  phase 
generators  with  an  inherent  regulation  of  4  to  5  ,:  without  com 
pounding  devices,  the  generators  to  be  belted  directly  to  the 
engines  :  the  building  of  the  new  switch-board  for  two  phase 
currents  serving  light  and  power  from  the  same  circuit  at  2000 
volts  :  rearranging  the  lines  for  two  phase  distribution  ;  and 
reducing  the  station  load  and  bettering  the  service  in  general 
by  replacing  all  of  the  old  transformers  on  the  lines  by  the  best 
transformers  obtainable. 

To  proceed  with  a  systematic  reconstruction,  the  first  things 
necessary  are  reliable  records,  at  least  of  what  the  plant  and 
lines  to  be  reconstructed  consist.  For  the  plant  herein  referred 
to  it  was  necessary  to  establish  pole  line  and  circuit  maps  as 
well  as  transformer  maps.  It  may  be  said  that  such  a  system 
of  records  in  detail  and  kept  up  to  date  is  necessary  for  the 
economical  operating  of  an  electrical  lighting  station. 

For  the  pole  line  records  a  card  catalogue  was  arranged,  each 
card  having  a  number  corresponding  to  a  pole  ;  in  connection 
with  this  card  catalogue  there  is  a  map  on  which  each  pole  is 
located  with  its  number  ;  also,  for  further  convenience  in  mak- 
ing out  reports  and  locating  poles,  each  pole  itself  was  numbered. 

The  following  cut  represents  a  form  of  pole  card  which  was 
found  to  answer  the  purpose  very  well. 

On  the  card  representing  a  particular  pole  all  of  the  wires  are 
shown  in  their  relative  positions  on  the  pole  by  numbers  placed 
over  the  pins  to  which  the  wires  are  attached,  the  numbers  indi- 
cating the  circuits  of  which  the  wires  form  a  part.  By  means  of 
this  card  the  positions  of  the  wires  forming  the  different  circuits 
were  clearly  shown,  also  what  changes  in  the  relative  positions 
of  the  wires  were  necessary  to  overcome  e.visting  inductive 
effects,  the  latter  being  a  source  of  much  annoyance.  In  fact, 
the  pumping  on  the  circuits  due  to  mutual  induction,  prior  to 
their  rearrangement,  when  circuits  supported  on  the  same  pole 
were  running  from  dynamos  on  different  engines,  was  so  serious 
and  caused  so  much  fluctuation  of  the  lights  that  it  was  neces- 
sary to  rearrange  the  relative  positions  of  the  feeders  of  all  the 
circuits  to  counteract  these  inductive  effects.  \'ery  satisfactory 
results  were  obtained  when  the  rearrangement  of  the  wires  had 
been  carried  out.  Prior  to  this  change,  to  overcome  fluctuation, 
it  was  necessary  to  feed  all  circuits  on  the  same  pole  line  from 
one  set  of  dynamos  operated  by  one  engine,  which  was  very 
often  not  convenient  and  only  possible  with  a  large  loss  in 
opeiating  expenses.  If  all  the  circuits  on  the  same  pole  line 
were  not  run  from  the  same  set  of  dynamos,  the  service  was 
such  as  to  make  life  a  burden  for  those  who  were  responsible 
for  it.  After  the  rearrangement  of  the  feeders  to  overcome  the 
pumping,  it  was  possible  to  run  the  circuits  entirely  independent 
of  each  other  and  in  a  manner  most  convenient  and  economical 
for  operating,  which  is,  of  course,  a  source  of  much  economy  as 
well  as  satisfaction. 

In  connection  with  this  pole  catalogue,  circuit  maps  were 
arranged,  which  consisted  of  diagrams  for  each  circuit,  showing 
the  streets  upon  which  the  circuit  ran,  and  the  size  and  length 
of  each  section  of  wire  or  wires. 

At  the  same  time  these  records  were  being  made  out.  trans- 
former charts  were  prepared,  which  consisted  of  maps  for 
different  sections  of  the  city  covered  by  the  different  circuits. 
On  these  maps  each  transformer  was  located  by  a  small  square 
stamped  on  the  map,  and  within  this  square  was  written  the 
name  of  the  customer  being  served  from  this  transformer,  the 
number  of  lamps  installed,  the  revenue  per  year,  the  revenue 
per  lamp  per  year,  the  estimated  number  of  hours  burned  per 
lamp  per  day,  and  the  probable  number  of  lamps  burning  at 
any  one  time.  There  is  also  indicated  on  these  charts  the  size 
and  length  of  secondary  wires  from  the  transformer  to  the 
customer's  cutout.  All  this  information  was  found  necessary 
for  the  proper  "  bunching'' of  customers  on  the  transformers 
and  for  the  loading  of  the  transformer. 

Wherever  possible,  secondary  systems  were  established,  to 
which  several  transformers  were  connected  in  parallel,  in  which 
case  the  size  of  the  secondary  mains  between  the  transformers 
was  such  that  the  drop  in  these  mains  was  small  compared  to 
the  drop  in  the  transformers  themselves  ;  in  this  way  the  trans- 
formers were  made  to  share,  more  or  less,  the  load  equally  be- 
tween them.  When  a  secondary  system  of  distribution  was  not 
economical,  single  transformers  were  located.  In  determining 
whether  a  customer  was  to  be  included  in  a  bunch  of  customers, 
all  of  whom  were  to  be  fed  from  one  transformer,  or  whether  it 
was  more  economical  to  place  a  separate  transformer,  it  was 
necessary  to  make  an  approximate  estimate  of  the  cost  of  locat- 
ing the  transformer  for  each  case.  When  the  interest  on  the 
cost  of  placing  a  separate  transformer  plus  the  cost  of  mainten- 
ance of  the  transformer,  was  more  than  the  interest  on  the 
cost  of  connecting  a  customer  to  a  transformer,  feeding  other 
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customers,  the  connection  in  question  was  made  to  the  trans- 
former feeding  the  "bunch."  However,  even  if  the  difference 
in  annual  cost  was  small  in  favor  of  a  separate  transformer,  con- 
nection was  made  to  the  "  bunch."  In  making  these  calculations 
a  fixed  drop  in  the  secondary  mains  was  allowed,  and  the  load, 
i.e.,  the  probable  number  of  lamps  burning  at  any  one  time,  for 
calculating  this  drop,  was  determined  from  the  records  on  the 
transformer  charts  ;  of  course  the  character  of  the  service  goes  a 
great  way  in  making  this  last  determination.  A  separate  trans- 
former was  placed  only  when  the  total  annual  cost  for  the  plac- 
ing and  maintenance  of  such  transformer  did  not  e.xceed  the 
sum  of  the  two  following  costs — the  interest  on  the  cost  of  plac- 
ing and  maintenance  of  wire  necessary  to  connect  the  customer 
to  the  nearest  "bunch'  transformer,  and  the  increased  cost  due 
to  necessary  increase  in  size  of  transformer.  The  annual  cost 
of  a  transformer  on  the  lines  was  considered  to  include  the  cost  of 
the  iron  losses,  figured  as  costing  the  electrical  lighting  station  at 
an  assumed  rate  of  one-tenth  (.1  cents)  per  lamp  hour  of  55 
watts,  a  5  interest  on  the  cost  of  the  transformer,  and  the  high 
rate  of  charge  of  10  '  depreciation.  To  facilitate  the  bunching 
and  loading  of  transformers  in  conjunction  with  other  data,  the 
following  table  : 
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The  principal  factor  in  determining  the  size  of  a  transformer 
is  the  character  of  the  service,  a  more  liberal  allowance  being 
made  for  an  overload  in  a  residence  than  could  be  made  in  a 
commercial  district.  A  good  transformer  should  stand  an  over- 
load for  several  hours  of  at  least  25  ,  and  for  a  shorter  period 
of  50%,  or  even  more. 

What  has  been  stated  above  in  regard  to  the  placing  and 
determining  the  size  of  transformers  assumes  of  one  make  of 
transformers  being  considered.  The  subject  of  selecting  a  type 
or  make  of  transformer  has  been  freely  discussed  elsewhere.  It 
has  been  shown  conclusively  from  the  experience  of  electric 
lighting  .stations  everywhere  that  first  cost  is  no  longer  the 
principal  factor  to  be  considered  in  determining  what  trans- 
former should  be  chosen  to  allow  of  economical  operating  of  a 
lighting  station.  Obtain  a  guaranteed  transfomier  leakage  from 
various  manufacturers,  substitute  these  guaranteed  leakages  for 
the  different  sizes  of  transformers  in  a  table,  similar  to  the  one 
given  above,  and  a  comparative  statement  of  the  annual  cost  of 
different  makes  of  transformers  can  readily  be  made  from  which 
the  most  economical  type  of  transformer  for  the  local  conditions 
can  be  determined.  In  connection  with  the  above,  transformer 
construction,  regulation  and  efficiency  should  be  considered.  It 
is  generally  a  fact  that  transformers  of  small  leakage  currents 
have  the  highest  "  all  day  efficiency."  With  the  guaranteed 
leakage  currents  there  should  also  be  a  guaranteed  regulation 
not  exceeding  2  'i  or  3%,  which  is  obtainable,  for  the  smaller 
sizes.  The  mechanical  construction  of  the  transformer  is  as 
important  as  either  its  efficiency  or  regulation  ;  the  safety  of  the 
customers'  premises  depending  upon  the  protection  of  the 
secondary  coil  from  coming  in  contact  with  the  primaiy  coil,  it 
is  necessary  that  the  method  of  insulating  the  coils  from  each 
other  be  reliable  and  absolutely  safe.  There  can  be  no  question 
that  it  pays  to  replace  inefficient  by  efficient  transformers. 
There  is  but  one  course  to  follow  if  the  station  be  loaded  with 
unnecessar>'  transformer  leakage,  and  that  is  to  replace,  at  the 
earliest  possible  moment,  the  old  transformers  by  new  trans- 
formers, using  secondary  systems  where  economical,  and  by 
this  replacement  cut  down  operating  expenses  and  increase  the 
station  capacity. 

At  the  beginning  of  the  reconstruction  herein  referred  to 
there  were  1,160  transformers  on  the  lines  with  approximately 
53,000  lamps  wired.  .At  the  time  the  following  results  were 
collated,  there  had  been  473  old  transformers  removed  from 
the  lines,  while  zzq  new  transformers  had  been  put  up,  leav- 
ing a  total  of  916  transformers  on  the  lines  serving  about 
60,000  lamps.  Of  these  229  new  transformers,  1S7  had 
replaced  345  old  transformers,  while  42  had  been  used  for 
new  customers.  Of  the  128  old  transformers  yet  to  be 
accounted  for,  18  had  been  removed  on  account  of  discon- 
continuation  ol  service,  and  no  had  been  taken  from  the 
lines  on  account  of  being  able  to  connect  the  customers  served 
from  them  to  old  transformers  already  erected  in  their 
immediate  vicinity.  This  "bunching"  of  customers  on  to 
old  transformers  was  made  because  new  transformers  could 


not  be  obtained  at  the  time  and  it  was  necessary  to  reduce 
the  leakage  load  before  winter. 

The  lightest  load  registered  during  the  year  preceding  the 
commencement  of  the  reconstruction  was  380  amperes.  Ten 
months  later,  with  about  8,000  more  lamps  wired  on  the  ser- 
vice than  at  the  time  of  the  380  ampere  load,  above  referred 
to,  the  lowest  load  recorded  was  245  amperes,  or  a  decrease 
in  the  load  line  of  135  amperes,  this  decrease  in  leakage  load 
being  due  to  the  transformer  changes  just  mentioned.  The 
leakage  of  the  229  new  transformers  was  19  amperes,  which 
means  that  the  473  old  transformers  had  a  leakage  of  154 
amperes,  or  an  average  leakage  of  .325  amperes  per  trans- 
former removed,  which  figure  has  been  verified  by  leakage 
tests  made  on  the  old  transformers  which  have  been  removed 
from  the  lines.  Thirty  six  of  the  135  amperes  reduction  was 
due  to  the  removal  of  the  iio  old  transformers,  and  placing 
the  customers  served  from  these  on  other  old  transformers, 
making  secondary  distribution  systems.  From  this  is 
deduced  the  fact  that  by  replacing  the  345  old  by  187  new 
transformers,  a  saving  was  effected  of  99  amperes.  The 
average  saving  for  the  187  changed  is  then  .529  amperes  per 
change,  which  with  coal  at  $2.75  per  ton,  means  an  annual 
saving  of  $25.58  per  change  in  coal  alone.  The  average  cost 
of  the  187  changes,  including  the  cost  of  new  transformers, 
all  extensions  of  wiring  for  secondary  mains  and  all  labor, 
crediting  these  orders  with  old  transfonners  as  scrap  only,  was 
approximately  $65.00.  As  stated  above  an  annual  saving  per 
change  in  cost  of  coal  would  be  effected  of  $25. 58,  therefore  at 
this  rate  the  new  transformers  will  pay  for  themselves,  if  the 
saving  in  coal  only  is  considered,  in  about  two  and  a  half  years. 

When  the  1,160  transformers  above  referred  to  have  been 
replaced  by  new  transformers,  and  the  bunching  of  customers 
has  been  carried  out,  it  is  estimated  there  will  be  but  636 
transformers  required,  and  the  total  leakage  will  be  less  than 
75  amperes. 

The  following  curves  show  three  {3)  actual  station  loads  ; 
an  average  load  for  eight  months  from  June  ist  until  February 
1st,  and  for  the  July  and  December  of  these  eight  months, 
also  the  estimated  loads  for  the  same  periods  had  the  reduc- 
tion in  transformer  leakage  so  far  actually  obtained  been 
accomplished. 

Plate    I,   Curve    A,    represents    the    average    load    on  the 
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station  during  the  twenty-four  hours  for  seven  days,  begin- 
ing  July  19th  and  ending  July  25th,  the  highest  point  reached 
being  760  amperes,  and  the  lowest  380  amperes. 

Curve  B  represents  the  average  load  that  would  have  been 
on  the  station  for  the  same  period  had  the  917  transformers 
been  on  the  lines  instead  of  the  1,160,  and  the  saving  of  135 
amperes  been  accomplished.  .As  this  paper  is  only  dealing 
with  actual  results  obtained,  the  curve  showing  the  estimated 
load  on  the  station  for  the  same  period,  had  this  reconstruc- 
tion been  complete,  will  not  be  plotted,  but  it  is  not  hard  to 
imagine  what  it  would  have  been  judging  from  the  results, 


so  far  obtained,   with  the  transformer  changes    barely  one- 
third  finished. 

Plate  2,  Curve  A,  represents  the  average  station  load  dur- 
ing   the   twenty-four   hours   for   the  seven  days,  beginning 
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December  i8th  and  ending  December  24th,  the  highest 
point  reached  being  1280  amperes,  and  the  lowest  380,  this 
being  the  lieavicst  week  of  the  year. 

Curve  B  represents  the  estimated  station  load  for  the  same 
period,  liad  there  been  the  917  transformers  instead  of  the 
1,160  on  the  lines.  While  the  third  curve  showing  this  esti- 
mated load  had  the  transformer  changes  been  complete,  has 
not  been  plotted,  yet  it  is  safe  to  assume  there  would  have 
been  a  dilTerence  in  the  maximum  load  reached  of  300 
amperes,  so  that  it  would  have  been  necessary  to  provide 
station  capacity  for  a  maximum  load  of  980  primary  ampere 
instead  of  1280  primary  amperes. 

Plate  3,  Curve  A,  represents  the  average  primai-y  ampere, 


1 

' 

i 

_ 

. 

1 

h 

-— 1 

\ 

y 

_ 

\ 

_^ 

u> 

// 

V 

/ 

/ 

\ 

\ 

~ 

— 

~ 

~ 

' 

— 

-Vb 

_ 

y 

PI 

u 

s 

£ 

Lu 

u 

L 

_u 

^ 

_ 

_ 

J 

lU 

rn 

U 

L 

u 

load  on  the  station  for  the  eight  months  from  June   ist  to 
February  1st. 

Curve  B  represents  the  estimated  load  during  the  same 
period  had  the  reduction  in  load  so  far  obtained — 135  amperes 
— been  accomplished. 

Curve  C  represents  the  estimated  load  during  the  same 
period,  assuming  a  reduction  in  primary  leakage  of  300 
amperes. 

This  reduction  in  station  load  with  an  increased  number  of 
lamps  wired,  due  to  the  decrease  of  transformer  leakage,  can 
be  regarded,  first,  as  a  saving  in  coal  and  operating  expenses 
in  general  and,  secondly,  as  either  an  increase  in  station 
capacity  already  installed,  which  means  an  increase  in  the 
earning  capacity  of  the  plant,  or  a  decrease  in  capacity 
necessary  to  be  installed  to  handle  the  output  at  time  of 
maximum  load. 

A  decrease  in  transformer  leakage  of  135  amperes  means 
a  decrease  in  load  of  135  amperes  for  every  hour  of  opera- 
tion, which  represents  a  saving  in  coal,  at  S2.75  per  ton, 
of  about  $7,348.00  per  year,  that  is  for  a  station  running 
twenty-four  hours  per  da}\  Apart  from  this  increase  in 
capacity,  there  is  also  the  saving  due  to  running  a  smaller 
engine  for  the  day  load,  and  the  consequent  saving  in  labor, 
oil,  etc. 

A  decrease  of  135  amperes  leakage  means  an  increase  in 
earning  capacity  of  the  station  of  approximately  270016 
CP  lamps  burning,  or  about  9,000  lights  wired.  As  so  much 
of  the  advantage  to  be  gained  b\'  this  decrease  in  trans- 
former leakage  depends  upon  the  kind  of  transformer  used, 
it  would  only  seem  safe  and  wise  to  insist  on  all  transformers 
coming  within  guaranteed  limits  for  leakage  and  regulation. 
The  only  way  to  know  that  transformers  come  within  the 
prescribed  limits  is  to  get  them  from  manufacturers  who  are 
known  to  build  the  very  best  transformer,  or  better  still,  test 
each  transformer  as  it  is  received  from  the  factory.  Inas- 
much as  transformers  made  by  different  manufacturers,  and 
apparently  alike  in  every  respect  and  seemingly  identical  in 
construction,  are  known  to  vary  from  twenty-five  per  cent, 
to  a  hundred  per  cent,  from  each  other,  the  advisable  plan 
appears  to  be  to  test  each  transformer  as  it  is  received.  This 
plan  of  testing  transformers  is  followed  out  in  many  stations 
and  is  the  only  sure  means  of  keeping  the  leakage  within  the 
calculated  limits. 

The  reduction  in  leakage  load  so  far  obtained  in  the 
reconstruction  under  consideration  has  not  been  accompanied 
by  any  sacrifice  of  transformer  regulation.  The  type  of  new 
transformer  used  is  one  giving  the  best  all  round  results,  that 
is,  one  in  which  regulation  and  leakage  are  so  proportioned 
in  its  construction  as  not  to  benefit  one  at  the  expense  of  the 
other.  In  th'ckly  populated  or  central  business  portions  of 
the  city,  where  an  extensive  secondary  distribution  is  pos- 
sible, and  where  large  transformers  may  be  connected  in 
parallel  at  different  points,  it  would  be  an  advantage  to  use 
transformers  of  very  small  leakage  current  and  high  "all 
day  efficiency,"  as  in  this  case  the  transformers  share  the  load 
between  them,  and  regulation  can  be  sacrificed  to  gain 
diminished  leakage  current.  However,  as  it  is  only  in  very 
large  cities,  and  only  in  the  most  thickly  populated  centres 
of  these  that  the  secondary  distribution  system  can  be  econo- 
mically used,  the  make  of  transformer  giving  the  best  all 
round   results  should,   in    general,    be  selected.     To  further 


improve  the  regulation  beyond  that  to  be  obtained  by 
improved  transformer  regulation  it  is  intended  to  change  the 
primary  distribution  from  1000  to  2000  volts,  thereby  decreas- 
ing the  copper  losses  on  the  existing  circuits  to  one  quarter 
of  the  present  losses,  and  reducing  the  feeder  drops  so  that 
good  service  and  regulation  will  be  obtained  without  the  use 
of  feeder  regulators  or  the  erection  of  additional  copper.  A 
source  of  additional  improvement  in  regulation  will  be 
the  use  of  generators  with  very  close  regulation.  The  neces- 
sity of  transferring  the  circuits  from  one  dynamo  to  another 
makes  close  inherent  regulation  in  generators  an  imperative 
feature  if  satisfactory  service  be  desired.  Transformers  with 
good  regulation,  feeders  having  small  drops,  and  generators 
of  close  regulation,  mean  that  the  ordinary  changes  of  load 
and  transfers  of  circuits  from  one  generator  to  another  can 
be  made  without  materially  affecting  the  voltage  on  the 
lamps  in  service.  The  generators  selected  for  the  reconstruc- 
tion herein  spoken  of  to  replace  the  present  single  phase 
generators  are  of  the  two  phase  type  and  are  of  such  con- 
struction mechanically  and  electrically  as  to  make  practically 
impossible  the  hairbreadth  escapes  and  the  sleepless  nights 
familiar  to  many  operating  old  style  apparatus.  The  sense 
of  security  which  takes  possession  of  one  after  becoming 
familiar  with  the  type  of  machine  selected  can  only  be  appre- 
ciated after  actual  experience  in  operating.  When  the 
reconstruction  under  consideration  has  been  completed  there 
will  have  been  installed  five  300  KW  generators,  two  on  one 
engine,  two  on  a  second  engine,  and  one  on  a  third  engine. 
The  two  generators  running  from  the  same  engine  will  be  run 
in  parallel  when  the  load  requires  it,  making  the  units  on 
two  of  the  engines  600  KW,  with  the  advantage  of  having  a 
more  flexible  system  and  a  possible  saving  due  to  running  a 
300  KW  when  a  600  KW  would  be  but  partially  loaded.  The 
construction  and  location  of  the  engines  was  such  as  to  m.ake 
it  impracticable  to  put  600  KW  generators  on  the  two  large 
engines,  had  it  been  so  desired. 

Probably  the  most  economical  and  certainly  the  most  con- 
venient unit  of  power  for  operation  is  one  that  has  the 
capacity  to  carr)-  the  day  load,  the  remainder  of  the  dynamos 
being  of  a  uniform  type  and  size.  In  the  case  in  question 
the  day  load,  if  the  service  be  confined  to  lighting  would,  as 
stated  above,  be  less  than  100  KW,  but  the  adoption  of  the 
two  phase  system  will  permit  of  the  increase  of  the  day  load 
by  the  sale  of  current  for  motor  service,  to  at  least  the  capac- 
ity of  the  small  engine.  The  small  engine,  to  which  is  con- 
nected the  single  300  KW  generator,  will  be  run  while  the  day 
load  remains  within  the  limit  ot  capacity  of  this  engine  and 
generator.  Should  this  engine  or  generator  require  repairs 
and  it  be  neccessary  to  run  one  of  the  large  engines  during 
the  day,  only  one  of  the  300  KW  generators  need  be  excited 
to  carry  the  day  load,  introducing  a  saving  not  possible  if  a 
600  KW  had  been  placed  on  this  engine,  thus  giving  a  higher 
"all  day  efficiency"  for  the  two  300  KW  generators  than 
could  be  obtained  from  one  600  KW  generator.  The  300  KW 
units,  run  either  singly  or  in  parallel,  are  sufficiently  large  to 
allow  of  any  desirable  arrangement  of  circuits  of  ordinary  size. 

Another  factor  in  increasing  the  capacity  and  earning  power 
of  a  plant  is  the  use  of  an  efficient  lamp  with  an  economic 
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life.  The  best  known  makes  of  lamps  on  the  market  have 
a  difference  in  efficiency  of  from  ten  per  cent,  to  fifteen  per 
cent. ,  which  means  a  difference  of  from  ten  to  fifteen  per  cent, 
in  the  earning  power  of  the  plant,  depending  on  the  efficiency 
of  the  lamp  in  use.  A  ten  per  cent,  difference  in  output  or 
capacity  should  receive  consideration. 

Lamps  with  long  life  are  found  to  be  inefficient  ;  very 
efficient  lamps  are  usually  short  lived.  There  is  a  point 
between  these  extremes  which  makes  a  lamp  suitable  for 
electric  lighting  station  use.  Using  an  efficient  lamp  increases 
the  earning  capacity  of  a  plant  and  permits  of  using  higher 
candle  power  lamps  with  a  proportionally  less  increase  in 
cost,  kn  increase  in  candle  power  either  by  high  candle 
power  incandescent  lamps  of  high  efficiency  or  small  incan- 
descent arc  lamps  seems  to  be  the  best  way  to  meet  competi- 
tion from  gas  either  with  the  ordinary  or  the  "Auer  "  burner. 
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It  has  been  advocated  by  some,  to  meet  this  demand  for  more 
hght,  to  runiinig  the  himps  at  a  voUage  above  that  for  which 
they  are  rated,  thereby  running  the  lamps  at  a  high  elTici- 
ency.  An  examination  of  the  following  two  Plates,  4  and  5, 
will  show  the  fallacy  of  such  a  makeshift. 

The  curve  on  Plate  4  is  the  result  of  many  lamp  tests,  and 
shows  the  variation  in  lamp  life  for  lamps  of  the  same  grade 
when  run  at  different  voltages. 

Plate  5  shows  a  curve   for  the  same   make  of  lamp  of  the 
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same  efficiency,  giving  the  candle  power  of  a  lamp  at  various 
voltages.  As  600  hours  is  probably  the  average  life  of  the 
lamps  now  on  the  market,  the  effect  of  running  this  grade  of 
lamp  which  was  rated  as  a  600  hour  lamp,  above  its  rated 
voltage  may  be  regarded  as  the  effect  on  the  average  lamp 
now  offered  to  the  public. 

From  these  curves  it  will  be  seen  that  running  a  50  volt  lamp 
at  52  volts,  or  increasing  the  voUage  four  per  cent,  mcreases  the 
the  candle  power  about  nineteen  per  cent.,  while  the  life  of  the 
lamp  is  decreased  about  forty-three  per  cent.  Runnini^  the 
lamps  at  a  pressure  of  55  volts,  or  a  ten  per  cent,  increase  ot 
voltage  increases  the  candle  power  of  the  lamp  about  sixty-si.K 
per  cent.,  while  the  life  of  the  lamp  is  decreased  about  eighty- 
three  per  cent.,  from  which  it  would  seem  that  to  a  plant  supply- 
ing current  to  a  large  number  of  incandescent  lamps  and 
furnishing  renewals,  running  them  above  the  rated  voltage 
ineans  a  large  increase  in  the  lamp  renewal  account,  both  for 
material  and  labor.  Run  the  lamps  as  near  their  rated  voltage 
as  possible,  and  the  lamp  renewal  account  will  be  a  minuiium. 
Good  regulation  on  the  circuits  goes  a  long  way  towards  keep- 
ing ttiis  account  down.     A  dailv  rise  in  voltage  from  three  to 
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four  per  cent,  above  norinal  for  a  short  time  will  reduce  the  life 
of  a  lamp  of  good  economy  about  one  half. 

Plates  6  and  7,  with  their  tables,  give  the  results  of  tests  on 
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Plates  6  and  8.  The  results  of  these  tests  are  o(  especial  value 
to  electric  lighting  stations  from  the  fact  that  throughout  the 
test  the  conditions  under  which  the  lamps  were  run  were  made 
to  conform  to  the  conditions  imposed  upon  lamps  in  commercial 
service.  It  has  been  determined  that  lamps  which  have  been 
made  by  identically  the  same  process  differ  in  lots.     It  has  been 


two  very  well  known  makes  of  lamps,  when  the  lamps  are  run  at 
a  voltage  ten  per  cent,  higher  than  their  lated  voltage. 

Curves  S  and  9,  with  their  accompanying  tables,  give  the 
results  of  life  tests  on  the  same  makes  of  lamps  when  running  at 
their  rated  voltages.  Plates  6  and  8  are  for  the  same  make  of 
lamp.  Plates  7  and  9  are  for  the  same  make  of  lamp,  but  of  a 
different  make  from  the  lamp,  the  curves  for  which  are  given  on 
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observed  that  lamps  received  from  the  same  factory  do  not  aver- 
age the  same  candle  power  and  efficiency  for  different  invoices, 
that  is,  lamps  received  in  one  invoice  are  generally  quite  uniform 
throughout  that  lot,  but  they  vary  consideiably  from  lamps 
received  at  other  times.     From  this  it  will  appear  that  to  derive 
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full  benefit  from  using  efficient  lamps  it  is  necessary  to  test  the 
lamps  an  I  ascertain  that  they  come  within  the  limits  of  efficiency 
which  have  been  decided  to  be  the  most  economical  for  the  local 
conditions.  To  determine  what  lamp  is  best  suited  for  any 
electric  lighting  station,  it  is  necessary  to  know  the  cost  of  pro- 
ducing current  per  lamp  hour,  and  having  established  this  for 
any  special  make  of  lamp,  the  following  formula  will  permit  of 
a  comparison  of  different  makes  of  lamps  and  the  determination 
of  the  best  lamp  for  the  conditions  under  which  they  are  to  nin. 
In  considering  the  cost  of  production  per  lamp  hour  in  connec- 
tion with  the  lamp  question,  the  cost  of  service  maybe  divided 
into  three  parts  : 

A.  That  portion  of  the  service  per  lamp  hour  th.at  is  practi- 
cally not  affected  by  the  average  efficiency  and  life  of  the  lamps 
and  such  portion  of  the  maintenance,  operating  and  general 
expenses,  as  is  practically  not  increased  by  increasing  the  cur- 
rent consumption  per  lamp  hour. 

B.  The  cost  per  lamp  hour,  coal,  water,  interest  and  deprecia- 
tion on  the  lines,  dynamos,  engines,  etc.,  and  such  part  of  the 
expense  of  the  service  as  increases  proportionately  to  the  amount 
of  current  served  per  lamp  hour  and  as  the  maximum  station 
output. 

C.  The  cost  of  the  lamp  per  lamp  hour,  and  the  expenses  per 
lamp  hour  for  replacing  exhausted  lamps.  This  is  equal  to  the 
cost  of  one  lamp,  plus  the  cost  of  exchanging  one  exhausted 
lamp,  divided  by  the  average  life  of  the  lamp. 

Under  the  first  division  (A)  should  be  included  the  cost  of 
fuses,  meters,  transformers  erected,  and  secondary  connections, 
line  construction,  maintenance,  etc.,  and  such  proportion  of  the 
operating  and  general  expenses  as  is  not  increased  by  increasing 
the  current  consumption  per  lamp  hour. 

Under  (li)  should  be  included  that  portion  of  the  cost  of  ser- 
vice per  lamp  hour  exclusive  of  lamp  renewals  that  increases 
proportionately  to  the  current  consumed  per  lamp  hour. 

These  divisions  of  cost  should  be  so  made  that  the  sum  of 
A,  B  and  C,  will  represent  the  total  cost  o(  service  per  lamp  hour, 
the  values  of  A,  B  and  C  representing  the  above  divisions  of  cost 
having  once  been  established  for  a  lamp  of  any  given  efficiency  and 
average  life  for  any  particular  lighting  st.ation  the  cost  of  service 
per  lamp  hour  for  this  same  st.ttion  with  any  other  lamp  which 
has  a  current  consumption  different  from  the  current  consump- 
tion of  the  first  lamp,  and  having  an  average  life  of  "  Y  "  hours, 
would  be  A  +  .\B  -f  C-  =  the  cost  of  service  per  lamp  hour, 
"  X  '  representing  the  proportion  between  the  current  consump- 
tion ot  the  lamps  being  compared,  and  "  C' "  being  the  cost  of 
one  of  the  new  lamps,  plus  the  cost  of  replacing  one  exhausted 
lamp,  divided  by  "  \"  the  average  hours  of  life  of  the  new  lamp. 

This  formula  applies  for  comparing  the  cost  of  producing  light 
with  lamps  having  different  costs,  efficiency,  and  average  lamp 
life,  when  they  are  to  be  burned  in  the  same  plant  and  iinder  the 
same  conditions  of  average  lamp  hours  burned  per  lamp  installed, 
and  the  same  maximum  number  of  lamps  burning  for  a  given 
number  of  lamps  wired.  Value  ^B)  in  this  formula  inclu  les  the 
coal  consumption  and  the  materials  which  practically  vary  pro- 
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porlionately  lo  ihe  watt  hours   output    required    for   providnig  Locai.on  No St 

the  light,     h  also  includes  the  interest  and  depreciation  on  the  And  S,  ^^^         N.E.    <- 

plant  which  must  be  enlarged  when  the  lamps  consume  large  Opp S.  w. 

amounts    of    current,    because   the   generating    and    supplying  jj^.^^^  ^^  p^,^ 

capacity   of  the  plant  must  be  proportionate  to  the  maximum 

output  called  for  bv  the  lamps.     In  many  plants  the  interest  and  Kind  of  Pole  For  f^jj'^^ 

depreciation  account  will  form  quite  a  considerable  portion  of  the 

factor  B,  and  as  a  large  value  to  the  factor  "  B  "  makes  a  show-  Condition  of  Pole   

ing  against  the  high  consumption  of  current  per  candle  power  ^—^-s———!^^^!'!-^-- g 

hour  very  bad,  it  would  appear  that  any  lamps  installed  that  did 

not    burn  at   the  time  of  maximum   current    output   from    the  ,>t  .\rm       Pins 

station  could  be  economically  used  of  a  poorer  etficiency  with 

longer  lile  than  lamps  which  do  burn  at   time  of  maximum  out- 

put,  because  any  additional  demand  for  current  on  a  plant  that  =" 

is  not  a  c  ill  for  current  at  the  lime  of  maximum  output,  does  not 

require  an  increase  of  plant  capacity.     In  estimating  the  best  ^^^    ..  ,. 

erticiencv  per  candle  power  hour,  or  per  lamp  hour,  for  these 

lamps  that  do  not  burn  at  the  time  pf  maximum  output,  the  cost 

of  interest  and  depreciation  entering  into  the  factor  "  B  "  in  the  ^th    "  .     .   "     ... 

formula  .in  fact  all  the  costs  that  increase  proportionately  as  the 

size  of  the  plant   required  to  serve  the  lights  wired)  should  be 

excluded  from  the  factor  "  B."     The  result  is  that  lamps  that  do  5th    '■  "   ... 

not  burn  at  the  time  of  maximum  output  can  be  econominally 

used  of  considerably  lower  efficiency  than  lamps  that  do  burn  at  ^^1^    .. 

that  time.  ^ 

The  outline  of  the  reconstruction  contained  in  this  paper  and 
the  statement  of  the  results  so  far  obtained  are  lor  an  electric  7th 
lighting  station  serving  6o,ooo  incandescent  lamps.  Another 
much  smaller  electric  lighting  station  has  had  its  transformer  ^^^  .. 
system  rearranged,  within  the  past  year,  upon  the  same  plans 
outlined  for  the  station  serving  6o,ooo  lamps.  This  smaller 
station  had,  and  still  has,  a  capacity  of  two  500  light  dynamos,  oth    '  ■• 

serving  2,100  lights  wired.  At  the  time  of  heavy  load,  the 
statioii  was  loaded  beyond  a  safe  limit.  Apart  from  this  the 
demand  for  an  increase  in  the  number  of  lights  wired  could  not  loth  '  ....  "  .... 
be  met.  An  increase  in  the  boiler,  engine  and  dynamo  capacity 
appeared,  to  some,  the  only  way  to  meet  the  requirements  ;  .j.,.^^^^^^^^,,^ 
however,  this  was  unnecessary  as  the  transformer  system  was 
rearranged,  and  thereby  ample  capacity  to  meet  the  immediate 

demands  was  furnished.     Prior  to  this  rearrangement  there  were  Arc  Lamps. 65  c.p 32  c  p 

79  transformers  on  the  lines,  having  a  leakage  of  about  twenty 

amperes.     The  79  old  were  replaced  by  42  modern  transformers, 

having  a  leakage  of  less  than  four  amperes.     By  this  rearrange-  Lightning  .'Arresters 

meni  and  the  substitution  of  modern  tor  the  old  transformers, 

a  reduction  in  load  was  obtained  of  sixteen  amperes  which  per-  j,^^^^^^  

mits  of  the   station   not  only   carrying    safely,    with    the    same 
station    equipment,  what    was    formerly  an  overload,  but   also 

permits  of    an  increase  in  the  earning  power  of  the  plant    of  

approximately  one  thousand  16  candle  power  lamps. 
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THE  OUTLOOK  FOR  THE  ELECTRIC  RAILWAY. 

Bv  F.  C.  Armstrong. 
It  is  a  significant  evidence  of  the  confident  spirit  with  which  we  have 
learned  to  regard  the  sure  and  rapid  progress  of  modern  electrical  inven- 
tion that  we  accept  to-day  without  comment  and  as  an  established  prac- 
tice what  was  but  yesterday  a  matter  of  tentative  and  doubtful  experi- 
ment. This  rapidity  of  achievement  has  characterized  the  development 
of  the  electric  railway,  in  common  with  the  other  great  depaitments  of 
electrical  industry,  and  has  already  been  productive  of  results  of  which 
we  can  scarcely  as  yet  appieciate  the  economic  and  social  importance. 

Up  to  within  the  past  year,  however,  the  application  of  electric 
motive  power  for  railway  purposes  has  been  practically  limited  to  the 
improvement,  amounting  to  a  revolution,  of  the  street  railway  proper, 
and  an  extension  of  its  field  as  the  suburban  railway.  The  work  in  this 
direction,  though  difficult  in  detail,  is  necessarily  limited  in  range,  and 
at  the  present  moment  may  be  said  to  have  reached  a  stage  approaching 
finality-  The  street  railway  motor  of  to-day  may  be  considered,  in 
view  of  the  conditions  under  which  it  operates — limited  space,  exposed 
position,  light  weight  and  severe  service,  as  a  highly  efficient  and  salis- 
tactory  machine.  The  controlling  apparatus  has  been  developed  to  an 
equally  high  degree  of  perfection,  ensuring  in  the  best  types  a  maximum 
economy  of  current,  and  reduction  of  strain  on  the  motors  under  varying 
conditions  of  operation,  and  even  adding  to  its  normal  function  the 
duties  of  an  electric  brake.  In  the  power  house,  Ihe  substitution  for 
the  small  belt-driven  generator,  of  the  large,  compact,  slow-speed  direct- 
connected  unit,  with  its  steel  frame  and  iron-clad  armature,  leaves  little 
room  for  improvement  in  the  way  of  higher  efficiency,  closer  regulation 
or  greater  durability.  Improvements  in  design  and  material  have  done 
much  to  remedy  the  unsightliness  and  unreliability  of  the  devices  used  in 
overhead  construction  and  the  standard  pressure  of  500  to  600  volts  is 
found,  even  for  .suburban  extensions  of  considerable  length,  to  be  com- 
mensurate with  a  reasonable  copper  economy.  From  a  financial  point 
of  view  the  position  of  the  electric  street  railway  is  equally  assured  and 
satisfactory.  No  field  for  legitimate  investment  is  now  more  favorably 
considered  than  that  offered  by  the  securities  of  a  well-managed  and 
well-equipped  electric  railway  in  a  city  or  town  of  any  size  suitable  to 
its  capitalization.  As  evidence  of  the  financial  importance  to  which  the 
electric  street  railway  interests  in  Canada  have  attained,  may  be  cited 
the  fact  that  there  are  at   present  in   operation,   or  being  constructed  in 
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the  Dominion,  36  electric  street  railways,  having  a  total  mileage  of 
close  upon  600  miles,  using  750  motor  car-.,  with  a  total  generating 
capacity  of  19,500  kilouatts,  and  representing  an  actual  investment  in 
round  figures  of  over  twenty  millions  of  dollars. 

At  this  point,  and  at  a  meeting  held  in  the  city  of  Toronto,  it  is 
peculiarly  fitting  by  way  of  contrast  and  as  epitomizing  the  development 
of  less  than  one  decade,  to  quote  from  a  catalogue  issued  nine  years  ago, 
in  1887,  hearing  the  title  "The  Van  Depoele  System  of  Electric  Rail- 
ways," in  which  under  the  heading  "  Kacts  about  running  the  Toronto 
Electric  Railway  in  18S5,"  we  find  the  following  : 

"  Plant  consisted  of  one  engine,  automatic,  lo  x  16  cylinder,  150  revo- 
lutions per  minute  ;  one  electric  generator,  forty  horse-power ;  one  elec- 
tric motor,  thirty  five  horse-power  ;  one  motor  car,  weight  six  tons ; 
three  passenger  cars,  each  t«o  tons.  Average  number  of  passengeis 
carried,  eighty-three  per  car  ;  estimated  weight  of  passengers  per  train, 
16  tons  ;  total  weight  of  train,  1 1  tons  ;  length  of  track,  one  mile  (with 
one  grade  of  six  per  cent. )  ;  average  speed,  30  miles  per  hour  ;  passen- 
gers carried  in  5  days,  50,000  ;  average  consumption  of  coal  per  day  of 
ten  hours,  1200  lbs. ;  distance  travelled  in  ten  hours,  including  stopping 
to  take  on  passengeis,  200  miles." 

The  generator  in  the  case,  it  may  be  added,  was  a  40-light  arc  ma- 
chine, having,  it  is  stated,  "an  electromotive  force  of  1300  volts,  and 
an  intensity  of  current  of  about  18  amperes,"  and  the  single  motor, 
belted  to  the  axle,  w.-is  a  35light  machine  of  similar  type.  In  the  same 
catalogue  we  find  a  description  of  each  of  the  Van  Depoele  roads  in 
oper.ation  at  the  date  of  its  issue.  The  list  is  a  short  one — Montgomery, 
Alabama,  l^  miles;  Detroit,  Mich.,  li^  miles;  Windsor,  Ont.,  2 
miles;  Appleton,  Wisconsin,  4^4  miles;  I'ort  Huron,  Michigan,  3 
miles,  and  .Scranton,  Pennsylvania,  2  miles ;  a  total  of  143^'  miles.  It 
is  amusing  to  note  following  this  modest  list  of  roads  installed,  the  bold 
challenge  that  "  As  the  matter  now  stands  we  have  more  miles  of  elec- 
tric railway  now  in  successful  operation  than  all  the  other  electric  rail- 
ways in  the  world  combined." 

Coming  now  to  a  consideration  of  the  subject  of  this  paper,  it  is  not 
unreasonable  to  augur  from  the  success  of  the  electric  railway  in  the 
past,  an  outlook  for  the  future  equally  brilliant  and  promising.  We 
may  leave  out  of  consideration  the  work  which  still  remains  to  be  done 
in  affording  rapid  transit  for  the  cities  and  towns  which  are  as  jet  either 
working  without  street  railways  altogether,  or  in  which  the  exi>ting 
systems  are  still  operated  as  horse  or  cable  roads.  The  horse  as  a  pro- 
pulsive agent  for  the  street  car,  is  steadily  pu  suing  his  course  to  his  des- 
tined place  in  the  museum,  while  the  cable,  in  spite  of  the  tremendous 
inertia  of  invested  capital,  is,  except  in  the  most  congested  f  onions  of 
the  larger  cities,  rapidly  giving  way  before  the  greater  economy  of  elec- 
trical operation.  The  recent  clectncal  equipment  of  the  extensive  Pitts- 
burg cable  systems,  involving  the  abandonment  of  an  investment  of 
many  millions  of  dollars,   may  be  instanced  in  this  connection. 

The  field  for  future  development  in  electric  traction  lies  in  two  dis- 
tinct directions  :  in  the  first  place,  in  the  equipment  and  operation  of 
that  recent  but  now  most  important  factor  in  transportation — the  light 
or  secondary  railway,  which  will  in  time  lake  form  as  a  network  of 
feeders  and  channels  of  distribution  for  the  large  centres  of  population 
and  the  great  trunk  railways  ;  in  the  second  place  as  the  successor  of  the 
steam  locomotive  in  the  operation  of  the  trunk  systems  themselve-. 

It  is  in  the  first  direction  in  which  alriady  some  development  lias 
taken  place  that  we  may  expect  the  most  substantial  immediate  progress. 
The  possibilities  of  the  light  railway  have  of  late  been  the  subject  of 
anx'ous  and  careful  scrutiny  on  the  part  of  political  economists  in  Eng 
land  and  on  the  continent  generally,  as  a  possible  relief  for  the  present 
acute  and  world-wide  agricultural  depression.  Without  going  into  the 
social  or  economic  phases  of  the  question  it  seems  undoubted  that  from 
all  the  large  centres  of  population  and  production  we  may  expect  to  see 
systems  of  light  railway  lines  radiating  to  the  limits  of  their  spheres  of 
commercial  influence  and  affording  at  a  minimum  of  cost  an  a  lequate 
means  for  transportation  and  interchange  of  the  products  of  the  farm  on 
the  one  hand,  and  of  the  factory  on  the  oth  r. 

For  such  a  system  requiring  a  frequent  and  flexible  but  not  a  heavy  oi 
high  speed  service  no  enormous  investment  of  capital  would  be  lequired. 
The  use  of  the  public  highway  would  save  the  otherwise  heavy  outlay 
for  right  of  way,  and  its  gr.nde  could,  for  the  mosi  part,  be  conformed 
to.  The  track  and  roadbed,  even  with  rails  heavy  enough  for  standard 
freight  cars,  can,  it  has  been  shown,  be  laid  for  little  more  than  the  cost 
per  mile  of  a  first-class  macadamized  roadway.  The  depreciation 
charges,  under  normal  conditions,  would  be  certainly  no  greater,  and 
the  cost  of  equipment  and  operation  with  electric  power,  even  with  the 
transmission  limit  of  our  five  hundred  volt  direct  current  apparatus,  such 
as  to  render  practicable  the  working  of  such  systems  over  a  considerable 
range.  We  have  in  Canada  several  examples  of  this  class  of  railway,  as 
yet  on  a  limited  scale,  but  in  each  case  affording  facilities  for  transporta- 
tion, both  of  passengers  and  light  freight,  recognized  as  being  of  the 
utmost  value  10  the  public.  Each  of  these  roads  are,  it  is  encouraging 
to  note,  yielding  a  fair  return  for  the  money  invested.  In  the  same  way 
the  branch  lines  and  feeder;  of  the  trunk  railways,  which  are  now  o^>er- 
ated  in  many  cases  at  a  loss,  mainly  by  reason  of  the  inadiquate  service 
to  which  they  are  limited  by  the  use  of  the  steam  locomotive,  would,  if 
electiically  equipped  for  a  light  and  frequent  service,  become  a  produc- 
tive part  of  the  system  to  which  they  stand  at  present  in  the  relation  of 
a  necessary  evil. 

It  seems,  therefore,  reasonably  clear  th.it  in  the  development  of  the 
system  of  secondary  railways  which  are  coming  into  being  as  the  result 
of  a  pressing  economic  necessity,  the  electric  motor  is  to  find  a  new  and 
widely  extended  field  of  usefulnes,s.  The  great  desideratum  at  present 
for  this  work  is  a  successful  alternating  railway  motor  which,  it  is  safe 
to  anticipate,  will  be  added  to  the  list  of  standard  equipment  in  the 
very  ne.-r  future.  Under  present  conditions,  while  the  use  of  the 
booster  or  of  polyphase  transmission  apparatus  with  rotary  transformers 
has  made  commercially  possible  the  supply  of  current  for  distances  up  to 
twenty  miles,  or  even  more,  from  the  powerhouse,  their  availability  has 
been  lessened  by  the  drawback  of  excessive  loss  in  the  one  case  and  of 
great  cost  in  the  other. 

Before  leaving  this  part  of  the  subject,  however,  it  would  be  as  well 
to  point  out,  in  view  of  the  alacrity  with  which  the  possibilities  which 
we  have  been  discussing  are   being   taken   up  as  a  new  and  promising 


field  for  the  exercise  of  their  peculiar  abilities  by  the  versatile  and 
talented  class  o(  gentlemen  known  as  promoters,  that  there  is  no  reason 
to  suppose  that  such  a  wholesale  programme  of  light  railway  construc- 
tion and  conversion  of  existing  steam  branches  would  be  an  immediately 
profitable  or  possible  undertaking.  In  many  cases  the  gains  made  will 
be  in  the  form  of  a  general  public  benefit  rather  than  a  concrete  return 
in  dividends  for  the  money  invested.  The  smaller  and  more  profitable 
openings  for  the  construction  ol  these  lines  will  afford  a  field  for  private 
enterprise,  but  any  comprehensive  .scheme  will  undoubtedly  demand  in 
the  form  of  governmental  aid,  the  support  of  the  public,  who  will  be  its 
main  beneficiaries. 

We  may  now  consider  briefly  the  position  likely  to  be  attained  by  the 
electric  motor  as  a  successor  to  the  steam  locomotive  in  the  operation  of 
the  great  trunk  lines.  Here  the  conditions  differ  materially  from  those 
which  have  led  in  so  short  a  time  to  a  practically  complete  [wssession  of 
the  field  of  street  railway  traction,  and  which  seem  likely  to  produce 
similar  results  in  the  case  of  the  secondary  railways.  It  must  be  con- 
ceded that  no  opening  or  necessity  exists  for  the  construction  of  new 
trunk  lines  operated  electrically  in  competition  with  existing  steam 
ro.ids.  The  eventual  triumph  of  electricity  over  steam,  for  heavy  loco- 
motive purposes  will  come  in  due  course  as  a  result  of  the  establishment 
of  its  superiority  for  the  service,  but  its  general  adoption  will  be  delayed 
beyond  that  point  by  a  natural  reluctance  to  wipe  out  the  capital  repre- 
sented by  existing  equipment.  It  must  be  recognized  that  the  evolution 
which  attends  all  branches  of  mechanical  development  has  produced  in 
the  steam  locomotive  of  to-day  a  type  admirably  adapted  to  the  work 
which  il  has  so  far  been  called  on  to  perform.  It  is  in  the  continual 
demand  on  the  pan  of  the  public,  .for  higher  and  higher  speeds  between 
terminal  points,  and  the  still  more  imperative  necessity  in  the  face  of 
keen  competition  and  lowering  rates  for  a  reduction  of  operating 
expenses  ;o  the  minimum  point,  that  we  may  expect  to  find  ultimately 
the  most  favorable  contributing  cause  foi  the  general  adoption  of  electric 
motive  powei  on  the  trunk  systems.  The  direct  rotary  action  of  the  elec- 
tric motor  and  the  practical  limitation  of  its  power  only  by  the  capacity 
of  the  stationary  source  of  supply  entail  the  possibility  of  an  increase  in 
rates  of  speed  up  to  the  highest  point  at  which  a  perfectly  constructed 
roadbed  without  grades  and  curves  will  hold  a  car  on  the  track.  A 
recent  study  of  the  operation  of  the  Pennsylvania  Railway  would  seem 
to  show  that  such  savings  in  fuel,  labor  and  maintenance  accounts  would 
follow  its  re-equipment  for  electric  traction  as  to  make  it  commercially 
desirable,  even  under  present  conditions. 

It  is  no  extravagant  prediction  to  say  that  members  of  this  Association 
who  witnessed,  in  1885  and  '86,  at  the  Toronto  Exhibition,  the  modest 
beginnings  of  electric  traction  in  Canada  will  see  it  supersede  the  steam 
locomotive  in  the  operation  of  the  Canadian  Pacific  and  Grand  Trunk 
Railway  systems. 


SPARKS. 

The  employees  of  the  Toronto  Street  Railway  Company  held 
their  annual  pic-nic  a  fortnight  ago. 

Messrs.  Folger  Bros.,  of  Kingston,  Ont.,  will  probably  make  a 
bid  for  the  Watertown  electric  railway,  which  is  now  in  the  hands 
of  a  receiver. 

The  .^itna  Boiler  Company,  of  Toronto,  Ont.,  is  applying  for  a 
charter  of  incorporation.  The  capital  stock  is  $20,000,  the 
objects  of  the  company  being  lo  manufacture  the  .^Ina  safety 
water  tube  boiler. 

The  Hamilton  Radial  Railway  Company  have  closed  a  contract 
with  an  .Vmerican  firm  to  fit  a  number  of  cars  with  a  patent  air- 
brake that  will  stop  a  car  going  at  full  speed  in  one  car  length 
without  injuring  the  mechanism. 

The  Canadian  Telephone  Company,  with  a  capital  slock  of 
$10,000,  and  headquarters  at  Sawyerville,  Cue.,  is  applying  to  be 
incorporated  for  the  construction  and  working  of  a  telephone 
system  in  the  county  of  Compton  and  other  counties  in  the  Prov- 
ince of  Ouebec. 

The  large  fly-wheel  of  the  engine  in  the  H.,  G.  &  B.  power- 
house at  Stoney  Creek  burst  recently,  a  piece  of  the  wheel  going 
through  the  roof,  and  another  (wrtion  smashing  through  the  floor. 
Besides  the  damage  to  the  wheel  and  the  building,  the  switch- 
board was  injured.  Power  was  obtained  from  the  Street  Rail- 
way Company  until  the  H.,  O.  &  B.  Company  got  another  engine 
running.      .About  $3,500  damage  was  done. 

Compared  with  other  large  towns,  London  is  easily  at  the  head 
for  the  magnitude  of  its  electrical  supply.  Paris,  for  instance,  has 
only  an  equivalent  of  about  500,000  eight-candle  power  lamps,  as 
compared  with  the  1,200,000  lamps  in  London,  as  stated  above. 
Manchester  and  Liverpool  have,  respectively,  about  92,000  and 
54, 000 :  Glasgow,  70,000;  Edinburgh,  43,000;  Dublin,  16,000, 
and  Cardiff,  9,000.  Of  the  total  capital  expended  in  the  whole  of 
the  L'nited  Kingdom  for  supplying  electricity,  London  has  spent 
more  than  one-half. 

The  new  power  house  of  the  Trenton  Electric  Company  at 
Trenton,  Ont.,  was  formally  opened  a  fortnight  ago.  The  build- 
ing is  a  large  and  substantial  one,  erected  on  the  Trent  river  a 
short  distance  east  of  the  G.T.R.  station.  The  roof  and  sides  are 
covered  with  iron  sheeting.  The  water  wheels  consist  of  two  150 
h.p.  vertical  turbines,  manufactured  by  the  Wni.  Hamilton  Co.,  of 
Peterboro.  They  are  geared  direclly  to  a  large  6  in.  line  shaft, 
which  runs  the  whole  length  of  the  building.  A  convenient 
arrangement  is  made  by  providing  each  of  these  wheels  with  a 
friction  clutch,  whereby  each  may  be  used  independently  of  the 
other.  The  two  large  generators  arc  200  h.p.  each,  bolted  direct 
to  two  pulleys  on  the  line  shaft  8  ft.  in  diameter.  The  switch- 
bo.ird,  6  V  7 '2  ft.  in  diameter,  consists  of  three  polished  panels  of 
white  marble,  on  which  are  mounted  the  various  instruments, 
switches,  regulators,  elc  necessarj-  for  the  controlling  of  such  a 
large  plant. 
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SPARKS. 

\V.  H.  Train,  of  Burks  Falls,  has  recently  ordered  a  500  lijifhl 
increase  to  his  direct  current  incandescent  plant  from  the  Cana- 
dian General  Electric  Co. 

The  capital  stock  of  the  Lachine  Rapids  Hydraulic  Co.  has 
been  increased  to  $j, 000,000.  The  new  stock  has  all  been  taken 
up  by  the  present  shareholders  of  the  company. 

Thos.  Andrews,  of  Thornbury,  is  installing-  a  five  hundred  li^ht 
alternating  plant  to  furnish  incandescent  lighting  in  Thornbury 
and  also  in  Clarksburg,  distant  about  one  mile.  The  Canadian 
General  Electric  Co.  are  supplying  the  apparatus. 

The  Trenton  Electric  Power  Company  has  been  given  the  con- 
tract for  lighting  the  city.  The  franchise  extends  for  twenty 
years,  and  gives  them  the  right  to  erect  poles  on  the  city  streets 
for  the  purpose  of  supplying  light,  power  and  heat. 

Jas.  Playfair,  of  Midland,  has  closed  a  contract  with  the  Cana- 
dian General  Electric  Co.  for  a  plant  to  be  installed  on  the  steam 
barge  "  Hall."  Both  arc  and  incandescent  lights  will  be  used  ; 
the  former  for  lighting  the  docks  at  which  the  steamer  is  loading. 

D.  Knechtel,  of  Hanover,  is  extending  his  monocyclic  circuit  to 
Carlsruhe,  a  distance  of  three  and  a  half  miles,  and  to  Neustadt, 
a  distance  of  7^  miles  from  the  power  house.  This  extension  is 
an  interesting  evidence  of  the  range  over  which  current  may  be 
profitably  distributed  from  a  modern  alternating  system. 

The  report  of  the  General  Electric  Company  of  N'ew  York  for 


the  fiscal  year  ending  J.inuarN- 3 1st  last, shows  the  business  secured 
to  have  been  less  than  10  per  cent,  greater  in  value  of  sales  than 
for  the  year  previous.  The  gross  earnings  were  $13,515,667  and 
the  gross  expenditure  $1 1,910,240.  The  deficit  incre.ised  $877,645. 
The  net  loss  of  liquid.'ilion,  now  charged  to  the  $2,000,000 
special  allowance  after  January  31,  1895,  was  $530,152.  The 
company  has  no  notes  payable  outstanding,  nor  is  any  paper 
bearing  the  company's  endorsement  under  discount.  The  report 
recites  the  fact  of  the  contract  that  l.as  been  concluded  with  the 
Westinghouse  Electric  and  Manufacturing  Company.  The  foreign 
business  of  the  company  has  shown  a  gratifying  increase. 

The  Xi.agara  Falls  Electric  Light  &  Power  Co.  are  making 
extensive  additions  and  changes  in  their  plant,  involving  an 
expenditure  of  over  $25,000.  A  handsome  new  power  house 
of  pressed  brick  is  in  course  of  erection  in  a  central  locality  where 
an  ample  supply  of  water  can  be  obtained  for  condensing.  The 
steam  plant  will  consist  of  two  200  horse-power  compound  con- 
densing W'heelock  engines.  For  the  incandescent  service  an 
order  was  given  to  the  Canadian  General  Electric  Co.  for  two 
120  kilowatt  single-phase  alternators.  In  case  a  demand  for 
power  arises,  it  is  intended  to  install  a  500  volt  direct  current 
power  generator.  The  switchboard  is  to  be  of  white  marble,  and 
the  instruments  and  their  arrangements  are  of  the  most  modern  de- 
sign. A  system  of  three  wire  secondary  mains  is  being  installed 
for  distribution  through  the  central  part  of  the  town.  The  work 
is  being  carried  on  under  the  supervision  of  Mr.  Geo.  Foster,  the 
superintendent  of  the  conipanw 
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ELECTRICAL  POWER  TRANSMISSION  TO 
HAMILTON. 

The  Cataract  Power  Company  has  been  incorporated 
at  Hamilton,  with  a  capital  stock  of  $99,000,  for  the 
purpose  of  transmitting-  electric  power  from  DeCew 
Falls  to  Hamilton,  a  distance  of  32  miles.  The  pro- 
moters of  the  company  are  Hon.  J.  M.  Gibson,  James 
Dixon,  John  Moodie,  John  William  Sutherland,  John 
Patterson,  and  Edmund  Brown  Patterson,  all  of  Hamil- 
ton. DeCew  Falls  are  situated  about  two  miles  from 
St.  Catharines  and  receive  a  constant  and  unfailing  sup- 
ply of  water  from  Lake  Erie.  The  height  of  the  fall  is 
about  270  feet.  The  depth  of  water  at  the  brow  of  the 
fall  is  about  5  inches,  and  the  width  about  18  feet. 
This  comparatively  small  body  of 
water,  operating  upon  water 
wheels  from  the  height  mentioned, 
is  capable  of  generating  2,500 
horse  power.  The  only  purpose 
served  at  present  by  this  magnifi- 
cent water  power  is  the  operation 
of  a  couple  of  small  mills.  The 
Cataract  Power  Company  have 
acquired  the  sole  ownership  of  the 
water  privilege,  and  are  under- 
stood to  have  gone  very  thor- 
oughly into  the  practicability  of 
the  scheme  for  transmitting  the 
power  to  Hamilton.  No  particu- 
lars are  as  yet  obtainable  regard- 
ing the  system  or  methods  to  be 
adopted  for  transmission,  but 
the  details  are  said  to  have  been 
carefully  worked  out  and  sub- 
mitted to  Nikola  Tesia  and  other 
electrical    experts,   who  have  an-  ,,    . ,      ,,  '      •  ■„■ 

proved  of  them. 

The  company  have  submitted  to  the  Hamilton  Street 
Railway  Co.,  Hamilton  and  Dundas  Railway  Co., 
Hamilton,  Grimsby  and  Beamsville  Railway  Co.,  Ham- 
ilton Electric  Light  and  Power  Co.,  and  other  large 
power  users,  a  proposition  to  supply  them  with  power 
at  a  cost  very  much  below  what  they  are  paying  under 
present  conditions.  The  proposition  is  that  the  power 
shall  be  supplied  under  guarantee,  so  that  the  purchaser 
is  asked  to  assume  no  risk  whatever.  If  the  company 
succeed  in  getting  the  acceptance  of  their  proposition 
from  the  leading  power  users,  the  work  of  installing  the 
necessary  plant  will  be  at  once  proceeded  with.  The 
total  cost  of  carrying  the  enterprise  to  completion  is  es- 
timated at  nearly  a  quarter  of  a  million  dollars.  If  car- 
ried out  this  will  be  the  longest  electric  power  trans- 
mission line  in  the  Dominion,  and  one  of  the  longest  in 
the  world. 


The  further  development  of  so  important  an  enter- 
prise, and  one  which  bears  to  some  extent  the  character 
of  an  experiment,  will  be  watched  with  much  interest. 
The  recent  declaration  of  Nikola  TesIa  that  he  has 
solved  the  means  of  successfully  transmitting  electric 
power  for  commercial  purposes  to  a  distance  of  500 
miles,  augurs  well  for  the  success  of  this  and  enterprises 
of  like  character  in  the  future. 


BARRIE  ELECTRIC  LIGHTING  PLANT. 

The  picluresqiie  town  of  Ivirrie,  siliialed  on  the  shores  of 
Kenipenfeldt  B.iy,  is  lijjiited  at  niglit  by  (wo  electric  plants. 

The  steam  plant,  situated  on  Bayfield  street,  was  designed  by 
Messrs.  Kennedy,  Mc\'iltie  &  Co.,  architects.  It  acts  as  an 
ai.xilliary  to  the  water  plant,  which  is  situated  at  Midhurst,  six 
miles  north. 

The  switch  board  is  a  substantial 
slate  affair,  equipped  with  Brush  instru- 
ments. The  switch  board  room  is 
merely  a  platform  raised  about  ten  feet 
above  the  floor  of  the  dynamo  room. 
A  balcony  runs  around  behind  the 
board,  so  that  the  operator  can  see  all 
of  the  machines  from  above.  Stairs 
lead  down  to  the  floor  of  the  dynamo 
room,  which  is  floored  in  maple.  .All 
the  machines  are  set  on  stone  founda- 
tions, and  the  fly  wheel  of  the  enjcine  is 
supported  on  stone  abutments. 

The  engine  is  a  Brown  tandem  com- 
pound, 180  h.  p.,  with  a  fly  wheel  12 
feet  in  diameter  by  24  inches  face,  driv- 
ing a  22  inch  belt  onto  a  line  of  shafting, 
35  feet  long  by  4j^  inches  in  diameter. 
The  line  of  shafting  is  below  the  switch 
board  room,  and  is  on  a  level  with  the 
floor  of  the  dynamo  room,  the  pulleys 
on  it  working  in  a  pit.  From  the  line 
of  shafting,  a  12  inch  belt  drives  a  1000 
light  Brush  .iltemator  with  exciter. 
Three  five  inch  belts  drive  three  Ball 
arc  machines  of  25  lights  each.  The 
machines  are  ne.it  and  clean,  and  everything  about  the  pl.ice  h.is 
a  spick  and  span  appearance. 

In  the  boiler  room  two  14'  by  60"  Poison  too  h.  p.  boilers, 
fed  by  a  Ch.ns.  Smith  t'cei]  pump,  and  fired  by  soft  wood,  gener- 
ate the  steam  for  the  engine.  A  l^ilson  dependent  condenser, 
ilirect  connected,  with  a  cipacity  of  3000 gallons  of  water  (ler  hour 
;il  90°,  beneath  the  floor  of  the  dynamo  room.  The  brick 
chimney  is  .'i  subslanti.'il  structure  of  considerable  height. 

The  switch  board  room,  the  ui.inager's  office,  and  the  cloak 
rt)Om  .are  ceiled  with  b.asswood  and  the  floors  are  ni.iple.  The 
manager's  office  is  neatly  fitted  up  and  overlooks  the  flower 
garden  .ind  well  kepi  lawn.  On  the  switch  boanl  are  seven 
switches  for  incandescent  circuits.  The  board  is  fully  ei|uip|>ed, 
iind  tlie  liglit  is  sold  princip.illy  by  meter.  The  dyn.inio  room  is 
lighted  bv  an  .irc  light,  and  the  rest  of  the  building  bv  incandes- 
cent lights. 

.At  Midhurst  there  .ire  two  sl.itions,  one  for  arc  lighting  and  one 
lor  the  alternators.  The  machines  in  these  plants  arc  dupli- 
cates i^(  the  B.irrie  (ilant.  .A  30  foot  head  of  water  drives  the  arc 
plant,  and  a  flume  leads  down  to  the  inc.-iiulescent  plant. 

The  company  is  in.inaged  by  an  efficient  bo.ird  of  directors, 
comprising  Jas.  T.  Burton,  President;  M.  Burton,  vice-Pres. ;  S. 
A.  Sett,  Secty;  J.is.  A.  Sanford,   Sup!  ;   I..  E.  P.  Pepler,  director. 
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BY  THE  WAY. 

Mr.  H.  K.  HiH-.K,  a  prominent  Uimherman  ot  Sydney, 
N.S.W.,  is  making  a  tour  of  Canada,  investigating  the 
merits  of  the  various  electrical  systems.  He  expresses 
surprise  at  the  number  of  water  powers.  In  Australia, 
he  says,  there  are  but  two  systems  operated  by  water 
power,  and  to  obtain  the  water  for  one  of  these  a  tunnel 
one  mile  in  length  was  constructed.  The  rivers  of  Aus- 
tralia differ  from  those  of  Canada,  in  that  they  run  for 
some  miles  and  then  disappear  for  miles.  This,  he 
says,  is  due  to  the  porous  nature  of  the  ground  in  some 
parts. 

X       X       X      X 

During  the  four  or  five  years  of  business  depression 
through  which  we  have  been  passing,  all  classes  have 
been  on  the  lookout  for  indications  of  returning  pros- 
perity. As  a  rule  they  have  seen  little  of  an  encourag- 
ing character,  while  with  some  things  have  been  going 
from  bad  to  worse.  I  met  a  man  thus  situated  recently, 
to  whom  I  propounded  the  oft-put  question:  "What 
is  the  business  outlook  ?  "  The  answer  I  received  is 
worthy  of  preservation.  Said  he,  "Two  or  three  years 
ago,  you  and  I  were  living  on  our  Faith  that  the  times 
would  improve.  Last  year  we  thought  we  could  dis- 
cern signs  of  promise  and  we  lived  on  Hope.  This 
year  I  am  living  on  Charity." 


The  pathway  of  the  sales  agent  of  an  electric  manu- 
facturing company  is  not  always  strewn  with  roses, 
judging  by  an  experience  which  one  of  them  related  to 
me  the  other  day.      "You  remember,"  said  he,  that  the 

city  of was  lately  equipped  with  an  electric  street 

railway.  Well,  I  am  the  individual  who  worked  that 
enterprise  up  from  its  very  foundation,  and  failed  to  get 
either  credit  or  dollars  for  my  labor.  First  of  all  I  di- 
rected my  attention  to  the  Council,  and  after  much  ex- 
penditure of  time  and  the  breaking  of  more  than  one 
bottle  of  wine,  secured  for  the  promoters  of  the  road  a 
franchise,  which,  owing  to  local  prejudices,  they  could 
not  have. obtained  for  themselves.  I  next  prepared  plans 
and  specifications  upon  which  they  might  invite  tenders 
for  the  apparatus  and  construction.  Tenders  were 
called,  and  a  meeting  of  the  Council  held  to  consider 
them,  at  which  I  could  not  be  present  on  account  of 
having  to  appear  as  a  witness  in  a  suit  for  the  recovery 
of  $250  misapplied  funds.  In  my  absence  another  re- 
presentative of  our  company,  who  was  totally  unknown 
to  the  aldermen,  was  delegated  to  attend  the  meeting  ot 
the  Council  in  the  interests  of  our  tender.  The  result 
was  that  the  Council  accepted  the  tender  ot  a  rival  con- 
cern, and  we  were  out  the  profits  on  a  $30,000  contract, 
plus  time,  effort  and  incidental  expenses — the  latter  of 
which  came  out  of  my  own  pocket.  When,  afterwards, 
I  ventured  to  ask  some  of  the  promoters  if  they  did  not 
think  I  was  entitled  to  a  little  more  consideration,  after 
all  1  had  done  in  getting  them  the  franchise,  etc.,  they 
frankly  admitted  that  they  had  entirely  overlooked  that 
feature  of  the  matter,  and  had  simply  voted  that  the 
lowest  tender  be  accepted,  regardless  of  everything  else. 
If  it  had  not  been  for  that  paltry  law  suit,  I  would  have 
been  certain  to  have  got  that  contract.  The  last  straw 
on  the  camel's  back  was  the  fact  that  the  law  suit  went 
against  us  also,  and  we  lost  the  whole  business."  For- 
tunately such  extraordinarily  "rough"  experiences  do 
not  strike  a  man  often,  but  when  they  do  they  hit  him 
hard. 


As  the  result  of  the  efforts  of  a  Canadian  syndicat  e 
the  antipathy  to  the  trolley  system  of  street  car  propul- 
sion in  England  bids  fair  to  be  largely  overcome.  This 
syndicate  is  composed  of  Mr.  Wm.  Mackenzie,  president 
of  the  Toronto  Street  Railway  Company,  and  Mr.  James 
Ross,  manager  of  the  Montreal  Street  Railway,  who 
have  been  negotiating  for  the  purchase  of  the  franchise 
of  the  existing  street  railway  company  of  Birmingham, 
Eng.  I  met  Mr.  Mackenzie  a  few  days  after  his  return 
from  Europe,  and  he  informed  me  that  the  deal  was 
considered  as  good  as  closed.  He  said  :  "  There  is  just 
Mr.  Ross  and  myself  in  the  company  as  yet.  The  con- 
ditions of  the  purchase  are  that  we  secure  an  extension 
of  21  years  of  the  lease  of  the  road,  and  that  the  City 
Council  permit  the  use  of  the  trolley  system,  but  we 
do  not  anticipate  any  difficulty  in  that  line.  Of  course, 
the  work  of  electrifying  the  system  will  not  be  com- 
menced until  next  spring.  The  road  is  forty  miles  in 
length,  and  the  population  of  Birmingham,  1  should  say, 
about  three  times  as  large  as  Toronto."  To  the  ques- 
tion, "Is  it  your  intention  to  endeavor  to  secure  other 
franchises?"  Mr.  Mackenzie  remarked  that  after  the  Bir- 
mingham system  was  in  operation,  he  thought  other 
cities  would  soon  fall  in  line.  He  hoped  eventually  to 
secure  the  adoption  of  the  trolley  system  in  London, 
where  horse  cars  and  busses  are  now  used,  and  where 
the  prejudice  against  poles  and  overhead  wires  is  very 
strong.  "  About  the  best  electric  railway  in  England," 
he  said,  "is  on  the  Isle  of  Man  ;  it  is  eight  miles  in 
length,  double-tracked,  and  works  very  efficiently.  In 
the  matter  of  lighting  they  are  much  further  advanced, 
and  I  had  the  pleasure  of  visiting  an  immense  installa- 
tion at  London.  As  regards  electrical  machinery,  I  do 
not  think  they  are  quite  as  far  advanced  in  Great 
Britain,  and  it  is  just  possible  that  some  American  ma- 
chinery will  be  required  for  the  proposed  conversion  ol 
the  Birmingham  road."  Mr.  Mackenzie  purposes  mak- 
ing another  trip  to  Europe  this  fall. 


ECONOMIES  IN  CENTRAL  STATION 
PRACTICE. 

A  paper  on  the  above  subject  presented  recently 
before  the  Chicago  Electrical  Association  by  Mr.  Thos. 
C.  Grier,  concludes  as  follows : — 

There  are  'little'  economies  'in  details.'  Here  are  a 
few  short  quotations  from  letters  I  received  in  response 
to  my  query  as  to  little  economies : 

'The  first  to  come  to  mind  under  your  paper  is 
discount  all  bills  promptly,  as  your  suppiv  house  can 
afford  to  give  better  prices  when  they  know  their 
invoices  will  be  paid  promptly.' 

'If  furnishing  street  lights,  show  your  council  and 
committee  that  you  are  trying  to  give  the  city  all  the 
contract  calls  for.' 

'  Treat  your  customers  as  reasonably  as  possible  ; 
they  will  reciprocate.' 

'  Collect  all  your  bills   before  the    loth  of  the  month.' 

'  Keep  the  stock-room  under  lock  and  key  and  have 
supplies  taken  out  on  requision ;  men  get  careless  and 
this  is  a  leak  that  foots  up  very  fast.' 

'  Bad  joints,  that  is,  joints  not  soldered,  and  loose,  is 
poor  economy.' 

'The  use  of  exhaust  steam  for  heating  in  winter  is 
economy.' 

Every  plant  in  itself  is  a  distinct  problem  and  what 
may  be  economy  in  one  may  not  answer  in  another. 
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OTTAWA  LETTER. 

(Correspondence  of  the  Canaiiiav    K..ctkh:ai.  Nk»vs.) 

The  Ottawa  Electric  Railway  Co.  have  purchased  a 
large  parcel  of  property  near  the  Experimental  Farm. 
Sixteen  acres  of  this  is  wooded  with  elm,  maples  and 
birch,  and  is  known  as  the  "West  End  Park."  The 
Somersett  street  cars  furnish  a  five  minute  service  during 
the  evening,  and  less  frequently  during  the  day.  The 
park  was  opened  on  Saturday  evening,  July  i8th,  when 
4000  people  were  there.  The  company  have  erected  an 
open  air  theatre,  with  seating  capacity  for  1600  people. 
A  commodious  stage,  with  electric  foot-lights,  a  good 
orchestra  and  high  class  performances,  fill  this  enclosure 
every  evening.  Edison's  late  invention,  the  Vitascope, 
has  been  running  for  three  weeks.  It  requires  two  cur- 
rents to  operate  it.  The  trollev  circuit  was  used  to  re- 
volve the  films  before  the  aperture  and  an  alternat- 
ing circuit  to  project  the  views  on  the  canvas.  The 
grounds  are  lighted  by  numerous  arc  lights.  Five 
swings  and  a  piano  are  operated  by  an  ordinary  street 
car  motor.  The  company  deserve  great  praise  for  sup- 
plying pleasant  recreation  for  the  warm  summer 
evenings. 

Ottawa  possesses  a  large  number  of  electrical  firms, 
of  which  the  following  are  a  portion  : 

Godard,  Garrioch  &  Co.  have  been  very  busy,  and 
have  a  neat  display  of  electric  fixings  connected  with 
installations  of  light  or  power. 

The  young  firm  of  O'Rielly  &  Murphy  have  in  a  little 
over  a  year  built  up  a  satisfactory  business.  They  had 
as  many  as  fifteen  jobs  on  hand  at  once  this  summer. 

Chubbuch  &  Simpson,  a  new  firm,  are  doing  a  good 
business,  and  have  a  lot  of  work  on  hand. 

H.  McColl,  agent  for  the  Chanteloup  Mfg.  Co.,  Mon- 
treal, reports  business  fair. 

Mr.  Cotter  has  invented  an  electric  carpet  beater.  It 
is  a  simple  little  affair,  but  is  a  marvel  to  work. 

R.  .Anderson,  general  electrician,  is  installing  an  elec- 
tric lighting  plant  of  75  lights, on  the  steamer  Empress 
fortheO.R.X.  Co.,  and  a  25-light  plant  on  J.  G.  Brig- 
ham's  ferry  wharf. 

Ottawa  No.  7,  C.  A.  S.  E.,  who  have  a  number  of 
members  on  the  river,  hold  their  election  of  officers  in 
December  instead  of  May,  and  their  semi-monthly  meet- 
ings on  the  2nd  and  4th  Fridays.  Their  last  meeting, 
July  31st,  was  one  of  the  best  they  have  had.  The  offi- 
cers are  as  follows  :  President,  T.  J.  Merrill  ;  Vice- 
President,  A.  Gaul  ;  Financial  Secretary,  T.  Robert  ; 
Recording  Secretary,  T.  G.  Johnson  ;  Treasurer,  Wm. 
Hill  ;  Conductor,  John  Harris  ;  Door-Keeper,  J.  F. 
Peters  ;  Trustees,  Thos.  Wensley,  John  Cowan,  F.  G. 
Johnston.  The  delegates  to  the  Kingston  convention 
will  beT.  J.  Merrill,  F.  G.  Johnson  and  F.W.Donaldson. 


VERTICAL  STEAM  BOILERS. 

T.\KE  an  ordinary  horizontal  tubular  boiler,  one  of  the 
kind  used  in  hot  water  heating  plants,  with  the  space 
inside  the  shell  completely  filled  with  tubes — set  it  on 
end,  with  a  furnace  below  and  a  chimney  connection 
above,  and  you  have  pretty  nearly  what,  for  many 
years,  has  been  the  standard  type  of  vertical  boiler. 
And  a  good  serviceable  kind  of  boiler,  too,  it  has  been, 
with  all  its  shortcomings.  In  cost  it  was  moderate  ; 
no  special  setting  was  required  for  it  ;  repairs  were 
easily  made,  the  compactness  and  a  reasonable  degree 
of  efficiency  were  secured. with  it,  so  that  even  to-day  it 
has  not  outlived  its  period  of  usefulness,  but  continues 


in  favor  and  is  employed  in  a  wide  variety  of  cases 
where,  all  things  considered,  no  other  form  of  boiler 
will  give  the  same  degree  of  satisfaction. 

.And  yet,  for  large  powers,  for  high  economy,  for 
standard  use  in  high-class  power  station  work,  even  its 
distinctly  good  points  could  not  command  its  applica- 
tion, except  in  forms  so  modified  that  in  many  cases 
little  semblance  remains  to  the  early  upright  tubular 
boiler  as  we  all  know  it.  The  designs  have  been  care- 
fully worked  over,  all  with  the  end  in  view  of  turning 
out  something  better  than  the  original,  and  the  result  is 
that  while  the  later  boilers  also  are  vertical,  in  the 
sense,  primarily,  that  they  take  up  more  head  room 
than  ground  space,  their  tubes  are  not  always  vertical 
nor  even  approximately  vertical,  and  there  is  not  in 
every  case  the  conventional  shell  within  which  tubes 
and  flues  are  disposed. 

Nor  are  the  tubes  always  fire  tubes,  as  in  the  ordin- 
ary vertical  boiler,  for  conveying  the  products  of  com- 
bustion from  the  furnace  to  the  chimney  ;  frequently  in 
the  newer  and  more  complex  designs  they  are  water 
tubes  instead  and  do  not  always  run  in  straight  lines, 
but  often  curve  and  twist  in  vertical  and  horizontal 
planes,  in  helical  paths,  in  almost  all  directions  imagin- 
able, with  the  one  aim  of  making  them  efficient  heaters 
of  water,  by  promoting  circulation  and  absorbing,  to 
the  greatest  possible  extent,  the  heat  of  the  fuel  liber- 
ated in  the  furnace. — .Albert  Spies,  in  Cassiers'  Maga- 
zine for  December. 


RECENT  CANADIAN  PATENTS. 

Canadian  patoius  have  been  granted  for  the  following  electrical 
and  steam  engineering  devices: 

Insulating  joint — Chicago  Gas  &  Electric  Fixture  Manufactur- 
ing Co.,  Chicago. 

\'alve  for  boilers — John  Harrison,  Winnipeg,  Man. 

Electrical  indicating  mechanism  for  journal  boxes — Wm.  B. 
Chockly,  Denver,  Col.,  U.  S. 

Electric  railway — W.  B.  Purvis  and  .M.  M.  Armstrong, 
Philadelphia,  U.  S. 

Filaments  and  carbons  for  electric  lamps — J.  H.  D.  Willan,  16 
Helens  Place,  London,  Eng. 

Bonding  device  for  electric  railways — Wilson  Brown,  Camden, 
U.  S. 

Electric  lamp  hanger — Wm.  A.  Thompson,  Toronto,  Ont. 

Turbine  water  wheel — John  H.  Staple,  York,  Penn.,  U.  S. 

Steam  boiler  furnace — Thomas  York,  Portsmouth,  Ohio,  and 
James  E.  York,  Duluth,  U.  S. 

Turbine  water  wheel — John  B.  McCormick,  jr.,  and  J.imes 
Dixon,  York,  Penn,  U.  S. 

High  pressure  engine — John  Wand,  London,  Ont. 

.Appliances  for  cleaning  car  tracks — Samuel  Irwin  and  .\lbert 
S.  Geiger,  Waterloo,  Ont. 

Split  switch — L'Idarique  Gilbe.iult,  St.  Isidore  Junction,  Que. 

Force  pump — Wm.  E"  McCall,  Peterborough,  Ont. 

Electric  s-ifety  appliance  for  railroads — Edward  Levi  Orcutt, 
Sommerville,  .Mass.,   U.  S. 

Turbine  water  wheel — \Vm.  O.  Crocker,  Turner's  Falls,  Mass., 

r.  s. 

Electric  railway — John  F.  and  John  A.  Jordan,  Brociklyn,  \.  Y. 
Electric  railway  gate — Herman  Biermann,    Breslau,  Germany. 
Machine     for     raising     and    lowering     electric    light — Nelson 
McLeod,  C.mnington  Ont. 

Electric  locomotive     J.  J.  Heillmann,  Paris,  France. 
Balanced  steam  engine — J.  J.  Heillmann,  Paris,  France. 


Oueen  Victoria  has  had  several  telephones  installed  in  Windsor 
Castle.  They  are  pl.iced  on  her  majesty's  study  table  and  com- 
municate with  Lord  Salisbury  at  the  Home  Office,  Marlborough 
House  and  Hnckingh.im  Pal.ice.  In  a  few  days  .in  electrophone 
will  be  introduced  at  Windsor  Castle,  and  the  Queen  will  be  en- 
abled to  hear  all  the  latest  entert-iiiinients  in  the  London  theatres 
and  con<-eit  halls. 
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SOLUTION  OF  ELECTRICAL  QUESTIONS. 

l>v  tlic  courlesy  of  Mr.  James  Milne,  we  are  enabled 
to  present  herewith  the  solution  of  the  questions  sub- 
mitted for  the  electricity  examination  of  the  Toronto 
Technical  School,  at  the  close  of  the  last  session  : 

I.  Slate  clearly  OlMiis  Law.  What  is  the  unit  of  resistance? 
the  unit  of  current?  and  the  unit  of  electro-motive  force? 

.An.swer. — Ohm's    Law :    The    strength    of    a    current    varies 
directly  as  the  E.  M.  F.  and  inversely  as  the  R,  or  the  intensity  of 
the  current  is  equal  to  the  E.  M.  F.  divided  by  the  resistance,  i.e., 
E  E 

^-R  =  '^  =  "C  =  E=CR. 

The  unit  of  resistance  is  called  the  "Ohm"  and  is  equal  to 
10"  C.  G.  S.  units  of  resistance.  It  is  the  resistance  of  a  column 
of  pure  mercury  i  square  millimeter  in  section  and  106  centimetres 
long  at  a  temperature  of  32°F.  The  unit  of  current  is  called  the 
"Ampere"  and  is  10  '  C.  G.  S.  units.  It  is  that  current  which 
will  deposit  4.025  grams  of  silver  per  hour  or  decompose  .0055944 
grams  of  water  per  hour.  The  unit  of  electro-motive  force  is 
called  the  "  Volt  "  and  is  eqaial  to  10"  C.  G.  S.  units,  and  is  also 
the  E.  M.  F.  necessary  to  send  a  current  of  1  ampere  through  a 
resistance  of  1  ohm. 


2.  A  battery  of  15  cells,  arranged  five  in  series  and  3  abreast, 
produces  a  current  of  .5  amperes  through  an  external  R  of  5  ohms. 
Find  the  E  M  F  of  each  cell  if  its  internal  R  is  3  ohms. 

Answer. —       Let  x  =  Number  of  cells  in  series, 
v  =        "         "      "     in  multiple. 
'E  =  E  M  F  of  each  cell. 
R  =  External  R. 
r  =  Internal  R. 

E        X.   E 


C  = 


R 


+  R 


c('L_^+r)=x.E 

and   substituting'   all  the  data  given  in   the  question  for  the  above 
we  get 


(^^-5)  =  5E 


:  I    volt. 


3.  What  is  the  best  way  of  arranging  28  cells,  each  having  an  R 
of  4  ohms,  so  as  to  produce  the  strongest  current  in  a  circuit  of 
28  ohms. 

Ans. — In  this  question  the  internal  R  must  be  =  external  R, 
X.    r 


that 


R 


y 

X  =  7  y 

but  the    total    number  of  cells  =  x.  y  =  28,   and  substituting  this 

value  of  X.  viz.:  7  y  in  the  equation,  we  get 

7  y»  =  28 

y  =  2 

Therefore  the   number  of  cells   in  multiple  =  2,    and  as  the  total 

28 


number  of  cells 


the  number  in  series 


if  111, 


Jllier 


4.   Compare  the  resistances  of  a  wire  30'  long,  .06"  diameter,  and 
that  of  another  wire  15'  long  and  .03"  diameter. 
Answer. — 

R,  =  Resistance  of  one  wire.      R,  =  Resislanc 
1,  =         length  of       "         "  \i  =       length 

d,  =  diameter  of       "        "  d.  =        diam. 

R,  lidj        30  X  .03*        1 

Rj       I2  dj       IS  X  .06"       2 
R,  :  R,  :  :  I  :  2 


then 


5.  1 ,000  feet  of  copper  wire  .102"  diameter  is  wound  on  an  arma- 
ture of  a  bipolar  generator.  Find  (1)  the  total  resistance  of  that 
wire,  and  (2)  the  resistance  as  measured  at  the  brushes  of  the 
machine.     One  mil  foot  =   10.4  ohms. 

Ans.  —  In  this  question  the  formula  is  exactly  the  same  as  in  the 
precceding,  that  is 

R,  U  d'  =  R   1,  d; 

R...  1,  (ii  _  10.4+ 1000  + 1 


R,  = 


Ij  df  1  +  102+102 

=  I  ohm. 


1  ohm  represents  the  total  resistance  in  1000'  of  copper  wire,  and 
ill  an  armature  of  a  bipolar  generator  there  would  be  two  wires  of 
500'  long  in  parallel,  i.  e.,  we  have  a  derived  circuit,  each  of  the 
branches  having  yi  ohm  resistance  each,  which  gives  us  '4  ohm 
;is  the  resist.'ince  as  measured  at  the  brushes. 

().  T.iUe  the  .ibove  question  but  substitute  iron  wire.  What  is 
the  thickness  so  that  the  resistance  will  be  the  same  in  each  case? 
The  specific  resistance  of  copper  to  that  of  iron  is  as  i  :  6. 

.Ans. — The   cross  section    will  be  six    times  that    of  the  copper, 

or  the  diameter  =   V  102'  x  6 
=  250  mills  or  .25" 

7.  I'rove  that  746  watts  make  a  horse  power.  Answer  this 
fully. 

Ans. — The    unit  of  power    is  10'   ergs  per   second  —   i  watt, 

A  horse  power  =  550  ft.  pds.  per  second. 

1  foot  =  30.479  centimeters. 

I  lb.  =  453.6  grams. 

•■•  30-379   ^   453-6  =   '  f-  pd-  =  13825.27  gram.    ccnl. 

But  a  gram  —  98 1  degrees, 

.-.  13,825.27   X   981   =  13,562,600  ergs, 

generally  denoted  1.356  x    10'    ergs  per  second, 

but  a  h.  p.  =  550  ft.  pds.  per  second. 

.-.  1.356   X    10    X   550  =  ergs  per  second  per  h,  p. 

But  10'  ergs  =  i  watt. 

i.^sS  X    10'  X   550 
.-.  —=^3 5 ^^  =  746  watts  per  h.  p. 


8.  1000  feet  of  wire  No.  6  B  and  S  has  a  resistance  of  .4  ohms. 
Find  the  watts  lost  in  an  arc  light  circuit  5  miles  long.  Each 
lamp  takes  10  amperes  of  current. 

Ans. — The  total  R  in  the  circuit  = 
5x5280 


CR 


—  =   10.56  ohms 
10.56  =   1056  watts 


9.  The  E  M  F  of  a  certain  dynamo  machine  is  100  volts,  and 
the  total  R  of  the  circuit  is  i  ohm.  What  H.  P.  would  have  to  be 
expended  in  working  under  these  conditions. 


Ans.- 


H.  P.  746  =  C  R 
_  C  R  _  CE  _    E^ 

746    ~  746    ~  746 
1 00' 

746  X 


=   13-4  h.  p. 


10.  Distinguish  between  work  and  power.  What  is  the  unit  of 
each?  Whrft  is  the  British  heat  unit  [772  ft.  pounds]  equivalent  to 
in  electrical  units  of  power? 

Ans. — Work  is  the  product  of  a  force  and  the  distance  through 
which  it  acts.  The  unit  of  work  is  the  work  done  in  overcoming 
unit  force  through  unit  distance,  i.  e. ,  in  pushing  a  body  through 
a  distance  of  1  centimetre  against  a  force  of  1  dyne.  It  is  called 
the  "erg."  Since  the  weight  of  1  gram  =  981  dynes,  the  work 
of  raising  i  gram  i  centimetre  against  gravity  would  be  9S1  ergs 
or  g  ergs.  Power  is  the  rate  of  working,  the  unit  is  called  the 
watt  =  10'  ergs  per  second.  If  746  watts  =  550  ft.  pds.,  how 
many  watts  will  772  ft.  pds.  be  equal  to  ? 

550  :  772  :  :  746  :  1047  watts,  answer. 

11.  Describe  fully  the  Edison  chemical  meter  ;  knowing  that  i 
ampere  passing  for  1  hour  between  zinc  plates  immersed  in  a  so- 
lution of  salt  of  that  metal  will  remove  from  one  plate  and  deposit 
1 125  milligrams  on  the  other.  What  would  be  I  he  amount  of  cur- 
rent that  would  pass  in  the  above  meter  if  the  resistance  of  the 
German  silver  shunt  was  .02  ohms,  and  the  resistance  of  the  other 
circuit  in  which  the  zinc  voltameter  of  2.5  ohms  is  inserted  in 
series  with  another  R  of  46.46  ohms,  if  the  deposit  was  200  milli- 
grams?    Make  a  sketch  of  the  arrangement. 

Ans. — The  answer  to  this  question  is  400  ampere  hours.  The 
Edison  chemical  meter  was  fully  described  and  illustrated  in  the 
paper  on  "  Meters  "  read  before  the  Canadian  Electrical  Associa- 
tion by  Mr.  James  Milne,  and  which  appeared  in  the  July  issue  of 
the  Electrical  News. 

12.  Describe  the  Wheatstone's  bridge  as  fully  as  you  can,  and  illus- 
trate the  application  of  the  instrument  by  an  example. 

ANS.-ThcWheatstone  bridge  maybe  represented  by  the  diagram  shown, 
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and  consists  essentially  of  wires  arranged  in  multiple  arc.  Suppose  cur- 
rent enters  at  A,  it  then  divides,  part  going  through  ABC,  and  part 
through  A  D  C,  dividing 
itself  into  parts  that  shall  be 
to  one  another  inversely  as 
the  resistances  in  the 
branches.  Since  the  cur- 
rent is  going  from  A  to  C 
the  point  A  must  be  at  a 
higher  potential  th.an  the 
point  C  and  therefore  there 
will  be  a  gradual  fall  of 
potential  along  the  branches  ABC  and  .\  D  C.  It  is  therefore  pos- 
sible to  find  various  parts  along  these  branches  that  will  be  at  the  same 
potential.  By  altering  the  resistances  in  the  branches  it  may  be  so 
adjusted  that  the  point  B  is  at  the  same  potential  as  the  point  T). 
When  this  is  so  the  bridge  is  in  a  condition  for  taking  the  observation. 
When  B  and  D  are  at  the  same  potential  there  is  no  E  M  F  between 
these  points  and  consequently  no  current  will  flow  in  the  wire  connect- 
ing ihem.  The  attainment  of  this  condition  is  indicated  by  no  deflec- 
tion on  the  galvanometer  G  that  connects  B  to  U. 

Let  AB=the  resistance  in  the  arm  AB 

BC=the  resistance  in  the  arm  BC,  and  so  on. 

We  have  the  iollowing  simple  relation  when  the  above  condition  has 
been  satisfied  : 

AB.  DC  =  AD.  BC,  and  as  the  resistances  in  three  of  the  arms  are 
known  it  is  an  easy  matter  to  find  the  fourth.  Suppose  DC  to  be  the 
unknown,  then 

AD.  BC 


DC= 


AB. 


The  following  is  a  proof  of  the  principle  of  the  bridge  :  Suppose  the 
figure  represents  the  instru- 
ment when  there  is  no 
deflection  on  the  galvano- 
meter, i.  e. ,  when  no  cur- 
rent is  passing  through  B 
and  D,  and  suppose  p  to 
represent  the  potential  at 
B  which  would  also  be  the 
potential  at  D  since  no  cur- 
rent flows  in  BD,  and  let  p^ 
represent  the  potential  at  C. 

By  Ohm's  law  we  have  C 


ence  of  potential  between  p   and  pi . ".  C  in  AB  = 


but  the  E  M  F  in  AB  is  the  differ- 

E        Pi  -  Pj       j    • 
—  —   ?^ — !--  and  sim- 


R     RofAB 


ilarly  the  current  in  BC= 


Pi-p, 


,  but   the   same   current    must    pass 


Rof  BC 

through  BC  as  that  passed  through  AB,  since  none  goes  through  BD. 
p,-p,     _  p;  -  pi  (l) 


In  the  same  way  the  current  in  AD 


AD 

and   if    we  divide  (i)  by  (2)  we  get 

Numerical  example  : 

AB  =  lOO  ohms  BC 
AD  =  10  ohms  DC 
C9756 


AB  BC 

^ — !-2-  and  it  must    beequal  to 
AD  ' 

that  i.   -P'-^Pi       P^-P' 


AD 


DC 
DC 
BC 


(2) 


■.AD.  BC=AB.  DC. 


9756  ohms 
unknown 


DC, 


975-6  ohms. 


13.  How  are  very  high  resistances  measured?  A  galvanometer  01 
6000  ohms  shows  a  deflection  of  10'  when  a  certain  resistance  is  in  cir- 
cuit with  it.  Knowing  that  the  same  galvanometer  shows  the  same 
deflection  with  a  resistance  of  l-ioth  megohm  in  circuit  when  shunted 
with  a  l-99th  shunt,  find  this  certain  resistance.  The  resistance  of  the 
battery  is  neglected. 

Ans. — As  the  ordinary  bridge  is  only  capable  of  measuring  resist- 
ances up  to  1,111,100  ohms  a  different  method  is  adopted  for  measuring 
resistances  above  this,  viz  :  by  the  galvanometer. 

— ^mih 


7f-  •/meg. 


-^n 


with  the  shunted  galvanometer,  and  the  second  figure  that  of  the  circuit 
with  the  unknown  resistance  in  series  with  the  galvanometer  without  the 
shunt.     By  Ohm's  law  we  have 

r      ^  ^  ■    I    G+S 


vv,  G  S 

Where  ^^ 


R     „      OS     „      "■  -      s 
'^+gTs+'^ 

Joint  R  of  Galvanometer  and  .Shunt, 
B      =  Resistance  of  Battery, 
k 


a  Constant  to  bring  d.  — n—  lo  Amperes, 


d,     =  Deflection  of  Galvanometer, 
— ;t—  =  Multiplying  I'ower  of  the  Shunt. 


In  the  second  figure  we  have 

C-  =  1  =  ^ - 

R,       R,  +  G,  +  B,  " 

In  the  first  equation  we  have 

and  in  the  second  equation  we  have 

E  =  (R,H-G,+B)  k.  d;, 


k.  d,- 
G  +  S 


■■   ( 


K..G..B,k.d.,^(K.|A,H).kd.(^^) 


Substituting  the  numbers  in  the  question  and  omitting  the  resistance 
of  the  battery  and  cancelling  k,  we  have 

,R..O,,d.^(R.iiA)d.-±-^ 

,„,,.,        /  ,    6000x60.6  \  ,  6000x60.6 

(K,  +  6000)  d.  =    I     lOOOOO  +  -; ; ^  I  d,    ^ — > 

V  6000  +  60.6/  60.6 

and  as  d,  =  di,  we  get 

R,  +  6000  =  (looooo  +  60)  .  TOO 
R,  =  10,000,000. 
Therefore,  the  resistance  of  R  or  x  is  10  megohms. 

14.  Show  by  a  diagram  the  general  arrangement  and  connections  of 
generators  running  on  a  3-wire  system.  .Show  by  an  arrow  the  direction 
of  the  currents  if  (i)  both  machines  are  doing  exactly  the  same  amount 
of  work  ;  (2)  if  one  machine  is  doing  more  than  the  other.  Place  in 
position  ampere  and  voltmeters. 

Answer. — 


C              .1 

I          % 

V-.,,.... 

i 

"^\^ 

i.....i 

B""^    1 

U- 

X^ 

v°A 

.ae^MJbui"^  J^itf/M 


15.  880,000  lines  of  force  (N)  are  to  forced  through  a  bar  20  in.  long 
and  8  sq.  inches  in  area.  Find  the  reluctance  and  the  magnetizing 
force  in  ampere  turns  to  eflfect  this  m.ignetizalion.      Perme.ibility  =  166. 


Ans 


-Reluctance  - 


length 


S  X  166        66.4 


Ampere  turns  =  N  x  reluctance  x  .3132 
=  88oooox  T— r  x-3'32 


= 880000  X 


66.4 


X. 3132  =  4150 


16.   In  a  generator  which  is  driven  by  a  too  H.  P.  engine,  l>ell  speed 
5,000  ft    per  minute,  there  arc  200  conductors  in  the  armature  winding 
100  sections  in  commutator,  the  gap  is  45^.      Find  the  torque  and  the 
dr.ig  on  the  active  coniluctors. 
Ans.  — 100  h.p.  =  5000'  X  torque 
100  X  33000 

5000 
66oll>s. 

270      , .     660 


Torque  =  . 


I,et  the  first  figure  indicate  the  circuit  with   iioth  megohm  in  series 


The  active  conductors 
on  each  conductor. 


of  200  =  150  .  •.    =  4.4  lbs.  drag 

360  150 
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HEAT  IN  CYLINDER  WALLS. 

Theki;  was  niiule  recently  at  Sihley  C'olles^'e  an  inter- 
esting study  of  the  loss  of  heat  from  the  cylinder  walls 
of  an  enjjfine  during  each  stroke.  The  object  was  to  de- 
termine the  varying  temperature  of  the  cylinder  head 
during  the  stroke.  Steam  on  entering  the  cylinder 
warms  up  the  surfaces  and  a  certain  amount  of  heat  is 
stored  in  the  cylinder  walls  ;  when  the  exhaust  opens 
the  temperature  falls  and  heat  flows  from  the  walls  and 
is  lost.  To  determine  this,  experiments  were  made  with 
a  lo  h.  p.  slide-valve  engine,  cutting  off  at  about  half 
stroke.  The  plan  of  investigation  was  as  follows  :  A 
wire  of  small  cross-section  and  high  electrical  resistance 
was  placed  on  the  inner  face  of  the  cylinder  head,  and 
connected  in  multiple  with  a  constant  current  supply  and 
a  delicate  galvanometer.  As  the  temperature  varies 
with  each  cycle  of  the  engine,  the  electrical  resistance  of 
the  wire  rises  and  falls  with  it,  the  amount  of  current 
flowing  being  altered,  and  a  corresponding  deflec- 
tion being  thus  obtained  in  the  galvanometer.  To  pre- 
serve a  permanent  record  of  these  pulsations,  the  gal- 
vanometer was  of  the  mirror  type,  so  that  its  deflections 
could  be  recorded  on  a  sensitive  photographic  plate. 

This  galvanometer  is  of  special  interest.  It  consists 
of  a  minute  needle  and  mirror,  mounted  with  a  short 
suspension,  and  surrounded  by  a  coil  ot  fine  wire,  placed 
in  a  powerful  magnetic  field.  This  instrument  possesses 
a  great  sensitiveness,  and  since  its  vibrating  parts  are  of 
such  delicate  proportions,  can  be  relied  upon  to  give  ac- 
curate results.  The  field  produced  by  the  coil  is  at  right 
angles  to  the  permanent  field,  and  the  galvanometer  be- 
ing acted  upon  by  these  two  forces,  takes  up  a  resultant 
position,  and  follows  this  resultant  with  unerring  ac- 
curacy, regardless  of  the  rapidity  of  the  current  changes 
in  the  coil. 

The  high  shunt  resistance  on  the  engine  head  consists 
of  27"  of  No.  30  iron  wire  stretched  back  and  forth  over 
a  sheet  of  mica  and  held  in  place  by  heavy  mica  strips 
clamped  over  the  ends  ;  the  whole  being  held  in  place 
by  a  frame  of  fiber-board  securely  bolted  to  the  head. 
This  construction  allows  the  wire  to  be  well  insulated 
electrically,  yet  exposed  to  the  live  steam. 

To  obtain  a  constant  current  supply,  a  storage  battery 
of  high  potential  was  used,  with  a  large  resistance  in 
series,  giving  a  current  of  about  .8  ampere. 

As  the  galvanometer  and  resistance  in  the  engine 
head  were  in  multiple  with  this  battery,  and  the 
change  of  resistance  due  to  heating  in  the  head  was 
slight  in  comparison  with  the  resistance  in  series  with 
the  storage  cells,  the  current  remained  perfectly  con- 
stant, and  a  common  error  in  this  method  of  operation 
was  thus  eliminated.  An  arc  lamp,  especially  constructed 
for  the  purpose,  furnished  the  light  for  the  mirror  of  the 
galvanometer. 

The  reflected  ray  was  moved  along  a  slit,  behind 
which  a  photographic  plate  was  carried  up  and  down  by 
the  indicator  reducing  motion. 

The  diagram  obtained  with  this  heat  indicator  was 
almost  exactly  like  the  regular  indicator  diagram  in  ap- 
pearance, its  lines  representing  temperatures  instead  of 
pressures.  The  diagrams  were  taken  at  various  pres- 
sures and  speeds,  and  all  showed  the  same  characteris- 
tics— a  nearly  constant  temperature  from  admission  to 
cut-off,  a  slight  drop  beyond  this  point,  a  sudden  fall 
at  release,  and  a  continual  fall  on  the  return  stroke 
until  compression  occurred,  when  there  was  a  marked 
rise  in  temperature. 


Another  experiment  was  also  made  to  determine  how 
deep  in  the  cylinder  head  the  temperature  varied.  It 
was  found  that  at  a  depth  of  beyond  .05  of  an  inch  the 
temperature  of  the  head  did  not  vary,  but  remained  con- 
stant some  30  lower  than  the  temperature  of  the  steam 
at  initial  pressure.  As  the  depth  was  decreased  the 
temperature  varied  with  the  steam,  and  the  cards  again 
showed  the  same  resemblance  to  the  first  experiments. 
From  this  investigation  it  is  evident  that  the  depth  of 
metal  affected  to  cause  the  phenomena  of  cylinder  con- 
densation is  very  slight  ;  that  the  heat  cycle  in  the  iron 
follows  the  indicator  diagram  very  closely  ;  and  that  the 
average  temperature  at  the  point  where  variation  ceases 
is  quite  near  the  temperature  of  the  steam. 


NEW  GASOLINE  MOTOR. 

The  accompanying  illustration  shows  a  gasoline  motor 
of  new  design  built  by  Mr.  Thomas  Reid,  of  Hamilton. 
The  engine  has  an  open  base,  the  charge  of  gasoline  be- 
ing drawn  directly  into  the  cylinder,  where  it  is  ignited 
by  an  electric  spark.  It  has  an  impulse  at  every  revo- 
lution, but  can  at  will  be  closed  down  so  as  to  have  an 


impulse  every  second  or  third  revolution,  as  desired. 
The  engine  is  built  in  two  styles,  vertical  and  horizontal, 
the  vertical  being  preferable  for  boats  and  the  horizontal 
for  carriages  or  power  purposes.  One  of  these  motors 
has  been  at  work  in  the  maker's  premises  for  some 
months  past,  and  is  said  to  give  entire  satisfaction.  It 
is  the  first  motor  of  the  kind  to  be  made  in  Hamilton. 


When  an  injector  fails  to  work,  ascertain  if  the  pipe 
to  the  boiler  is  free  and  clear,  for  it  may  have  become 
partially  filled  with  sediment,  thus  causing  all  the 
trouble. 

A  contemporary  prints  the  following  as  a  simple 
method  of  demagnetization  :  A  strong  magnet  is  placed 
in  a  horizontal  position — on  a  table,  for  instance — and 
the  watch  held  horizontally  about  half  a  yard  off  on  a 
level  with  the  magnet.  The  watch  must  then  be 
brought  slowly  nearer  the  magnet,  while  being  turned 
slowly,  and  at  the  same  time  as  regularly  as  possible, 
between  the  fingers,  as  on  a  vertical  axis.  When  the 
poles  of  the  magnets  are  reached,  the  turning  of  the 
watch  is  to  be  continued  while  being  gradually  with- 
drawn until  the  starting  point  is  reached. 
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ELECTRIC  COAL  MINING  PLANT. 

A  MOST  interesting  matter  in  connection  with  a  visit 
to  the  underground  workings  of  the  new  \'ancou\er 
Coal  Company's  mine  at  Nanainio,  H.  C,  is  the  electric 
plant  in  operation  there.  It  has  been  in  operation  for 
four  years  now  and  has  worked  smoothly  from  the  first, 
and  given  perfect  satisfaction.  It  has  quite  superseded 
mule  haulage  over  the  underground  trunk  roads,  liut  for 
branch  roads  mules  are  still  employed. 

The  engine  used  for  generating  the  electricity  is  the 
well-known  Erie  Ball  high  speed  type,  16-inch  cylinder 
by  i6j2-inch  stroke,  automatic  cut-off,  centre  crank, 
double  fly  wheel,  and  is  run  at  a  speed  of  235  revolutions 
per  minute.  Its  rated  h.  p.  is  150,  although  the  work 
is  being  done  with  an  expenditure  of  90  h.  p.  It  is 
bedded  on  a  foundation  of  concrete,  brick  and  stone, 
immediately  resting  on  two  large  blocks  of  dressed  sand- 
stone, which  keep  it  perfectly  firm  and  rigid. 

Two  boilers  are  used  for  supplying  power.  External 
fire,  Lancaster  pattern,  24  feet  in  length  by  4  feet  6 
inches  in  diameter,  and  carrying  a  pressure  of  80  lbs., 
but,  should  more  power  be  required,  are  good  for  120 
lbs.  The  steam  is  carried  from  the  boilers  to  the  en- 
gine, a  distance  of  200  feet,  in  covered  pipes  and  with- 
out appreciable  loss. 

The  dynamo  is  a  large  one  (150  kilowatts),  and  was 
made  and  supplied  by  the  Canadian  General  Electric  Co. , 
of  Peterborough,  Ontario,  Canada.  It  is  run  from  en- 
gine by  an  endless  perforated  belt  15  inches  in  width. 
The  speed  at  which  it  is  run  is  640  revolutions,  giving' 
340  amperes  at  a  pressure  of  2:^0  volts.  This  low  pres- 
sure, although  tending  to  loss  in  the  mains,  gives  entire 
immunity  from  danger,  which  is  absolutely  necessary  in 
a  mine  where  it  is  almost  impossible  to  keep  workmen 
from  coming  in  contact  with  the  wire.  Spare  armatures 
are  always  kept  in  reserve,  so  that  there  are  never  any 
delays  for  repairs. 

The  power  house,  containing  engine  and  dynamo,  is 
a  large  building  60  by  32  feet,  and  most  complete  in  de- 
tail, having  been  specifically  designed  for  the  purpose. 
It  has  capacity  enough  to  contain  another  plant  the  size 
of  the  present  one,  and  in  addition  provides  a  store  room 
and  work  room  for  winding  armatures,  etc.,  all  of  the 
work  being  done  on  the  premises. 

There  are  five  locomotives,  all  of  which  were  made  in 
Canada,  four  by  the  Canadian  General  Electric  Com- 
pany, of  Peterborough,  and  one  by  the  Royal  Electric 
Company,  of  Montreal.  Four  of  the  motors  weigh  8 
tons  each,  and  are  capable  of  hauling  40  tons  of  coal 
along  a  level  track  at  the  rate  of  6  miles  per  hour.  The 
other  locomotive  is  a  small  one  {4/2  tons),  and  only 
draws  20  tons  at  a  trip.  The  distance  of  road  along 
which  coal  is  hauled  is  two  miles  in  one  level,  making 
four  miles  for  the  round  trip,  and  in  the  other  level 
where  the  other  motor  is  worked  the  distance  is  one 
mile,  or  two  miles  for  the  complete  run.  In  addition  to 
the  locomotives  there  is  a  30  h.  p.  electric  hoist,  operat- 
ing an  endless  rope  on  one  of  the  slopes. 

The  lino  coincving  the  current  from  the  surface  to 
the  sliaft  and  down  to  the  bottom,  a  distance  of  1,000 
feet,  is  a  0000  copper  cable,  well  covered  to  protect  it 
from  water,  and  hung  on  strong  insulators.  Erom  the 
bottom  of  the  shaft  and  extending  throughout  the  mine, 
the  trolley  wire  is  smaller  000  wire  and  suspended 
from  the  roof  or  timbers  of  the  gallery  by  specially  made 
insulated  hangers,  and  held  in  position   over   the   rail    in 


rounding  curves  by  side  wires  or  pull-offs,  which  are 
also  insulated.  .A  second  or  auxiliary  wire  (insulated) 
is  carried  in  the  levels  as  a  feeder,  to  which  the  trolley 
wire  is  attached  at  stated  distances. 

The  plant  is  fitted  up  with  all  the  latest  contrivances, 
switches,  automatic  cut-offs,  safety  fuses,  etc.,  and  in 
addition  to  the  work  mentioned,  supplies  light  for  the 
engine  rooms,  boilers,  pit-head  and  other  buildings  on 
surface,  and  the  whole  of  the  pit-bottom  and  stables  be- 
low ground,  also  all  important  sidings  or  partings. 
Each  locomotive  is  fitted  with  head  litrhts. 


TWO  SYSTEMS  OF  FIRING  A  WATER  TUBE 
BOILER. 

Bei,ow  is  given  the  results  of  two  systems  of  firing  a 
water  tube  boiler,  conducted  by  Mr.  George  H.  Barrus, 
at  the  Edison  Electric  Illuminating  Company's  power 
house,  Boston.  The  first  test  consisted  in  the  common 
method  of  spread  firing,  carrying  a  bed  of  coal  6  to  8 
inches  thick,  and  on  the  second  trial  a  brick  roof  was 
inserted  above  the  lower  row  of  tubes,  covering  over 
half  the  length  of  the  furnace,  the  flames  passing  to  the 
rear  end  before  the  gases  were  discharged  into  the  tube 
space.  A  second  root  was  placed  above  the  upper  row 
of  tubes  in  front  of  the  flame  plate.  The  length  of 
tubes  was  8  feet,  and  the  first  roof  extended  backward 
4  ft.  6  inches,  leaving  opening  3  ft.  6  inches.  The 
upper  roof  extended  forward  4  ft.  6  inches.  The 
method  of  firing  on  the  second  trial  consisted  in  the 
coking  system,  with  18-inch  fire  on  forward  part  of 
grate,  and  a  very  thin  fire  at  the  extreme  rear  end. 
Green  coal  was  fired  only  on  forward  part  of  grate. 

The  boiler  was  325  h.  p.,  constructed  with  two  sets 
of  headers  connected  by  short  pieces  of  pipe  ;  the  tubes, 
168  in  number,  were  of  the  ordinary  4-inch  size,  18  ft. 
long,  and  arranged  in  two  banks,  14  sections  wide, 
with  six  in  each  section  ;  two  steam  drums,  44  in.  in 
diameter  ;  area  of  heating  surface  of  boiler,  3,737  sq. 
ft.  ;   area  of  grate  surface,  58.3  sq.  ft. 

Instead  of  the  coking  system  showing  a  more  perfect 
combustion  of  gases,  as  expected,  the  actual  result  was 
a  loss,  the  difference  being  5.5  per  cent. 

Data  and  Resilts  of  Evafor.\tive  Tests  on  325  Horse- 
I\iwER  Babcock  &  Wilcox  Boiler  made  with  New  River 
Semi-Biti'minoi's  Coal. 


Percentage  of  moisture  in  coal ^ pr.  ct. 

L).iteoftest   1896 

TOTAL  QUANTITIES. 

1.  Duration    tirs. 

2.  Weiglit  of  dry  co-il  consumed  including  wood  equival- 

ent     Ills. 

3.  Weight  of  a.slie<  and  clinkers  .  lUs. 

4.  Percentage  of  ashes  and  clinkers percent. 

5.  Weight  of  water  evaporated lljs. 

lint'RLV  tjUANTITII-:.S 

6.  Coal  consumed  per  hour \hs 

7.  Coal  per  hour  per  stpiarc  foot  of  grate lbs. 

8.  Water  cvajwrated  per  hour lbs 

9.  Kqnivalent    evaporation    per   hour,   feed    loo  degrees, 

pressure  70  pounds    .  .    lbs, 

10.  Horsc-povver    developed,    A.    S     M.    E.     Iiasis    of   30 

pounds    H.  P. 

11.  lupiivalcnt  evaporation  per  square  fo*'>l  heating  surface 

per  hour lbs. 

AVilKAt^BS  OF  OIVSBRVATIONS    ETC. 

12.  Average  lioiler  presiture His. 

H.  ."Vverage  lcm|>erature  of  fted  water deg. 

14.  Avetagc  Icnijierature  of  flue  gases    deg. 

15.  Average  draft  suction     ins. 

16.  Weather  and  outside  temperature < 


1 7.  Water  ev'aporatetl  per  pound  of  dry  co.ll lbs. 

18.  Kipiivalcnt  evaporation  per  pound  of  coal  from  and  i.l 

judegs lbs. 

10.  Kqutvalcnt  eva|icralinn  p  r  pound  of  combustible  from 
and  .11  ii>  degs lbs 


Ordinary-  ■] 
April  19 

8. 
8,631. 


1,078.9 

.8.5 

0,103.6 

■■139.8 

ai.3 
■0.779 

9.<)5i. 

io,68>. 

n<7 

356  1 

Cloudy, 
Moderate. 

Cloudy, 
Moderate 

9-.1'"- 

8.693 

■0.598 

9- 89* 

11.051 

10404 

CANADIAN     EbEGTRlCAb     NEWS 


Ang'iist,    1896 


^S^^  1^  Engineering  IffiByRNAL  I 


I'l  1S1.1SI11;1)    ON     IllK    IIFIII    OF    F\KF{\-    MONTH    HV 

CHAS.  H.  MORTIMER, 
Office  :  Confederation  Life  Buii.niNG, 

Corner  V'onge  and  Richmond  Street';, 

TOE.OISr'X'O,  -  -  C.A.3Sr.A.I3-A.. 

Telephone  2362. 

New  York  Life  Insurance  Building,  Montrkal. 

Bell  Telephone  jsqg. 


A  D  VF.RTISEM  ItlfTS. 

Advertising  rates  sent  promptly  on  application.  Orders  for  advertising  should 
reach  the  office  of  publication  not  later  than  the  2Sth  day  of  the  month  immediately 
preceding  dale  of  issue.  Changes  in  advertisements  will  he  made  whenever  desired, 
without  cost  to  the  advertiser,  bi«  to  insure  proper  compliance  with  the  instructions 
of  the  advertiser,  requests  for  change  should  reach  the  office  as  early  as  the  2  nd  day 
of  the  mo.th. 


SVBSCniPTlONS. 

The  El  ECTRICAL  News  will  be  mailed  to  subscribers  in  the  Dominion,  or  the 
Unted  States,  post  free,  for  $t.oo  per  annum,  50  cents  for  six  months.  The  price  of 
subscription  should  be  remitted  by  currency,  registered  letter,  or  postal  order 
payable  to  C.  H.  Mortimer.  Please  dO  not  send  cheques  on  local  banks  ••"'—'  - 
cents  is  added  for  co.st  of  discount.  Money  sent  in  unregistejed  letu-  ■ 
senders'  risk.  Subscriptions  from  foreign  countries  embraced 
Union  $1.50  per  annum.  Subscriptions  are  payable 
xpiration  of  term  paid  for_ if  : 
standing 


,'ill  be  at 
the  General  Postal 
The  paper  will   be 
tipulated  by  the  subscriber,    hut 
,'ill  be   continued   ur  "    ' 


continue  are  received  and  all  arrearages  paid. 

Subscribers  may  have  the   mailing  address  changed  a.   often 
ordering  change,  always  give  the  old  as  well  as  the  new  address. 

The  Publisher  should  be  notified  of  the  failure  of  subscribers  tc 
promptly  and  regularly. 

EDITOR'S  ANSOVNCB31ESTS. 


desired.     Whe 


Corresponde 
*his  journal. 


ed  upon  all   topics  legitimately 


ng  within  the  scope  1 


The  ' '  Canadian  Electrical  News  ' '  has  been  appointed  the  official  paper 
ol  the  Canadian  Electrical  Association. 


CANADIAN  ELECTRICAL  ASSOCIATION. 

OFFICERS: 

President  : 
JOHN  YULE,  M.iimger  Guelph  Light  &  Power  Company,  Guelpb,  Out. 

1ST   VlCE-PRbSlDENT: 

L.  B.    McF.ARLANE,  M.inager  Ea,stern  Department,   Bell  Telephone  Company, 
Montreal. 

2NU  Vice-President  : 

E.  C.  BREITHAUPT,  Electrical  Engineer,  Berlin,  Ont. 

Secretary-Treasurer  : 

C.  H.  MORTIMER,  Publisher  Electrical  News,  Toronto. 

Executive  Committee: 

GEO.  BLACK,  G.  N.  W.  Telegraph  Co.,  Hamilton. 

J.  \.   K.\MMEKER,  General  Agent,  Royal  Electric  Co.,  Toronto. 

K..  J.  DUNSTAN,  Local  Manager  Bell  Telephone  Company,  Toronto. 

A.   M.  WICKENS,  Electrician  Parliament  Buildings,  Toronto. 

I.  J.  WRIGHT,  Manager  Toronto  Electric  Light  Company,  Toronto. 

ROSS  MACKENZIE,  Manager  Niagara  Falls  Park  and  River  Railway, 

Niagara  Falls,  Ont. 

A.   B.  SMITH,  Superintendent  G.  N.  W.  Telegraph  Co.,  Toronto. 

JOHN  CARROLL,  Sec.-Treas.  Eugene  F.  Phillips  Electrical  Works,  Montreal. 

C.   B.  HUNT,  London  Electric  Company,  London. 

F.  C.  ARMSTRONG,  Canadian  General  Electric  Co.,  Toronto. 


CANADIAN  ASSOCIATION  OF  STATIONARY 
ENGINEERS. 


President,  W.  G.  BLACKGROVE, 
Vice-President.  JAMES  DEVLIN, 
Secretary,  E.  J.  PHILIP, 
Treasurer,  R.  C.  PETTIGREW, 
Conductor,  W.  F.  CHAPMAN, 
Door  Keeper,  F.  G.  JOHNSTON, 


54  Widmer  St.,  Toronto,  Ont. 

Kingston,  Ont. 

11  Cumberland  St.,  Toronto. 

94  West  Avenue  N.,  Hamiltor 

Brockville,  Ont. 

Otiawa,  Ont, 


TORONTO  BRANCH  NO.  i.— Meets  ist  and  3rd  Wednesday  each  month  in 
Engineers'  Hall,  61  Victoria  street.  John  Fox,  President ;  Chas.  Moseley,  Vice- 
President  ;  T.  Kvcrsfield,  Recording  Secretary,  Universiiy  Crescent. 

MONTREAL  BRANCH  NO.  1.— Meets  ist  and  3rd  Thursday  each  month,  in 
Engineers'  Hall,  Craig  street.  President,  John  Murphy ;  ist  Vice-President,  J.  E. 
Huntington;  2nd  Vice-President,  Wm.  Smyth;  Secretary,  B.  Archibald  York; 
Trearfirer,  Pcler  McNangton. 

ST.  LAURF.NT  BRANCH  NO.  2.— Meets  every  Monday  evening  at  43  Bonse- 
cours  street.  Montieal.  R.  Drouin,  President  ;  Alfred  Litour,  Secretary,  306  Delislc 
street,  St.  Cuncgonde. 

BRANDON,  M.\N.,  BRANCH  NO.  i.— Meets  island  3rd  Friday  each  month, 
in  CilV  Hall.     A.  R.  Crawford,  President ;  Arthur  Fleming,  Secretary. 

HAMILTON  BRANCH  NO.  2.— Meets  ist  and  3rd  Friday  each  month  in 
Maccabees  riall.  Wm.  Norris,  President  ;  E.  Teeter,  Vice-President  ;  Jas.  Iron- 
sides, Corresponding  Secretary. 

STRATFORD  BRANCH  NO.  3.— John  Hoy,  President;  Samuel  H.  Weir, 
Secretarj'. 

BRANTFORD  BR.\NCH  NO.  4.— Meets  2nd  .and  ^ih  Friday  e.ich  inonlh. 
J.  B.  Forsyth,  President;  Jo.s.Ogle,  Vice-President  ;  T.  Pilgrim,  Continental  Corrl- 
age  Co.,  Secretary. 


LONDON  BRANCH  NO.  5.— Meets  . in. 
Savings  Co.'s  block.  Rolierl  Siminie,  Presid 
Meaden,  Secretary  Treasurer,  533  Richmond  street. 

GUELPH  BRANCH  NO.  6.— Meets  jst  and  3rd  Wednesday  each  month  at 
7.30  p.m.  H.  Geary,  President ;  Thos.  Anderson,  Vice-President ;  H.  Flewelling, 
Rc.r.-.Secretarj' ;  P.  Ryan,  Fin.-Secretarj' ;  Trea.surer,  C.  F.  Jordan. 

OTTAWA  BRANCH  NO.  7.-Meet  every  second  and  fourth  Saturd.ay  in  cich 
month,  in  Borbridge's  ball,  Rideau  streett  ;  Frank  Robert,  President  ;  F.  Merrill, 
Secretary,  352  Wellington  street. 

DRESDEN  BRANCH  NO.  8.- Meets  ist  and  Thursday  in  each  month.  Thos 
Steeper,  Secret.ar\'. 

BERLIN  BRANCH  NO.  9.-Meets  2nd  and  4lh  Saturd.ty  e  ch  month  at  8  p.m. 
J.  R.  Ulley,  President ;  G.  Sleinmetz,  Vice-President ;  Secretary  and  Treasurer, 
W.  J.  Rhodes,  Berlin,  Ont. 

KING.STON  BRANCH  NO.  10.— Meets  ist  .-ind  3rd  Tuesday  in  e.ich  month  in 
Eraser  Hall,  King  street,  at  8  p.  m.  President,  S.  Donnelly  ;  Vice-President,  He.  ry 
Hopkins ;  Secretary,  J.  W.  Tandvin. 

WINNIPEG  BRANCH  NO.  11.— P.esident,  G.  M.  Hazlett ;  Rec.-.Secretary, 
J.  Sutherland ;  Financial  Secretary,  A.  B.  Jones. 

KINCARDINE  BRANCH  NO  12 -^Meets  every  Tuesday  at  8  o'clock,  in  Mc- 
Ribbon's  block.  President,  Daniel  Bennett ;  Vice. President,  Joseph  Lighthall ; 
Secrelaiy,  Percy  C.  Walker,  Waterworks. 

WIARTON  BRANCH  NO.  13.— President,  Wm.  Craddock ;  Rec.-Secretary, 
Ed.  Dunham 

PETERBOROUGH  BRANCH  NO.  14.— Meets  2nd  and  4th  Wednesday  in 
each  month  W.  L.  Outhwaile,  President  ;  W  Forster,  Vice-President  ;  A.  E.  Mc- 
Galium,  Secretary-. 

BROCKVILLE  BRANCH  NO.  15.— President,  Archibald  Franklin  ;  Vice-Presi- 
dent. John  Grundy  ;  Recording  Secretary,  James  Aikins. 

CARLETON  PLACE  BRANCH  NO.  16.— Meets  every  Satiirilay  evening. 
President,  Jos.  McKay  ;  Secretary,  J.  D.  Armstrong. 


ONTARIO  ASSOCIATION  OF  ST.VTIONARV 
ENGINEERS. 


President,  A.  AMES, 
Vice-President.  F.  G.  MITCHELL 
Registrar,  A.  E.  EDKINS 
Treasurer,  R.  MACKIE, 
.Solicitor,  J.  A.  McANDREWS, 


Br.antford,  Ont. 

London,  Ont. 

88  Caroline  St  ,  Toronto. 

28  Napier  St.,  Hamilton. 

Toronto. 


TORONTO  -A.  E.  Edkins,  A.  M.  Wickens,  E.  J.  Phillips,  F.  Donaldson.  J. 

HAMILTON— R.  Mackie,  T.  Elliott. 

BRANTFORD— A.  Ames,  care  Patterson  &  Sons. 

OTTAWA— Thomas  Wesley. 

KINGSTON-J.  Devlin,  (Chief  Engineer  Penitentiar)),  J.  Campbell. 

LONDON— F.  Mitchell. 

NL^GARA  FALLS— W.  Phillips. 


"Thanks  to  the  telegraph,"'  said  Lord 
'"TTie^aph""      Uufferin  at  the  annual  banquet  of  the 

British  Chamber  of  Commerce  of  Paris, 
"the  globe  itself  has  become  a  mere  bundle  of  nerves, 
and  the  slightest  disturbance  at  any  one  point  of  the 
system  sends  a  portentous  tremor  through  its  morbidly- 
sensitive  surface." 


As  we  go    to  press,    an    International 
international  Eiec-    Electrical  Congress    is    in  progress  at 

tncal  Congress.  ^  .  . 

Geneva,  under  the  auspices  of  the  Swiss 
Society  of  Electrical  Engineers.  The  prominent  elec- 
trical societies  of  Europe  and  the  American  Institute  of 
Electrical  Engineers  are  giving  their  support  to  the  un- 
dertaking. The  following  subjects  are  set  for  discussion  : 
"  Magnetic  Units,"  Photometric  Units,"  "Transmission 
and  Distribution  of  Power  to  Great  Distances  by  Means 
of  Direct  and  Alternating  Currents,"  "Protection  ot 
High-pressure  Overhead  Electric  Lines  agiinst  Atmos- 
pheric Discharges,"  "  X'arious  Disturbances  Caused  by 
Electric  Traction." 


Probably  in  no  department  of  electrical 
Prices  of  incandescent  g^,    pijg^  has  competition  and  the  cutting 
Lamps.  '^'^  ^  . 

of  prices  been  reduced  to  so  fine  a  point 

as  in  that  of  incandescent  lamps.  Prices  have  eventually 
got  down  below  the  profit  line,  and  as  a  result  the 
American  manufacturers  recently  held  a  conference  in 
New  York,  at  which  an  understanding  is  said  to  have 
been  reached  which  is  expected  to  put  a  stop  to  the  dis- 
astrous under-cutting  of  the  past.  Each  company  is 
said  to  have  deposited  the  sum  of  $5,000  as  a  guarantee 
of  its  willingness  to  abide  by  the  agreement,  and  a  fine 
of  10  cents  per  lamp  will,  it  is  said,  be  imposed  for  sell- 
ing below  standard  rate.s.  Future  prices  will  range 
from  22  cents  for  lamps    of    S    to   25  c.p.,    to  $1.65   for 
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lamps  of  150  c.p.  in  broken  lots,  and  in  standard  pack- 
ages from  20  cents  to  $1.50.  The  management  is  said 
to  have  been  vested  in  a  committee.  Some  of  the  com- 
panies interested  deny  that  such  an  organization  has  been 
effected. 


The    Privy    Council    has   just     handed 
The  Duty  on  ,  -^      ■    j  .-ii  *  r.i 

Steel  Rails  down   its  judgment    in  the  case   ot  the 

appeal  of  the  Toronto  Railway  Com- 
pany for  recovery  of  upwards  of  $50,000  which  the 
company  were  compelled  by  the  Dommion  Government 
to  pay  as  customs  duty  on  steel  rails  imported  for  use 
in  the  reconstruction  of  their  system.  The  Exchequer 
and  Supreme  Courts  of  Canada  upheld  the  interpreta- 
tion put  upon  the  tariff  by  the  Minister  of  Customs,  but 
the  Privy  Council  has  come  to  a  contrary-  conclusion 
and  has  decided  in  favor  of  the  plaintiffs'  contention 
that  steel  rails  for  street  railway  purposes  are  entitled 
to  free  admission  in  the  same  manner  as  steel  rails  for 
use  on  steam  railways.  This  is  undoubtedly  the  com- 
mon-sense view  of  the  matter.  The  Toronto  Railway 
Company  deserve  the  thanks,  if  nothing  more,  of  every 
electric  railway  company  in  the  Dominion,  for  having 
fought  the  matter  through  and  secured  from  the  highest 
tribunal  in  the  Empire  this  favorable  decision  which 
cannot  be  reversed. 


Scientific    men    from  all  parts  of  the 

The  Kelvin  Celebra-  ,,  ui     j   •      r^\  ^i.       1    i» 

.  world  assembled  m  ulasirow  the  latter 

lion,  o 

part  of  June  to  participate  in  the  cele- 
bration of  the  50th  anniversary  of  Lord  Kelvin's  occu- 
pancy of  the  chair  of  Natural  Philosophy  in  the  University 
of  Glasgow.  During  half  a  century  Lord  Kelvin  has 
been  an  indefatigable  investigator  of  the  laws  governing 
electricity  and  the  methods  of  applying  the  same  for  the 
benefit  of  mankind.  He  is  the  author  of  many  devices, 
notably  measuring  apparatus,  which  are  the  recognized 
standards  in  use  throughout  the  world  at  the  present 
time.  He  received  the  honor  of  knighthood  for  valuable 
services  rendered  in  1S58  in  overcoming  difficulties 
incident  to  the  successful  operation  of  the  first  Atlantic 
cable,  and  was  elected  to  the  peerage  in  1891.  The 
celebration  included  a  conversazione  by  the  University 
of  Glasgow,  at  which  were  exhibited  Lord  Kelvin's  in- 
ventions ;  addresses  by  home  and  foreign  university 
bodies,  learned  societies  and  students  of  Glasgow  and 
other  universities,  and  a  public  banquet  by  the  corpora- 
tion of  Glasgow. 


PlHMC  lighting  in  England  is  largely 
Municipal  Lighting  in  the  hands  of  the  municipalities.  The 
extent  to  which  this  is  the  case  is  indi- 
cated by  the  fact  that  a  iMunicipal  I-;iectrical  .Association 
has  been  formed,  which  has  just  held  its  first  convention. 
In  Canada  not  more  than  half  a  do/en  municipalities 
own  and  operate  their  own  lighting  plants.  The  citizens 
of  the  town  of  Goderich  have  lately  voted  in  favor  of 
the  purchase  of  a  municipal  plant,  and  the  town  of  New- 
market has  the  subject  under  consideration  at  the  pre- 
sent time.  It  is  difficult  to  determine  from  a  few  such 
isolated  cases  whether  or  not  the  municipal  control  idea 
is  likely  to  grow  to  important  dimensions,  as  it  has 
done  in  lingland.  Should  it  do  so,  the  sales  agents  of 
the  electrical  manufacturing  and  supply  companies  will 
require  to  be  trained  in  the  ways  of  the  politician,  so  as 
to  be  able  to  secure  the  votes  of  the  coimcilnien  or  alder- 
men in  favor  of  their    particular    apparatus.      'I'hc    man 


who  can  "  pull  the  wires"  (no  pun  intended)  most  skill- 
fully will  probably  secure  the  orders,  regardless  to  a 
large  extent  of  the  superiority  or  inferiority  of  his  goods. 
This  method  of  selling  goods  promises  to  occupy  a  great 
deal  more  time  and  to  cost  more  money  than  the  selling 
to  private  individuals  or  companies,  as  at  present. 


Disturbance  of  Tele-   ^"^  German    Imperial    post-ollice    has 
graph  and  Telephone  compiled  statistics  which  show  a  steady 
Circuits  .  .        .  ,,-,.. 

mcrease  in  the  number  of  disturbances 
to  telegraph  and  telephone  circuits  as  the  result  of  the 
multiplication  of  electric  railways.  In  our  last  issue  we 
published  the  decision  of  the  courts  in  an  action  brought 
against  the  Montreal  Street  Railway  Company  by  the 
Bell  Telephone  Co.,  for  injury  .sustained  as  the  result  of 
disturbance  of  their  circuits  from  the  action  of  induction 
currents  emanating  from  the  street  railway  company's 
wires.  The  decision  was  adverse  to  the  plaintiffs.  Our 
readers  will  be  interested  in  knowing  the  method  em- 
ployed by  the  German  authorities  to  protect  the  telegraph 
instruments  from  high  pressure  currents.  For  this  pur- 
pose fuses  are  put  into  the  circuits.  These  fuses  consist 
of  a  wire  0.07  mm.  in  diameter,  and  made  of  a  non- 
oxidisable  alloy.  They  are  enclosed  in  glass  tubes 
5cm.  to  6cm.  long,  sealed  at  both  ends,  and  fitted  with 
metal  contact  pieces.  In  this  way  the  formation  of  an 
arc  at  500  volts  pressure  is  avoided.  The  fusing  current 
of  the  wire  is  0.8  amperes.  The  whole  fuse  is  kept  in 
position  between  contact  springs,  and  is  easily  inter- 
changeable. .'\Bother  type  of  fuse  used  by  the  Imperial 
post-office  consists  of  a  porcelain  block  about  5cm.  high, 
the  fuse  wire  running  through  a  hole  across  the  block. 
Both  types  have  given  satisfaction. 


The  possibility  of  acetylene  gas  becom- 
AcetyieneGas.      ing   a    competitor  of  electricity  as   an 

illuminant,  has  greatly  disturbed  the 
minds  of  a  considerable  portion  of  the  electric  lighting 
fraternity.  There  is  no  room  for  doubting  that  the 
illuminating  power  of  the  gas  is  very  greatly  superior  to 
that  of  ordinary  gas  ;  and  that  if  it  were  merely  a  ques- 
tion of  light  it  might  perhaps  become  a  very  formidable 
rival  to  electricity.  But  the  question  of  cost  comes 
very  prominently  into  consideration  and  here  it  is  that 
we  meet  the  strongest  argument  against  it.  It  is  not 
merely  the  cost  of  the  carbide  itself  that  must  be  taken 
into  account,  hut  that  of  all  the  accessory  devices,  the 
secondary  receiver,  the  pipes,  fixtures,  etc.  As  to  the 
cost  of  manufacture  of  the  carbide,  there  are  so  many 
conflicting  estimates,  statements,  and  claims,  that  we 
consider  ourselves  amply  justified  in  taking  up  a  very 
conservative  position,  and  saying  that  there  will  have 
to  be  a  very  considerable  degree  of  higher  mutual  cor- 
roboration and  unanimity  among  writers  on  the  subject 
before  the  public  can  be  expected  even  to  form  an 
opinion  on  the  subject,  much  less  to  make  any  invest- 
ments. One  writer  o(  undoubted  scientific  qualifica- 
tions says,  "Present  average  cost  of  illuminating  gas  in 
the  holders  of  the  large  gas  companies  approximates  30 
cents  per  iM,  while  the  cost  of  acetylene  gas  in  the 
holder,  with  calcium  carbide  at  $37.69  per  ton,  would 
be  equivalent  light  for  light,  to  illuminating  gas  at 
37  7  10  cents  per  M,  making  the  cost  of  pure  acetylene 
per  candle  power  approximately  20  per  cent,  higher 
than  that  ot  ordinary  illuminating  gas."  If  acetylene 
were  mixed  with  air,  no  doubt  the  cost  would  be  lower, 
but  the  advisability  of  distributing  the  mixture  thrcmgh 
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a  city  would  be  very  questionable,  owing  to  the  risk  of 
the  mixing  being  improperly  done,  and  the  quantity  of 
acetylene  falling  to  such  a  percentage  as  to  form  an 
explosive  combination.  Any  person  using  the  gas  in 
their  houses  would  require  a  duplicate  holder,  so  that 
one  might  be  charging  v/hile  the  second  was  running. 
As  the  gas  in  holders  would  be  at  a  pressure  of  over  600 
lbs.  to  the  square  inch,  a  valve  would  be  required  to 
reduce  it  down  to  that  required  at  the  burners.  No 
doubt  such  a  valve  is  obtainable  but  would  require 
attention  which  the  average  householder  would  not  or 
could  not  give.  .\  failure  of  the  valve  would  entail  the 
escape  of  the  gas.  It  would  appear  that  considerations 
of  cost  and  convenience  go  to  shew  that,  at  the  present 
at  least,  the  incandescent  lamp  has  nothing  to  fear  from 
acetylene  gas,  which  may  find  its  way  into  the  residence 
of  an  occasional  wealthy  householder,  but  not  into 
general  use. 

We  would    bespeak    a    most    careful 
AnUquateJvs        ^^^^^^,  ^^  ^^^  valuable  paper  pre- 
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sented   by  Mr.    Gossler  before  the  last 

meeting  of  the  Canadian  Electrical  Association.  A  very 
large  number  of  our  readers  are  personally  and  financi- 
ally interested  in  electric  lighting  stations  ;  and  as  a 
great  proportion  of  these  stations  date  from  the  time 
when  electrical  machinery  had  not  received  the  careful 
study  that  is  now  devoted  to  it,  it  is  only  reasonable  to 
suppose  that  the  apparatus  used  is  of  t*ie  very  ineffici- 
ent types  that  characteriijed  the  early  days  of  electric 
lighting.  Transformers  have  only  of  very  late  years 
received  much  consideration,  but  the  study  of  the  con- 
ditions under  which  they  operate,  and  the  principles 
involved,  has  led  to  very  great  and  beneficial  changes 
being  made  in  their  construction.  The  saving  effected 
by  the  changes  indicated  by  Mr.  Gossler,  resulted  from 
the  substitution  of  modern  high-class  transformers  for 
the  old  type  ones  previously  in  use  ;  and  nothing  can  more 
vividly  illustrate  the  difTerence  in  value  between  old  type 
cheap  goods  and  new  type  expensive  ones  than  the  fact, 
as  stated  by  him,  that  the  annual  savings  effected  by  the 
new  transformers  will  payfor  their  cost  in  about  2)4  years. 
In  smaller  electric  lighting  plants  nothing  is  more  usual 
than  to  make  selection  of  machinery  and  apparatus  on 
the  basis  of  cost  solely,  i.  e.,  they  choose  that  one  that 
costs  the  least  money.  This  is  really  the  most  expen- 
sive policy  to  adopt,  and  as  the  knowledge  of  electrical 
investors  extends,  with  respect  to  the  machinery  they 
operate,  and  what  goes  on  while  current  is  flowing,  it 
will  become  more  and  more  evident  to  them  that  to  buy 
modern,  superior,  and  therefore  high-priced  machinery, 
gives  a  far  better  investment  than  cheap  stuff.  One 
frequently  meets  men  whose  knowledge  of  electricity  is 
so  comprehensive  that  they  know  it  all.  These  persons 
will  of  course  never  learn  anything,  but  the  earnest 
electrical  student  every  daj'  becomes  more  convinced  of 
the  fact  that  the  more  he  studies,  the  less  he  finds  he 
knows.  The  influence  that  transformers  can  exert  on 
the  profits  of  an  electric  plant  is  so  appreciable  that  we 
recommend  all  owners  to  very  carefully  examine  into 
the  efficiency  of  that  part  of  their  installations. 


.\  writer  in  Electricity  of  London,  with  fluent  innacuracy,  says 
the  Western  Electrician,  notes  that  the  new  president  of  the 
"National  Electrical  Association"  is  "Mr.  Frederick,  who  is  an 
Englishman."  Doubtless  the  intention  was  to  convey  the  idea 
that  Frederic  XichoUs,  lately  elected  to  the  presidency  of  the 
National  Electric  Light  Association,  was  born  in  England. 


NOTES  FOR  ENGINEERS. 

To  p.-^ck  piston  imniiis  tor  kerosene,  euj>  leather,  such  as  is  used 
in  packing  h\'draulic  pumps  will  be  necessary. 

Have  a  regular  system  for  doing  your  work  in  the  engine  and 
boiler  rooms  and  have  a  time  and  place  for  everything. 

Long  grale  bars  make  hard  work  for  the  fireman,  and  he  can- 
not always  kee])  the  back  grate  of  the  furnace  in  good  order.  A 
short  widej"urnace  is  the  best. 

When  using  the  ordinary  brass  check  valves,  it  is  a  good  idea 
to  use  one  size  larger  than  the  pipe  calls  for,  as  the  water  will 
then  flow  through  them  with  less  friction. 

After  taking  a  ground  joint  apart  clean  it  well,  and  before  put- 
ting it  together  again,  oil  it  thoroughly  and  if  it  is  to  be  exposed 
to  heat  use  cylinder  oil  for  this  purpose. 

When  piping  up  a  plant,  use  angle  valves  wherever  convenient, 
as  you  will  then  have  less  joints  to  make  up,  and  angle  valves 
offer  less  obstruction  to  the  passage  of  steam  than  globe  valves. 

For  removing  scale  from  boilers,  or  rust  from  any  metal,  use 
kerosene  oil.  To  loosen  a  nut  which  is  rusted  to  a  bolt,  saturate 
with  kerosene.  It  is  sini]>le,  but  by  all  odds  the  most  effective 
rust  or  scale  resolvent. 

There  are  two  methods  of  obtaining  the  heat  value  of  coal ;  one 
by  burning  a  representative  sample  in  some  kind  of  oxygen  cal- 
orimeter, and  the  other  is  to  analyse  the  coal  and  equate  the 
elements  with  their  heat  values.  The  oxygen  calorimeter  is 
generally  preferred,  but  some  engineers  prefer  the  analjsis. 

One  pound  of  good  coal  is  equal  to  about  four-tenths  of  a  pound 
of  wood  without  regard  to  the  quality  of  the  latter.  Some  woods 
contain  more  water  and  sap  than  others,  some  are  dense  while 
others  are  porous,  but  considering  the  pure  wood  fibre,  all  woods 
are  practically  the  same  so  far  as  their  value  for  fuel  is  concerned. 

If  jou  are  using  a  power  pump  for  feeding  your  boiler  and  there 
is  no  way  to  regulate  the  amount  of  water  delivered,  connect  a 
^  inch  pipe  into  the  discharge  pipe  and  also  into  the  suction  pipe, 
with  a  valve  to  regulate  the  circulating  water.  By  opening  this 
valve  the  amount  of  water  delivered  to  the  boiler  may  be  dimin- 
ished, and  so  a  uniform  water  level  maintained. 

If  the  safety  valve  leaks  and  grinding  it  in  affords  only  tem- 
porary relief  it  may  be  caused  by  impurities  in  the  water  causing 
a  thin  scale  to  form  on  the  valve  and  seit,  and  after  the  valve  has 
been  opened  once  it  leaks  until  ground  in  again.  I  have  known 
soda  ash,  used  as  a  boiler  cleanser,  to  do  this,  but  when  its  use 
was  discontinued  and  oil  used  instead,  the  trouble  disappeared. 

On  taking  charge  of  a  steam  plant  the  engineer  should  at  once 
acquaint  himself  with  the  peculiarities  of  the  engine,  and  next 
should  acquaint  himself  with  the  peculiarities  of  the  proprietor  or 
superintendent.  One  is  just  as  essential  as  the  other,  for  each 
will  need  an  equal  amount  of  "  managing  "  if  the  engineer  is  to 
make  an  unqualified  success  of  running  the  plant.  Some  good 
engineers  make  a  mistake  here  and  fail  accordingly. 

If  your  injector  has  been  in  use  for  several  years  and  is  not  as 
reliable  now  as  it  was  when  new,  do  not  throw  it  away,  calling  it 
worn  out,  until  you  have  carefully  cleaned  it  with  a  solution  of 
muriatic  acid  and  water.  Disconnect  the  injector,  put  corks  in 
the  outlets,  and  fill  it  up  with  the  solution,  letting  it  stand  over 
night.  Wash  out  in  the  morning  with  water  under  pressure,  and 
see  if  it  is  not  as  good  as  new.  The  solution  should  not  be 
stronger  than  about  two  parts  of  water  to  one  of  the  acid. 

In  case  of  accident  in  your  boiler  room,  where  prompt  reduction 
of  the  temperature  under  the  boiler  is  necessary,  too  great  care 
cannot  be  exercised  by  your  fireman.  .As  a  rule  he  will  proceed 
at  once  to  "draw  the  fire,"  but  if  the  boiler  is  in  a  critical  state, 
such  an  act  is  certainly  not  wise.  When  a  fire  is  disturbed,  the 
heat  which  it  gives  out  is  materially  increased  for  several 
minutes,  and  unless  the  entire  body  of  the  fire  can  be  removed  at 
one  stroke,  the  safest  plan  is  to  smother  with  damp  ashes  or 
fresh  coal. 

JIanv  a  leaky  piston  or  valve  rod  which  is  chronically  so,  could 
be  cured  by  turning  the  piston  so  that  the  worn  place  at  the 
bottom  would  come  at  the  top,  or  by  putting  a  liner  at  the  bottom 
to  carry  the  piston  at  a  higher  level.  Sometimes  the  bottom 
part  of  a  piston  has  been  drilled,  and  the  holes  filled  with  hard 
Babbitt  to  raise  the  piston  up  into  line.  Sprung  rings  of  cast  iron 
or  brass  cannot  be  depended  on  to  centre  a  piston  or  keep  it  in 
line,  because  of  the  wear.  Babbitt  plugs  will  serve  such  a 
puq)ose,  and  they  can  be  renewed  when  occasion  requires.  This 
is  an  easier  and  cheaper  way  than  having  a  new  piston  made 
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ASBESTOS. 

Thhre  is  probably  no  prodmiloii  of  iiiornanii-  naliirc  aboiil 
wliich  there  is  so  nnioh  popular  mystcrv  and  misconceplioii  as 
asbestos.  It  is  vaguely  understood  that  the  principal  elaini  of 
this  remarkable  product  to  attention  is  that  it  cannot  be  consumed 
by  fire,  and  not  infrequently  the  effect  of  the  mention  of  asbestos 
is  to  carry  the  hearer  back  to  the  days  when  the  people  of  the 
Phaiaohs  wrapped  their  dead  in  cere-cloths,  woven  from  fibre,  in 
order  to  preserve  them,  the  body  having  been  first  embalmed. 
Romantic  stones  have  also  come  down  to  us  of  ancient  demon- 
strations of  majfic  in  which  .isbestos  has  played  the  leading  part, 
but  the  real  interest  in  asbestos  centres  in  the  present.  It  is  of 
more  importance  to  the  human  race  to-daj'  than  it  has  been  in  the 
whole  range  of  history.  Asbestos  Iwentj-five  years  .igo  was 
practically  not  known  in  the  laboratory  of  the  chemist  or  mineral- 
ogist. It  now  finds  its  way  in  one  form  or  another  into  every 
workshop  where  steam  is  employed. 

To  the  question,  "What  is  asbestos?"  i'  is  not  altogether  easy 
to  find  an  answer.  Geologists  classify  it  among  the  hornblends. 
In  itself,  asbestos  is  a  physical  paradox,  a  mineralogical  vege- 
table, both  fibrous  and  crystalline,  elastic  yet  brittle,  a  floating 
stone,  but  as  capable  of  being  carded,  siiun  anti  woven  as  flax, 
cotton  or  silk.  It  is  apparently  a  connecting  link  between  the 
vegetable  and  the  mineral  kingdom,  possessing  some  of  the  char- 
acteristics of  both.  In  appearance  it  is  light,  buoyant  and  feath- 
ery as  thistledown  ;  yet,  in  its  crude  state,  it  is  dense  and  heavy 
as  the  solid  rock  in  which  it  is  foimd.  Apparently  as  perishable 
as  grass,  it  is  yet  older  than  any  order  of  animal  or  vegetable  life 
on  earth.  The  dissolving  influences  of  time  seem  to  have  no 
eflFcct  upon  it.  The  action  of  unnumbered  centuries,  by  which  the 
hardest  rocks  known  to  geologists  are  worn  away,  has  left  no 
perceptible  imprint  on  the  asbestos  found  embedded  in  them. 
While  much  of  its  bulk  is  of  the  roughest  and  most  gritty  mater- 
ials known,  it  is  really  as  smooth  to  the  touch  as  soap  or  oil. 
Seemingly  as  con»bustible  as  low,  the  fiercest  heat  cannot  con- 
sume it,  and  no  known  combination  of  acids  will  destructively 
affect  the  appearance  and  strength  of  its  fibre,  even  after  days  of 
its  action.  It  is,  in  fact,  practically  indestructible.  Its  incom- 
bustible nature  renders  it  a  complete  protection  from  flames,  but 
beyond  this  most  valuable  quality,  its  industrial  value  is  greatly 
augmented  by  its  non-conduction  of  heat  and  electricity,  as  well 
as  by  its  important  propriety  of  practical  insolubility  in  acids. 

.Asbestos  has  been  found  in  all  quarters  of  the  globe.  It  comes 
from  Italy,  China,  Japan,  Australia,  Spain,  Portugal,  Hungary, 
Germany,  Russia,  The  Cape,  Central  Africa,  Canada  (Fig.  1), 
Newfoundland,  this  country,  and  from  Southern  and  Central 
.America. 

Notwithstanding  this  wide  distribution  of  asbestos,  the  onlj' 
varieties  which  at  present  appeal  to  demand  serious  consideration, 
from  a  commercial  point  of  view,  are  the  Russian,  the  South  .Afri- 
can, the  Italian  and  the  Canadian. 

Before  the    dcvelopmeni    of    the    CaiLidian    fields,    the    Italian 
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asbestos  was  supreme  in  the  market.  For  nearly  twenty  years 
Italy  has  been  looked  to  for  the  best  grades  of  the  fibre.  From  a 
point  on  the  northern  mountain  slope  of  the  Siisa  valley  is  taken 
the  floss  asbestos  fibre,  the  appearance  of  which  in  gas  stoves  is 
so  familiar.  In  the  same  locality  is  found  a  fine  white  powder  of 
asbestos,  which  serves  for  paint  and  other  purposes.  The  mining 
is  carried  on  at  a  height  of  from  6,000  to  10,000  feel  above  sea 
level. 

Hut  the  It.'ilian  asbestos  industry,  once  so  important,  is  alre.idv 
on  the  down  grade.  The  difliculties  of  mining  are  very  gre;it, 
and  unduly  increase  the  cost  of  production.  The  asbestos  itself, 
judged  by  the  latest  standards,  is  of  inferior  quality  ;  it  is  not 
easy  to  spin,  .ind  it  does  not  pulp  well  in  the  m.'iking  of  p.tper. 
The  best  grade  is  extremely  rare,  and  its  cost  of  mining  and 
transportation  is  prohibitive.     The  supply  from  the   Italian  mines 


is  rapidly  falling  off.  .As  a  mailer  of  fact,  Canada  contains  the 
great  asbestos  region  of  the  world,  in  tlie  sense  thai  while  its 
mines  are  practictlly  unlimited  in  productive  capacity,  the  product 
is  of  a  quality  which  fully  meets  the  requirements  of  the  newest 
and  most  exacting  of  the  innumerable  uses  that  are  daily  being 
found  for  it. 

The  process  of  manufacture  is  intenseU  interesting,  more  espe- 
cially from  the  fact  that  as  the  industry  is  constantly  entering 
upon  novel  phases,  new  methods  of  treatment  and  special  machin- 
ery have  10  be  devised.     One  of  its  special  uses  is  for  wall  paper. 

One  of  the  largest  bmnclies  of  asbestos  manufacture  is  that  of 
sectional  cylinders  for  pipe  coverings,  for  retaining  the  heat  of 
steam  and  other  pipes,  f«lt  protective  coverings  for  boilers,  frost- 
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proof  protections  for  gas  or  water  pipes,  and  cement  filling,  which 
can  be  laid  on  with  a  trowel,  for  the  covering  of  steam  pipes, 
boilers  or  sills.  In  some  of  these  cases,  where  it  is  only  neces- 
sary to  retain  the  heat,  the  asbestos  is  mixed  with  other  sub- 
stances ;  but  where  the  protection  must  be  fireproof  as  well,  only 
asbestos  is  used.  The  ulilil)-  of  such  covering  is  well  illustrated 
in  the  heating  system  of  railway  cars.  The  main  pipe  from  which 
the  individual  cars  draw  their  respective  heat  supplies  by  side 
mains,  if  not  covered  with  asbestos,  would  lose  a  large  proportion 
of  its  caloric  from  the  rapid  motion  of  the  car  through  the  air. 
An  interesting  innovation  in  this  class  of  manufacture  is  asbestos 
sponge.  It  is  not  generally  known  that  sponge  has  great  powers 
of  fire  resistance.  The  discovery  was  made  accidentally  not  long 
ago,  and  the  result  was  that  a  consignment  of  scraps  of  s|Mnge 
picked  up  on  the  Southern  coasts  was  ordered  for  experimental 
purposes.  The  sponge  was  finely  comminuted  and  mixed  intim- 
ately with  asbestos  fibre.  The  combination  was  found  so  success- 
ful for  an)-  covering  which  had  to  be  fireproof  as  well  as  heat- 
proof that  the  material  has  become  standard.  Being  full  of  air 
cells,  it  necessarily  makes  an  excellent  non-conductor.  Another 
very  extensive  department  in  asbestos  manufacture  is  that  of 
packings.  Of  these  there  are  an  infinite  number  of  forms.  In 
these  days  of  high  pressures  and  ocean  records,  it  is  of  supreme 
importance  to  marine  engineers  that  they  should  have  jointing 
and  packing  materials  on  which  absolute  reliance  can  be  placed. 
In  order  to  meet  modern  exigencies  every  possible  form  of  pack- 
ing has  been  constructed,  particularly  with  akbestos  and  metallic 
wire,  and  with  asbestos  and  rubber  cores  for  gland  packing.  The 
making  of  asbestos  |«iper  varies  from  the  building  up  of  the 
thickest  millboard  lo  the  production  of  a  writing  paper  which, 
from  ils  indestructibility,  is  valuable  in  case  of  fire  for  preserving 
charters,  policies,  agreements  and  other  important  documents. 

To  the  electrical  engineer  asbestos  is  absolutely  indispensable. 
.Many  parts  of  electrical  devices  and  machinery  and  wires  through 
which  the  eleclric.il  current  |Kisses  become  heated,  and  were  it 
not  for  the  electrical  insulation  and  heat-resisting  qualities  which 
asbestos  possesses,  the  apparatus  would  be  completely  destroved, 
particuLirly  in  the  case  known  to  electricians  as  "  short  circuit- 
ing." For  such  pur|)ose  it  has  been  found  advisable  lo  combine 
asbestos  with  rubber  and  other  gums,  and  this  combination  is  now 
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used    ...livcrsally    for    not    only    elecirical,    but    also    sKan.     a..d 
mechanical  purposes. 

The  newest  departure  in  the  asbestos  field  is  the  coi.slruclion  ol 
eleclrolherinic  apparatus.  The  heating  efrect  of  the  electric  cur- 
rent is  utilized  by  embedding  the  wire  in  an  asbesto.s  sheet  or  pad. 
The  pad  is  used  by  physicians  and  nurses  for  maintaining  arti- 
ficial heat  in  local  applications,  and  is  said  to  be  already  largely 
used  in  hospitals.  .Vnother  application  of  the  same  principle  is  to 
car  heaters.  A  sheet  of  asbestos,  with  the  embedded  wires,  is 
clamped  between  two  thin  steel  plates,  and  the  portable  healer 
thus  provided,  or  a  series  if  need  be,  is  connected  to  the  car  cir- 
cuit quickly  and  easily.  U  gives  an  even  and  healthy  heat,  and 
can  be  so'regulated  as  not  to  ovo.hoat  the  car.-Gcorge  Heli 
Guy,  in  .New  York  Evening  Post. 


THE  TELEPHONE  IN  RAILROAD  PRACTICE.  " 
Tm-:    growing    use  of   the  telephone  in  railroail   work   .uul   its 
present  advantages  and  future  possibilities  is  a  subject  well  worthy 
of  consideration  and  study. 

The  telephone  equipment  at  local  points  best  adapted  to  the 
transmission  of  the  internal  business  of  a  railroad,  depends  upon 
the  location  and  the  degree  of  concentration  of  the  offices  at  each 
point.  The  value  of  a  private  telephone  line  connecting  inter- 
mediate points  and  the  division  headquarters  along  the  line  of  the 
road  is  dependant  to  a  large  extent  upon  the  number  of  instru- 
ments that  are  enabled  to  secure  intercommunication  thereby. 

In  connection  with  the  speaking  tube  or  internal  telephone 
system,  special  efforts  are  being  made  by  the  local  telephone 
companies  to  oflfer  the  railroad  companies  instruments  and 
apparatus  that  vary  with  the  character  of  the  service  desired. 
For  instance: 

System  .A— A  central  switch  with  lines  radiating  from  it,  each 
line  having  one  or  more  stations  connected  with  it,  the  whole 
being  arranged  for  intercommunication. 

This  system  is  operated  in  much  the  same  manner  as  an  ordinary 
telephone  exchange,  a  switch  being  located  at  some  central  point, 
provided  with  a  means  for  calling  and  receiving  calls  from  each 
station,  and  for  connecting  the  several  stations  with  each  other. 
The  switch  may  be  located  where  it  can  be  operated  by  some 
person  in  connection  with  other  work,  or  if  the  system  is  large, 
the  services  of  a  regular  operator  may  be  required. 

This  system  (if  but  one  station  is  connected  on  each  radiating 
line)  secures  secrecy  between  any  two  stations  and  provides  for 
independent  communication  between  a  number  of  stations  at  the 
same  time. 

System  B — A  switch  at  a  particular  office  with  lines  radiating 
from  it,  each  line  having  one  or  more  stations  connected  with  it, 
the  whole  being  arranged  for  connnunication  to  and  from  this 
particular  office,  but  not  for  communication  between  stations  on 
different  lines. 

This  system  is  used  for  transacting  business  between  a 
particular  office  and  several  stations  in  cases  where  it  is  not 
required  that  the  stations  communicate  with  each  other.  .\  switch 
is  provided  at  the  main  office  only. 

This  .system  (if  but  one  station  is  connected  on  each  radiating 
line)  secures  secrecy  between  the  main  office  and  any  one  of  the 
stations. 

System  C — A  switch  at  each  station,  with  means  for  connecting 
the  instrument  at  such  station  with  lines  extending  to  each  of  the 
other  stations. 

This  system  is  so  arranged  that  a  person  at  any  station  can  call 
any  other  station  over  a  special  line  and  establish  the  desired 
connection  without  the  aid  of  an  operator.  It  does  not  secure 
secrecy  to  such  a  degree  as  systems  "A"  or"B."  A  switch 
being  located  at  each  station,  access  may  be  had  to  all  circuits 
whether  in  use  or  not,  but  as  the  bell  at  the  desired  station  is  the 
only  one  operated  when  a  call  is  made,  secrecy  is  fairly  a.ssured, 
and  interruptions  are  not  likely  to  occur  unless  the  use  of  the  same 
circuit  should  be  desired  by  a  second  party  and  his  instrument  be 
connected  for  the  purpose  of  making  a  call.  It  is  possible  for 
parties  at  several  stations  to  converse  independently  with  each 
other  at  the  same  time. 

System  D — A  single  circuit  connecting   two  or  iiioiv  stations. 
All  instruments  being  connected  upon  one  circuit,  no  switching 
apparatus  is  required.      Only  two  stations  can   use  the  line  at  one 
time  and  there  can  be  no  secrecy,  as  a  call  made  from  any  station 
will  ring  all  bells  simultaneously. 

•  Paper  read  t.cforc  the  Ass  cialioi  of  Railway  Telegraph  SuperiiilenJents, 
Fortress  Monroe,  Va.,  June  17,  by  W.  W.  Ryder,  Chicago. 


Systems  "  .-\  "  and  "  H  "'  are  especially  adopted  and  serviceable 
for  freight  offices  and  yards,  round  houses,  switching  towers,  etc. 
.System  "  C  "  is  perhaps  the  most  convenient  and  satisfactory 
when  llie  sl.ilioiis  to  he  connected  are  not  numerous. 
System  "  1)  "  is  the  most  simple  and  inexpensive. 
.An  outgrowth  from  system  "A"  is  the  present  private  branch 
telephone  exch.inge.  The  benefits  derived  from  the  establishment 
and  operation  of  private  branch  exchanges  seem  comp.'iralively 
unknown,  and  especially  so  to  those  who  have  not  been  closely  in 
touch  with  the  growth  of  this  particular  line  of  the  business,  and  it 
is  with  ;i  view  of  arousing  interest  in  this  direction,  as  well  as 
securing  additional  information  through  the  discussion  which  1 
trust  will  follow  this  paper,  that  I  have  endeavored  to  collect  as 
much  reliable  information  as  possible  bearing  upon  the  subject. 
This  very  lack  of  familiarity  with  the  branch  exchange  frequently 
results  in  a  much  less  efficient  service  from  a  given  number  of 
telephone  lines  than  would  be  secured  were  they  merged  into  the 
so-called  exchange. 

*' In  the  march  of  civilization  the  improvements  of  S'eslerday 
are  discarded  for  those  of  to-day.  The  tin  speaking  tube  once 
used  for  interior  communication  gives  way  to  the  telephone.  In 
this  age  when  only  time  saving  is  considered  more  important  than 
labor  saving,  and  the  combination  of  both  is  the  prime  object  with 
all  active  minds,  the  importance  of  rapid  and  reliable  communica- 
tion c.in  not  be  over-estimated.  Especially  true  is  this  of  the 
business  conducted  in  a  large  building  where  the  labor  and  delay 
incidental  to  employing  messengers  or  office  boys,  make  an 
important  item  of  expense.  In  the  general  offices  of  a  large 
railroad  company,  where  every  office  can  be  connected  one  with 
another,  and  the  various  working  departments  be  brought  into 
talking  relations  with  one  another,  this  telephone  service  is  a. 
time,  money  and  labor  saver ;  and  where  the  heads  of  depart- 
ments .ire  separated  from  each  other  by  doors,  stairs  aud  passages 
it  is  invaluable." 

Every  railroad  man  is  f:iiniliar  with  the  general  scheme  of 
railroad  organization,  and  the  relationship  between  the  various 
departments,  their  chiefs,  etc.  The  lines  of  authority  are  closely 
drawn,  and  the  flow  of  communication  naturally  follows  these 
divisional   lines. 

As  the  division  of  responsibility  among  the  several  officials  and 
emplojees  who  carry  on  the  operation  of  the  railroad  company  is 
plainly  defined,  so  the  use  of  the  telephone  tends  to  parallel  those 
divisions  of  responsibility  and  to  follow  the  lines  which  separate 
the  duties  which  are  to  be  performed. 

In  the  application  of  the  telephone  to  the  transaction  of  internal 
business  at  local  points  and  within  a  certain  radius  of  the  office 
building  or  about  the  yards  and  switching  centers,  the  numerous 
communications  necessary  are  passed  to  and  fro  easily  and 
without  loss  of  time. 

The  tendency  is  towards  the  constant  growth  of  private  branch 
e.xchanges,  as  they  give  more  perfect  interchange  of  communica- 
tion for  every  class  of  business,  concentrate  the  service  within 
certain  limits  and  enable  the  business  to  be  transmitted  direct 
without  going  through  the  medium  of  the  local  telephone  operator, 
and  vary  the  class  and  extent  of  the  service  desired  according  to 
the  price  paid. 

The  benefits  to  be  derived  from  the  operation  of  tlie  private 
branch  exchange  have  been  recognized  to  a  greater  e.xteni  in  the 
city  of  Chicago  than  elsewhere  in  the  country.  .As  a  matter  of 
fact  there  are  at  present  in  that  city  over  130  private  branch 
e.Kchanges,  operating  an  aggregate  of  over  1,200  telephone 
instruments.  These  exchanges  are  operated  by  railroad  and 
express  companies,  large  wholes.ile  and  retail  establishments, 
manufacturers,  etc.,  and  range  in  extent  from  four  to  100 
instruments.  They  are  connected  by  means  of  trunk  lines  with 
the  local  telephone  company's  exchange,  so  that  connection  may 
be  had  with  the  public. 

In  a  great  many  cases  a  particular  telephone,  while  greatly 
needed  for  the  handling  of  railroad  business,  has  no  occasion  for 
public  connection.  If  arranged  so  that  they  can  secure  such 
connection,  the  result  is  that  the  telephone  will  be  used  more  or 
less  for  private  ends  ;  consequently,  when  the  public  trunk  lines 
are  required  for  legitimate  railroad  business,  they  will  be  reported 
"busy,"  while  as  a  matter  of  fact,  they  are  being  used  for 
private  business. 

To  obviate  this  evil  and  to  furnish  as  nearly  as  possible  what  is 
absolutely  required,  the  local  telephone  company  has  recently 
adopted  a  scheme  whereby  it  is  made  impossible  to  give  certain 
offices  public  connection,  although  they  are  able  to  secure 
unrestricted    intercommunication    with  ever)-   line  radiating  from 
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the  branch  exchange.  In  giving  Ihis  limited  service,  the  tele- 
phone company  charges  considerably  lessened  rental,  although 
securing  for  the  subscriber  a  more  efficient  service  by  not  allowing 
the  unnecessary  blocking  of  his  down-town  trunk  wires.  This 
difference  in  expense  together  with  the  difference  in  price  between 
public  and  branch  exchange  lines  is  almost,  if  not  quite,  sufficient 
to  pay  the  salary  of  the  telephone  operator  even  though  yovi  have 
only  a  small  number  of  lines,  and  this  naturally  increases  with  the 
greater  extent  of  the  system. 

The  success  of  the  system  can  best  be  indicated  by  the  state- 
ment that  of  all  the  branch  exchanges  put  in  operation  in  the  city 
of  Chicago,  only  one  has  ever  been  taken  out  through  dissatis- 
faction with  the  svslem,  and  in  this  case  it  was  only  a  short  time 
before  the  telephone  company  was  requested  to  immediately 
replace,  the  firm  finding  that  the  inconvenience  and  loss  of  lime 
were  greatly  increased  when  the  exchange  was  closed. 

The  growth  of  the  private  branch  exchange  system  must  soon 
extend  along  the  lines  of  the  individual  roads;  in  fact,  at  present 
the  Pennsylvania  Railroad  Company  has  in  operation  a  very 
complete  system  which  gives  them  direct  connection  over  wires 
entirely  controlled  by  them  between  all  division  headquarters  on 
their  road  east  of  Pittsburgh.  Through  the  courtesy  of  that 
company  I  .ini  permitted  to  exhibit  a  diagram  of  this  system. 
They  have  branch  exchanges  at  all  division  headquarters  and 
have  leased  from  the  Long  Distance  company  necessary  wires  to 
complete  connections  with  these  points.  Other  large  eastern 
lines,  I  understand,  are  now  contemplating  the  a  option  of  this 
same  scheme. 

With  the  growth  of  the  private  exchange  idea,  these  exchanges 
will  rapidly  multiply  in  large  cities  and  the  nece.ssity  for  means  of 
intercommunication  between  them  without  going  through  the 
public  exchange  will  become  imperative;  in  fact,  in  the  city  of 
Chicago,  at  present,  where  branch  exchanges  are  being  operated 
by  the  Chicago  &  Northern  Pacific,  Chicago,  Rock  Island  & 
Pacific,  Chicago,  Milwaukee  &  St.  Paul,  Chicago  &  Eastern 
Illinois,  Illinois  Central,  Chicago  &  Northwestern  and  Chicago, 
Burlington  &  Ouincy  Railroad  companies  this  necessity  is  very 
noticeable,  and  the  local  telephone  company  is  considering  the 
question  of  tnmking  the  different  exchanges  together.  With  this 
accomplished,  it  is  but  a  step  to  the  connection  of  the  branch 
exchanges  in  one  city  with  those  in  another  over  wires  controlled 
by  the  railroad  companies.  How  this  can  best  be  done  can  only 
be  decided  by  trial,  and  I  believe  we  will  have  to  meet  this 
particular  issue  at  a  very  early  date. 

When  we  consider  the  rapid  growth  of  the  telephone  system,  it 
seems  a  question  of  only  a  short  time  befoie  the  telegraph  will  be 
largely  superseded  by  the  telephone.  It  has  been  shown  in 
actual  practice  in  commercial  service  that  messages  of  30  words 
can  be  read  and  intelligently  transmitted  in  a  quarter  of  a  miiuile, 
or  120  words  per  minnte,  which  is  about  3,900  better  per  hour 
than  the  average  by  Morse,  using  the  Phillips  code  and  the 
typewriter.  The  .ibove  record  is  taken  from  a  guaranteed  service 
where  the  toll  service  is  daily  performed  on  this  basis. 

The  question  of  the  telephone  not  being  able  to  compete  with 
the  telegraph  on  account  of  the  lack  of  records  was  happily 
answered,  you  will  recollect,  by  Superintendent  Selden  in  a  paper 
read  before  this  association  at  the  1894  meeting,  and  this  feeling, 
I  believe,  is  rapidly  passing  away. 

The  despatching  of  trains  by  telephone  has  been  tried  wilh 
perfect  success  in  several  instances  in  Ihis  country.  This  is  I  he 
most  exacting  of  service,  and  the  fact  that  it  is  a  success  s])eaks 
volumes  for  its  efficiency. 

It  is  a  well  known  fact  that  large  corporations  are  slow  in 
adopting  radical  changes,  but  the  improvements  in  telephone 
apparatus  are  so  marked  and  the  benefits  derived  from  iis  use  so 
evident,  that  they  are  being  forced  to  recognize  ils  meril  .ind 
consequently  are  rapidly  advancing  the  movement. 


One-half  .a  squ;ire  inch  of  pisti>n  -irea  pet  horsepower  is  n  com- 
mon rating  for  sle.am  engines. 

If  the  girlh  seams  of  a  tubular  boiler  leak  and  chipping  and 
caulking  do  not  stop  it,  be  sure  there  are  no  cracks  in  the  plate, 
or  that  defective  rivets  are  not  the  cause  of  it.  If  the  boiler  is 
sound,  the  trouble  may  be  c.iused  by  unequal  contraction  of  the 
plates  due  to  the  introduction  of  comp.ar.alivelv  cool  feed  water 
into  the  bottom  of  the  boiler.  If  the  location  of  the  feed  pipe  is 
changed  the  leakage  may  cease  without  further  allenlion.  The 
water  slunild  be  disch.irged  into  the  Inuh'  of  the  water  alre.idy  in 
Ihe  boiler,  and  n,-l  on  Ihi-  bollo.n  sheels. 


ELECTRIC  LIGHT  INSPECTION. 

TlIK  divisional  inspector  of  eleclric  light,  Mi-.  Wm.  Johnson,  of 
Belleville,  was  here  several  days  last  week,  during  which  time  he 
has  inspected  all  the  electric  light  meters  and  also  has  been  look- 
ing into  the  voltage  or  pressure  carried  by  the  comp.any.  It  will 
be  lemembered  that  the  Government  fitted  up  apparatus  in  the 
post  office  building,  but  to  suit  the  convenience  of  the  Light,  Heat 
;ind  Power  Co.,  Ihe  inspection  is  now  done  at  Ihe  premises  on 
William  street.  Mr.  Johnson  was  nol  stinted  in  his  praise  of  the 
lest  board  and  other  appliances  supplied  by  the  ingenuity  of  Mr. 
H.  E.  Reesor,  who,  Mr.  Johnson  says,  in  Ihe  fitting  up  of  these, 
has  shown  his  ability  as  <an  electrical  engineer.  It  has  proved 
fortunate  for  the  users  of  electric  light  meters  that  they  have  been 
brought  under  Government  inspeclion,  if  they  are  everywhere 
as  they  are  here.  It  must  be  understood  that  the  company  here 
accepted  the  meters  from  the  manufacturers  as  correct  and  had 
their  guarantee  that  they  were  ;  but,  when  tested  by  the  Govern- 
ment standards,  the  majority  of  them  have  been  found  to  be  loo 
fast,  or,  in  other  words,  against  the  consumers.  One  meter  only 
was  found  too  slow  and  it  was  sixteen  per  cent,  that  way,  while 
many  of  them  were  from  seven  to  nineteen  per  cent.  fasl.  .All  the 
meters  in  town  have  now  been  adjusted  or  regulated  in  the 
inspector's  presence  and  have  been  sealed  by  him.  The  inspect- 
or explained  to  us  that  the  Electric  Light  Inspection  Act  requires 
each  comp.any  to  state  to  all  its  customers  the  rate  of  voltage  at 
which  it  will  supply  the  electricity  ;  the  company  here  pro|ioses  to 
do  this  at  a  voltage  of  104,  but  the  inspector  found  that  the  com- 
pany was  furnishing  it  at  from  109  to  1 12  volts  and  informed  the 
company  that  it  was  liable  to  a  penalty  for  increasing  or  diminish- 
ing the  voltage  beyond  or  under  three  per  cent,  of  104  volts.  The 
reason  for  this  provision  of  the  law  is  that  if  the  voltage  is  greater 
than  the  amount  specified  it  destroys  the  lamps,  or  if  less  than  it 
should  be  the  light  is  diminished.  .\  number  of  our  citizens 
visited  the  Light,  Heat  and  Povver  Companj-'s  office  while  the 
inspector  was  here,  and  had  explained  to  them  the  interior  of  that 
mystical  looking  object  an  electric  light  meter,  also  how  the 
meters  were  tested,  and  the  meaning  of  some  of  the  technical 
terms  used  by  the  electric  light  fraternity. — Canadian  Post, 
Lindsay,  Ont. 

The  inspection  by  the  Government  of  all  ihe  electric  light 
meters  in  town  was  concluded  this  morning,  nearly  one  hundred 
and  fifty  having  had  the  red  seal  attached  to  them.  The  Govern- 
ment regulations  give  Ihe  electric  light  companies  until  the  first 
of  next  June  to  have  all  their  meters  tested,  after  which  it  will  be 
unlawful  for  them  to  use  any  other.  A  penalty  of  $25  is  to  be 
inflicted  after  that  date  on  any  company  or  person  who  uses  a 
meter  which  has  not  been  inspected  and  stamped. 

The  Peterborough  Light  and  Power  Co.  has  done  a  popular 
thing  in  having  its  meters  tested  at  once,  and  in  this  way  again 
has  given  ev'idence  of  how  well  it  keeps  its  finger  on  the  public 
pulse,  and  have  met  the  univers.al  cl.amor  f^ir  inspected   meters. 

The  inspector,  Mr.  Wm.  Johnston,  informs  the  Rkvihw  that  of 
the  hundred  and  fifty  meters  tested,  about  a  dozen  were  incorrect, 
six  were  5  p.  c,  a  couple  8  p.  c,  .and  two  12  p.  c.  loo  fast,  or  in 
favor  of  the  company,  while  one,  where  the  customer  uses  ten 
lights,  had  not  registered  but  a  small  percentage  of  the  energy, 
owing  to  part  of  the  gearing  having  got  wrong,  the  customer's 
bill  for  last  quarter  having  been  only  $1.80.  These  cases,  how- 
ever, prove  the  value  of  the  inspection.  By  a  slr.'inge  '*ironv  of 
I'.ile"  the  two  meters  th<at  were  twelve  per  cent,  too  ipiick  were 
in  the  residences  of  two  of  the  officers  of  the  comp.any. 

Mr.  Johnston  also  s.ays  that  the  work  of  inspection,  which  it 
was  first  inlendetl  should  be  ilone  .'il  Ihe  g:is  inspector's  office  in 
Ihe  Custom  House,  was  accomplished  much  more  quickly  at  Ihe 
offices  of  the  Light  and  Povver  Comp.any  where  through  the 
ingenuity  of  Mr.  Fisk,  the  comp.'iny's  clever  electrician,  facilities 
were  provideil.  -The  Daily  Review,  Pelerborough,  Ont. 


ll'lhe  guides  on  an  engine  are  ni.nde  separ.ate  from  the  frame, 
lluy  m.iy  he  taken  off  and  planed  vvhee  they  need  it,  but  if  Ihev 
iire  cast  with  the  frame  this  cannot  be  done. 

For  lubricating  pump  rods,  a  very  good  mixture  is  m.ade  from 
tallow,  cylinder  oil  .and  plumbago  ;  and  if  the  w.aler  is  w.irm,  it  is 
better  lo  .tdd  .a  little  beesw.ax.  This,  mixed  wilh  the  fibers  of  Ihe 
rod  packing,  will  greatly  improve  the  ease  of  running  and  will 
keep  Ihe  roil  in  good  condition  ;  .-.nd,  in  fad,  this  .and  good  wasle 
mav  be  useil  lo  replace  expensive  packing  if  the  wasle  is  properly 
lai>i  up. 
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WIRE  INSULATION. 

Mv  H.  W.  Nelson. 
The  insulation  ot  wire  for  electrical  purposes  has 
grown  into  a  large  and  important  industry  in  this 
country  during  the  past  ten  years.  For  the  lack  ot  the 
right  kind  of  commercial  and  scientific  attention  it  has 
grown  up  very  badly  in  certain  lines,  viz.,  those  relative 
to  lighting  and  transmission  of  power,  which  are  the 
lines  covering  by  far  the  larger  part  of  the  business. 

On  the  other  hand,  the  manufacture  ot  telegraph  and 
telephone  wires,  notably  the  telegraph,  has  been  brought 
up  to  a  splendid  state  of  efficiency,  both  commercially 
and  scientifically.  The  reason  is  not  far  to  seek,  when 
we  consider  that  such  men  as  Lord  Kelvin,  Edison,  etc., 
have  not  thought  the  minutiae  of  this  branch  too  small 
to  engross  their  colossal  minds,  and  that  the  manufac- 
turers have  co-operated  with  them  to  turn  out  a  good 
commercial  article.  In  lighting  and  power  transmission 
work,  attention  to  the  fine  details  of  wire  insulating  has 
been  positively  shirked  by  the  technical  men,  they  hav- 
ing left  their  part  to  crude,  untrained  minds.  A  glance 
at  the  patents  list,  with  its  hundreds  of  ridiculous, 
foolish  specifications  for  insulating  wire,  presents  evi- 
dence of  uneducated  dabbling. 

In  conjunction  with  this  neglect  of  the  engineer  there 
has  been  an  almost  entire  absence  of  co-operation  of  the 
business  man  with  the  technical. 

As  a  consequence  of  the  striving  of  the  one  for  cheap 
wire  and  the  other  for  high  quality,  and  no  attention  to 
the  intervening  details,  the  market  has  run  into  two 
channels  :  On  the  one  hand  a  cheap  and  very  poor  insu- 
lation, and  on  the  other,  a  high  quality  and  very  high 
price.  There  are  a  few  grades  between,  of  insignificant 
amounts,  which  do  not  affect  the  argument. 

A  friendly  association  on  the  part  of  these  men,  with 
a  little  more  regard  to  the  importance  of  the  details  in- 
volved, would  in  all  probability  have  made  a  market  for 
a  fair-priced  medium  wire.  For  an  instance,  a  wire  is 
needed  for  interior  and  hidden  work,  to  go  on  a  52-volt 
circuit  alternating  current  from  a  1,000-volt  main  line, 
or  on  a  125-volt  circuit  direct,  constant  current.  F"or 
this  a  wire  is  demanded  having  an  insulation  resistance 
of  from  800  to  1200  megohms  per  mile,  and  unless  the 
engineer  and  underwriters  are  hoodwinked,  a  high-priced 
rubber-covered  wire  is  put  in  which  is  capable  of  with- 
standing without  rupture  the  shock  of  from  5,000  to  10,- 
000  volts  alternating.  This  appears  an  excessively  large 
factor  for  safety,  but  with  their  present  knowledge  those 
on  whom  the  responsibility  lies  cannot  accept  anything 
less  costly,  and  take  the  risk  of  perhaps  an  early  break- 
down of  their  insulation.  They  have  a  general  know- 
ledge that  an  insulation  compound  made  up  with  a  large 
percentage  of  pure  rubber  will  resist  water  and  not  be 
short-lived,  and  that  a  more  attenuated  compound,  or 
another  compound,  may  be  good  or  rubbish.  They  can- 
not tell  without  the  test  of  time,  and  not  being  familiar 
with  its  manufacture,  they  will  not  accept  risks  on 
another's  ipse  dixit.  They  therefore  must  stick  to  an 
extra  superfine  where  an  ordinary  wire  would  do. 

This  ordinary  wire,  by  which  is  meant  a  fair  insulation 
resistance  sufficiently  long-lived,  at  a  medium  price, 
would  undoubtedly  be  forthcoming  if  the  market  de- 
manded it.  In  this  regard,  however,  when  the  engineer 
does  not  demand  anything  more  than  an  insulated  wire, 
the  purchasing  agent  has  an  opportunity  to  get  some- 
thing cheap,  and  the  lowest  tender  gets  the  contract. 
This  is  the  place  where  very  poor  stuff  masquerades  as 


electrically-insulated  wire.  One  very  prominent  kind, 
which  is  literally  a  whited  sepulchre,  is  a  wire  covered 
with  a  braid  or  wrap  of  cotton,  or  other  fibrous  material, 
very  hygroscopic,  which  is  saturated  with  pitch,  or  some 
much  vaunted  insulating  paint,  to  render  it  non-hygro- 
scopic, which  it  does  not;  the  whole  then  receives  a 
plaster  of  whiting  and  fish-glue,  or  similar  compound, 
to  render  it  fire-proof,  which  it  does  not. 

Then  again,  where  the  high  cost  wire  is  put  in,  the 
ends  on  the  cut-outs,  rosettes,  etc.,  are  often  left  bare 
or  worse  by  being  insulated  with  sticking  tape,  made  of 
coiton  (hygroscopic)  and  poor  rubber  compound  which 
quickh'  oxidises,  and  against  such  weak  spots  a  wire 
having  an  insulating  resistance  of  200  megohms  per 
mile  should  be  more  than  ample.  In  addition  to  this 
the  flexible  drop  cords  to  the  lamps  have  simply  been 
called  for  in  specifications  as  rubber-covered  lamp  cord, 
and  the  purchasing  agent  buys  the  cheapest  article 
which  can  legally  be  labelled  "rubber-covered."  If  a 
drop  of  salt  water  be  dropped  on  this  cord  when  the  cir- 
cuit is  closed  its  quality  will  probably  show  up  in  a  very 
bright  wa)'. 

The  insulation  called  "weatherproof,"  which  is  not 
weatherproof,  however,  serves  the  purpose  for  which  it 
is  generally  used  very  well.  It  is  generally  used  as  a 
line  wire  on  currents  at  a  low  voltage,  and  providing 
that  the  pole  insulators  are  good,  it  simply  serves  as  a 
separator,  preventing  a  dead  short  circuit  if  stray  wires 
of  low  voltage  touch  it.  In  choosing  this  wire,  if  the 
choice  were  made  more  with  regard  to  its  usefulness 
and  life,  and  not  so  much  to  the  highly  polished  surface, 
a  saving  in  renewals  might  be  effected  without  an  extra 
first  outlay,  in  that  the  money  saved  by  foregoing  the 
extra  work  in  fancy  finishing  could  be  put  into  the  ma- 
terial, by  having  a  heavier,  stronger  covering. 

It  must  be  remembered  that  this  covering  only  acts 
as  a  separator,  that  it  soaks  up  water  almost  as  a  sponge, 
and  that  the  end  to  be  gained  is  that  the  covering  re- 
quired be  strong  enough  to  resist  the  rough  usage  it  gets 
from  the  kerb-stones,  posts,  trees,  road-gravel,  etc., 
when  the  linemen  are  stringing  it,  and  from  the  sun  and 
rain  afterwards.  To  this  end  it  is  necessary  to  put  on 
two  or  more  strong  jute  or  cotton  braids,  and  to  saturate 
them  with  a  compound  which  will  stick  the  braids  to  the 
wire  and  preserve  them  from  rotting.  There  can  be  very- 
little  of  the  polish  left  when  the  wire  is  stretched  on  the 
poles  after  this  handling. 

The  above  somewhat  short  and  imperfect  remarks,  if 
they  succeed  in  calling  attention  to  a  very  backward 
branch  of  electrical  work,  may  suggest  many  ideas  for 
improvement. 

(i).  It  may  be  suggested  that  some  of  our  prominent 
consulting  engineers  (men  above  financial  interest  in  any 
particular  manufacture)  make  a  special  study  of  this 
subject,  in  order  to  have  more  than  a  mere  general 
knowledge  of  it. 

(2).  That  the  leading  fire  insurance  companies  together 
engage  a  man  thoroughly  experienced  in  wire  insulating 
as  a  permanent  inspector  of  insulations.  (N.  B.  They 
already  do  something  abortive  in  this  direction.)  That 
they  fit  him  up  with  a  laboratory,  and  have  a  sample  of 
all  wires  tested  and  put  on  record  before  they  are  allowed 
to  be  strung,  or 

(3).   That  the  government  appoint  this  official  and 

(4).  That  a  law  be  passed  making  it  a  misdemeanor 
for  anyone  to  string  wires  a  sample  of  which  has  not 
been  officially  accepted  by  the  inspector. 
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(5)  That  our  colleges  give  some  open  lectures  on  the 
chemistry,  etc.,  of  caoutchouc,  resins,  cotton,  silk, 
waxes,  and  so  forth,  which  are  or  may  be  useful  as 
dielectrics  or  protectors  to  dielectrics. 

A  course  on  such  lines  as  this  would  spread  the  gospel 
of  insulation,  and  would  make  for  progress,  in  spite  of 
the  stumbling  blocks  our  rule  of  thumb  men  prove  them- 
selves to  be,  with  their  shellac  and  resin  or  such  like 
compounds,  of  which  they  make  such  a  "dark  and  bloody 
mystery." 


THE  UTILITY  OF  ELECTRIC  CLUBS. 

Electricity  is  now  recognized  as  one  of  the  greatest' 
factors  in  the  commercial  world,  and  the  number  of  new 
enterprises  coming  into  existence,  and  for  which  the 
.services  of  competent  electricians,  engineers,  etc.,  are 
required,  emphasizes  the  necessity  of  intending  appli- 
cants such  positions  thoroughly  fitting  themselves 
for  the  same. 

The  formation  of  Electric  Clubs  in  the  different  cities 
is  probably  one  of  the  best  means  of  education  and  im- 
provement. The  opportunity  is  thus  afforded  for  the 
interchange  of  ideas  and  the  presentation  of  papers  on 
practical  subjects  of  interest.  The  Montreal  Electric 
Club  enjoyed  a  period  of  usefulness  during  its  existence, 
but  owing  to  the  removal  from  Montreal  of  some  of  its 
members,  and  the  fact  that  the  work  was  left  largely  to 
a  few  it  has  ceased  to  exist.  We  are  pleased  to  learn, 
however,  that  an  effort  will  be  made  this  fall  to  revive 
the  Club.  It  is  a  significant  fact  that  many  of  the 
prominent  members  of  this  Club,  which  w-as  composed 
largely  of  the  younger  electricians,  have  secured  respon- 
sible and  lucrative  positions. 

In  the  city  of  Toronto  there  is  also  a  good  field  for 
the  organization  of  a  similar  club.  The  number  jf 
electricians,  engineers,  students,  etc.,  in  Toronto,  should 
be  sufficient  to  ensure  a  fair  membership.  During  the 
winter  months  meetings  could  be  held,  say  twice  a 
month,  at  which  papers  should  be  presented  and  dis- 
cussions held  upon  subjects  relating  to  the  various  de- 
partments of  electrical  work.  It  is  hoped  that  steps  in 
this  direction  may  be  taken  before  the  season  is  too  tar 
advanced. 


MODERN  PRACTICE  IN  INTERIOR  WIRING. 

In  the  course  of  his  paper  on  the  "  Evolution  of  In- 
terior Conduits  from  the  Electrical  Standpoint,"  before 
the  National  Electric  Light  Association  at  New  York, 
Luther  Stieringer  made  the  following  statement  : 

The  best  experience  in  the  past  fifteen  years  in  in- 
terior wiring  has  demonstrated  the  following  facts  : 

F"irst — Indiscriminate  wiring  with  staples  is  univers- 
ally condemned. 

Second — Cleat  wiring  is  admissible  in  exposed  work 
where  the  circumstances  admit,  but  not  in  concealed 
work. 

Third  Wires  imbedded  in  plaster,  depending  on  the 
insulation  only  for  protection,  are  condemned. 

Fourth  Lead-covered  wires  are  also  condemnctl, 
except  where  protected  in  a  conduit. 

Fifth  —  Wires  in  mouldings  do  not  allord  mechanical 
or  chemical  protection,  and  arc  only  admissible  in  sur- 
face work. 

Sixth — Wires  carried  in  plaster,  and  covered  with 
split  or  zinc  tubes  to  prevent  injury  by  trowels,  arc  con- 
demned. 


Seventh — Glass  or  porcelain  insulators  can  only  be 
utilized  in  special  cases  of  exposed  work. 

Eighth  Paper  tubes  do  not  afford  absolute  me- 
chanical and  chemical  protection. 

Ninth — Insulated  tubes  covered  with  a  thin  coating 
of  brass  or  other  metals  do  not  afford  absolute  mechani- 
cal and  chemical  protection,  but  in  exposed  work  they 
are  to  a  certain  extent  admissible. 

Tenth  Woven  fabric  conduit  does  not  afford  abso- 
lute chemical  protection. 

Eleventh.  —  Heavy  insulating  covering,  integral  with 
the  insulation  offers  no  absolute  protection  against 
mechanical  and  chemical  injury,  and  is  analagous  to 
rubber  tubing  for  gas  distribution  installed  throughout 
a  building. 

Twelfth  -Concentric  wiring  is  practiced  in  England 
with  satisfactory  results,  but  it  is  not  in  use  in  the 
United  States.  It  offers  many  possibilities  in  the  direc- 
tion of  a  solid  and  fixed  system. 

Thirteenth  — Paper-lined  iron  or  steel  pipes,  known  as 
"  iron-armored  conduit,"  "  builders' tube,"  "armorite," 
"Clifton,"  and  plain  iron  or  steel  pipe,  are  the  only 
conduits  that  can  afford  absolute  security  against  me- 
chanical and  chemical  injury  and  assure  permanence. 


CANADIAN  ASSOCIATION  OF  STATIONARY 
ENGINEERS. 

Note. — Secrclnries  of  As'iociations  are  retiuested  to  forward  matter  for  publi- 
cation in  this  Department  not  later  than  the  zstb  of  each  month. 

TORONTO,    NO.    I. 

The  regular  meeting  of  Toronto  No.  i  was  held  on 
the  15th  of  July.  A  pleasing  feature  of  the  meeting 
was  the  presentation  of  a  family  rocking  chair  each  to 
Bro.  T.  Eversfield,  engineer  at  Toronto  University,  and 
Bro.  \Vm.  Butler,  engineer  at  Nordheimer's  piano  fac- 
tory. The  presentation  was  made  bv  the  President, 
Bro.  J.  Fox,  on  behalf  of  the  .\ssociation. 
H.\MILTON  NO.   2. 

.\t  the  regular  meeting  on  the  3rd  of  July,  the  newlv- 
elected  officers  were  installed  by  Bro.  A.  E.  Edkins, 
after  which  he  gave  a  brief  address  in  connection  with 
the  approaching  annual  convention.  Bro.  Pettigrew 
also  spoke  along  the  same  line. 

HR.\NTFORD  NO.   4. 

The  following  is  a  list  of  officers  of  the  above  associa- 
tion for  the  term  ending  June  30th,  1897  ;  President, 
J.  B.  Forsyth  ;  V'ice-President,  Jos.  Ogle  ;  Secretary, 
Thos.  Pilgrim,  Continental  Cordage  Co.;  Treasurer,  L. 
Fordham  ;  Conductor,  V.  Temperance  ;  Door-Keeper, 
A.  McKinnoii. 

I'KTliRHORO  NO.    14. 

.•\t  the  regular  meeting  of  Peterboro  Branch  No.  14, 
held  in  Engineer's  Hall,  the  following  ollicers  were 
elected  :  President,  W.  L.  Outhwaite  ;  V'ice-President, 
W.  Forster  ;  Secretary,  A.  E.  McCallum  ;  Treasurer, 
W.  Taylor  ;  Conductor,  G.  Pogue  ;  Door-Keeper,  P. 
Milloy.  Mr.  Outhwaite  was  appointed  as  the  represen- 
tative to  the  annual  convention  in  Kingston. 

UROCKVILLE  NO.    1 5. 

James  .\ikens.  Recording  Secretary  of  the  above 
branch,  writes  :  On  the  sixth  of  July  we  met  in  our 
rooms  tor  the  purpose  of  electing  officers  for  the  ensuing 
year.  The  following  was  the  result  :  President,  Archi- 
bald Franklin  ;  \'ice-President,  John  Grundy  ;  Record- 
ing Secretary,  James  .\ikins  ;  Treasurer,  John  McCaw  ; 
Financial  Secretary,  Wm.  Robinson  ;  Conductor,  Fred. 
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Andrews  ;   Door-Keeper,  John   Boyd  ;  Trustees,  Ernest 
Carr,  Edward  Devine,  James  McRitchie. 

Immediately  after  the  election,  the  Past  President, 
Bro.  W.  F.  Chapman,  proceeded  to  instruct  the  new 
officers  in  the  discharg-e  of  their  duties,  his  remarks  being 
well  received.  The  next  part  of  the  programme  was  a 
speech  by  Bro.  Albert  E.  Henry,  on  the  benefits  which 
he  received  in  the  way  of  technical  knowledge  by  join- 
ing the  C.  A.  S.  E.  We  all  hope  to  see  No.  15  prosper 
in  the  future  as  it  has  done  in  the  past  two  years,  when 
Bro.  Chapman  was  leader,  and  no  doubt  the  President's 
chair  will  be  ably  filled  by  Bro.  Franklin,  the  veteran, 
and  chief  engineer  of  the  water  works  in  this  town. 

THE    .ANNUAL    CONVENTION. 

The  local  association  at  Kingston  have  made  every 
arrangement  for  the  entertainment  of  the  delegates  to 
the  annual  convention  to  be  held  in  that  city  on  the  i8th 
and  19th  inst.  It  is  expected  that  about  one  hun- 
dred delegates  will  be  present,  and  as  Kingston  is  fav- 
orably situated  for  a  summer  meeting,  a  pleasant  as  well 
as  a  profitable  time  is  assured. 

Mayor  Elliott  has  consented  to  deliver  an  address  of 
welcome  in  the  Council  Chamber,  after  which  a  business 
session  will  be  held.  On  the  second  day  the  delegates 
and  their  friends  will  sail  down  the  river  by  special 
steamer,  visiting  some  of  the  most  picturesque  islands 
of  the  St.  Lawrence.  Among  other  social  features  will 
be  a  drive  to  Fort  Henry  and  around  the  Kingston  Mills, 
a  visit  to  the  penitentiary  and  other  places  of  interest,  a 
lawn  party  at  Ontario  Park,  and  a  banquet  at  the  Hotel 
Frontenac  on  the  evening  of  the  last  day,  by  the  courtesy 
of  the  local  association. 

The  business  programme  was  not  finally  arranged  at 
time  ot  going  to  press,  but  it  is  expected  that  some  in- 
teresting papers  on  engineering  subjects  will  be  pre- 
sented, and  other  questions  of  interest  to  the  association 
brought  up  for  discussion. 

The  members  of  the  Kingston  association  are  working 
faithfully  to  ensure  the  success  of  the  convention,  and  it 
is  hoped  their  efforts  will  be  rewarded  by  a  large  atten- 
dance of  members. 


A  NOVEL  INSTALLATION. 

The  Royal  Electric  Company  recently  installed  at 
Peterboro  one  of  their  synchronous  motors  to  operate  a 
stone  crusher,  used  by  Messrs.  Corry  &  Laverdure,  con- 
tractors for  the  construction  of  the  Trent  Valley  Canal, 
to  crush  all  stone  required  for  that  section  of  the  canal. 

The  Peterboro  Light  and  Power  Company  furnish  the 
current  operating  this  motor  from  their  180  kilowatt 
"  S.K.C."  generator  recently  obtained  from  the  Royal 
Electric  Company. 

This  plant  is  interesting  because  it  is,  we  believe,  the 
first  of  this  kind  and  the  only  one  in  commercial  opera- 
tion in  Canada,  and  because  it  indicates  a  useful,  profit- 
able and  practical  direction  in  which  central  stations  can 
employ  their  plants  during  the  period  of  the  day  when 
lighting  is  not  required. 

Mr.  J.  F.  H.  Wyse,  representative  of  the  Royal 
Electric  Company,  who  directed  the  installation,  spoke 
of  it  as  follows:  "The  current  to  operate  the  stone 
crusher  is  transmitted  from  the  station  of  the  Peterboro 
Light  and  Power  Company,  a  mile  distant.  The  motor 
plant  consists  of  a  fifty  kilowatt  alternating  current 
synchronous  motor,  with  its  exciter,  and  a  five  horse 
power  starting  motor.      The  alternating  current  is  taken 


by  the  motor  directly  from  the  transmission  line  at  1,000 
volts.  The  stone  crusher  is  belted  to  one  end  of  the 
shaft  of  the  synchronous  motor,  to  the  other  end  being 
belted  in  tandem  the  exciter  and  starting  motor. 

It  was  intended  at  first  to  use  a  shifting  device  or 
clutch  arrangement  to  connect  and  put  into  operation 
the  stone  crusher  after  the  synchronous  motor  had  at- 
tained the  required  speed.  This  plan  was  changed, 
however,  in  order  to  simplify  the  arrangement,  and  the 
five  horse  power  starting  motor  relied  upon  to  bring  up 
to  speed  the  synchronous  motor  with  stone  crusher  at- 
tached, as  well  as  to  drive  the  exciter. 

.Although  this  demanded  more  power  than  the  rated 
capacity  of  the  motor,  it  did  the  work  with  ease,  and 
readily  brought  the  synchronous  motor  to  above  the 
required  speed. 

To  indicate  to  the  attendant  on  the  stone-crushing 
plant  the  proper  time  to  connect  the  synchronous  motor 
with  the  alternating  current  transmission  line  from  the 
station  of  the  Peterboro  Electric  Light  and  Power  Com- 
pany, a  regular  "  S.K.C."  synchronizer,  as  made  by  the 
Royal  Electric  Company,  is  used,  which  consists  simply 
of  two  of  their  ''2  C"  Stanley  transformers,  so  con- 
nected that  when  the  synchronous  motor  is  at  the  re- 
quired speed  and  in  step  with  the  generator,  a  mile  away, 
a  lamp  connected  with  these  transformers  goes  out,  giv- 
ing positive  indication  to  the  attendant  when  to  connect 
the  motor  with  the  transmission  line. 

The  plant  was  started  June  17th  and  the  stone  crusher 
has  been  successfully  doing  its  work  every  day.  It  has 
been  put  to  the  utmost  test  ;  the  greatest  possible  loads 
have  been  put  on  ;  the  crusher  has  been  jammed  full  of 
the  hardest  stones  obtainable  ;  the  greatest  variations 
possible  in  load,  from  nothing  to  the  extreme  capacity 
of  the  crusher,  have  taken  place  rapidly,  but  no  variation 
in  speed  occurred,  the  synchronous  motor  meeting  every 
demand  upon  it  without  change. 

Messrs.  Corry  &  Laverdure  express  themselves  as 
more  than  pleased  at  the  operation  ot  the  plant.  They 
have  also  bought  another  motor  from  the  Royal  Electric 
Company  to  operate  a  pile  driver. 


THE  VALUE  OF  ADVERTISING. 

One  of  the  largest  advertisers  in  London  sajs :  "We  once  hit 
upon  a  novel  expedient  for  ascertaining-  over  what  area  our  adver- 
tisements were  read.  We  published  a  couple  of  half-column  ads. 
in  which  we  purposely  misstated  half  a  dozen  historical  facts.  In 
less  than  a  week  we  received  between  300  and  400  letters  from  all 
parts  of  the  country,  from  people  wishing  to  know  why  on  earth 
we  kept  such  a  consummate  idiot,  who  knew  so  little  about  Eng- 
lish history.  The  letters  kept  pouring  in  for  three  or  four  weeks. 
It  was  one  of  the  best  paying  ads.  we  ever  printed,  but  we  did 
not  repeat  our  experiment,  because  the  one  I  refer  to  served  its 
purpose.  Our  letters  came  from  school-boys,  girls,  professors, 
clergymen,  school-teachers  and,  in  two  instances,  from  eminent 
men  who  have  a  world-wide  reputation.  I  was  more  impressed 
with  the  value  of  advertising  from  those  two  advertisements  than 
I  should  have  been  by  volumes  of  theories. " — Exchange. 


A  second  edition  of  the  Inventor's  Guide  has  been  issued  by 
Messrs.  Ridout  &  Maybee,  patent  solicitors,  Toronto.  It  has 
been  considerably  enlarged,  and  contains,  in  addition  to  other 
interesting  features,  a  table  containing  economic  statistics  of  the 
population,  area,  industries,  etc.,  of  the  different  countries  of  the 
world. 

In  re  appeal  of  the  New  Westminster  and  Burrard  Inlet  Tele- 
phone Company,  the  Supreme  Court  of  British  Columbia  held 
that  telephone  wires,  whether  carried  above  or  underneath  the 
soil  of  the  highway,  are  liable  to  be  taxed  by  the  city  of  Vancou- 
ver. .A.  switchboard  is  not  a  fixture  and  therefore  not  liable  to  be 
t.ixed. 
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SPARKS. 
The  Brantford  Electric  Liglit    Company    propose    putting  in  a 
new  plant. 

Only  one  tender  was  received  by  the  Toronto  City  Council  for 
the  telephone  franchise  for  the  city. 

The  employees  of  the  Bell  Telephone  Company,  Montreal,  held 
their  annual  pic-nic  on  the  25th  of  July. 

The  town  of  Goderich  has  passed  a  by-law  to  introduce  the  in- 
candescent s)'stein  of  electric  Utjhting. 

The  Citizens'  Light  &  Power  Co.,  Cote  St.  Paul,  Montreal,  will 
build  an  addition  to  their  engine  house. 

Mackay  &  Guest,  of  Renfrew,  Ont.,  intend  erecting  an  isolated 
water  power  plant  and  putting  in  another  machine. 

The  City  Council  of  St.  Thomas,  Ont.,  will  submit  a  by-law  to 
the  ratepayers  for  the  establishment  of  an  electric  light  plant. 

The  Lachine  Rapids  Hydraulic  and  Land  Company  have  been 
granted  permission  to  increase  their  capital  stock  to  $2,000,000. 

Judge  Thos.  Deacon  has  decided  that  the  Bell  Telephone  Com- 
pany at  Arnprior  must  pay  taxes  on  $1,000  worth  of  real  property. 
.A  Chicago  lawyer  has  defined    a  promoter   as    follows:    "One 
who  sells  nothing  for  something  to  a  man  who  thinks  he  is  getting 
something  for  nothing.  " 

Mr.  Xicola  Tesla  is  announced  to  have  discovered  a  method 
of  successfully  transmitting  electricity,  upon  a  commercial  basis, 
over  a  distance  of  at  least  500  miles. 

The  Board  of  Governors  of  the  Hamilton  general  hospital  are 
considering  the  question  of  installing  an  electric  light  plant.  An 
estimate  for  a  plant  of  250  lights  places  the  cost  at  82,500. 

It  is  said  that  the  Lake  Superior  Power  Company,  of  Sault  Ste. 
Marie,  Ont.,  will  go  extensively  into  the  production  of  calcium 
carbide,  the  substance  from  which  the  new  acetylene  gas  is  manu- 
factured. 

-Arthur  Gagnon,  a  Bell  telephone  lineman,  while  working  on 
one  of  the  company's  poles  on  McGill  street,  Montreal,  came  in 
contact  with  a  live  wire  and  fell  forty  feet  to  the  ground,  being 
instantly  killed. 

The  city  of  Vancouver,   B.   C,    recently    made    a    contract    for 
lighting  the  city  at  a  cost    of  27^4    cents    per    night  per  lamp  of 
2,000  candle  power.     This  is  stated  to  be  the  lowest  rate  yet  ob- 
tained by  any  city  of  less  than  30,000  population. 
Said  the  maiden,  archly  smiling  : 

"  Why  all  this  cathodic  fuss? 
Men  should  know  we've  long  seen  through  them, 
But  they'll  never  see  through  us." 

— San  Francisco  Examiner. 
The  town  of  Trenton,  Ont.,  has  moved  for  an  interim  injunction 
to  restrain  the  Trenton  Electric  Light  Company  from  supplying 
electricity  to  persons  outside  the  town  and  from  using  poles  plant- 
ed in  the  streets  of  the  town  for  ih.at  purpose.  The  case  will  be 
heard  at  Cobourg  in  September. 

Incorporation  is  announced  of  the  Little  Salmon  River  Tele- 
phone Company,  for  the  purpose  of  constructing  a  telephone  line 
between  Sussex,  Clover  Hill,  Waterford  and  Havelock,  X.  B. 
The  promoters  are  Messrs.  S.  H.  White,  W.  J.  Mills,  A.  L.  Price, 
C.  J.  .Armstrong  and  H.  B.  Price,  of  Sussex. 

The  Toronto  Street  Railway  Company  have  under  considera- 
tion the  construction  of  an  electric  road  from  Hamilton  to  Tor- 
onto. The  road  will,  in  all  probability,  be  an  extension  of 
the  present  line  to  Long  Branch.  Mr.  McCulloch,  electrical 
engineer  for  the  company,  is  making  a  survey  of  the  route. 

The  Auburn  Light  and  Power  Company  has  been  organized  .it 
Peterborough,  Ont.,  and  is  applying  for  incorporation.  The 
personnel  of  the  company  is  Messrs.  James  McKendry,  M.P., 
John  Carnegie  and  W.  H.  Meldrum,  manager.  The  object  is 
stated  to  be  to  supply  electricity  for  power  and  lighting  purposes. 
The  town  of  Pelerboro,  Ont.,  recently  asked  lenders  for  electric 
street  lighting.  The  Peterboro'  Light  and  Power  Company  ten- 
dered at  the  following  figures  for  300  nights  in  the  year  :  Two 
year's  term,  $65.00  per  light  ;  three  years,  $62.50  ;  five  years, 
$57.50.  The  .Auburn  Light  and  Power  Company  tendered  at 
$75.00,  $73.50  and  $72.00  respectively.  No  action  has  as  yet 
been  taken  by  the  council. 

The  Lachine  Rapids  Hydraulic  &  Land  Co.,  of  Montreal,  having 
acquired  the  rights  from  the  Standard  Light  &  Power  Company 
to  place  wires  under  ground  in  the  city,  have  .-ipplied  to  the  city 
council  for  permission  to  proceed  with  the  work.  The  comp,-iny 
propose  to  use  cement  lined  iron  tubes,  simil.ir  to  those  used  in 
many  cities  in  the  United  States,  and  vitrified  tile  after  the  style 
of  the  Niagara  Cataract    Construction    Company's  plan,    and  for 


sub-mains    Edison's    tubing,    filled    in    with  asphalt    by   hydraulic 
pressure. 

A  despatch  from  Chicago,  dated  July  27th,  says:  .A  combine 
has  been  formed  for  the  purpose  of  maintaining  prices,  by  the 
leading  manufacturers  of  incandescent  lamps  in  the  United  States. 
This  agreement  will  practically  put  an  end  to  the  war  in  prices, 
which  has  virtually  done  away  with  all  the  profits  in  this  line  of 
business.  The  factorii.  s  and  corporations  under  the  new  combine 
are  :  The  General  Electric,  the  Bryan-Marsh  Company,  Columbia, 
Packard,  Westinghouse,  Buckeye,  Sunbeam,  Adanis-Bagnall, 
Perkins,  Bernstein,  Beacon  and  Warren. 


PERSONAL. 

.Mr.  Wm.  MacKenzie,  President  of  the  Toronto  Railway  Co., 
has  just  returned  from  England. 

Mr.  William  Ahearn,  jr. ,  has  been  appointed  manager  of  the  Ot- 
tawa Porcelain  and  Carbon  Co.,  vice  Mr.  J.  W.  Taylor,  resigned. 

Mi.  L.  B.  McFarlane,  of  Montreal,  has  been  apiK>inted  General 
Superintendent  of  the  Bell  Telephone  Company  of  Canada. 

Mr.  H.  B.Spencer,  managing  director  of  the  Hull  and  .Aylmer 
electric  railway,  has  taken  an  office  in  the  Central  Chambers, 
Ottawa. 

Mr.  C.  R.  Hosmer,  president  and  general  manager  of  the 
C.  P.  R.  Telegraph  Company,  has  recently  returned  from  a  trip 
to  England. 

Mr.  Harr\'  Nuttall,  financial  secretary  of  Montreal  No.  1 
C..A.S.E.,  is  at  present  in  England  paying  a  visit  to  his  friends  in 
his  native  land. 

Mr.  Geo.  W.  Sadler,  of  the  well-known  firm  of  Robin,  Sadler 
&  Haworlh,  has  been  elected  as  alderman  to  represent  St.  An- 
toine  ward,   Montreal. 

Mr.  De  Hart,  superintendent  of  the  London,  Ont.,  street  railway, 
is  said  to  have  received  an  offer  to  manage  a  street  railway  in  a 
large  city  in  New  Mexico. 

Mr.  C.  J.  Mullen,  formerly  electrician  of  the  Ottawa  Electric 
Railway  Company,  and  who  has  recently  been  in  South  .America, 
has  arrived  at  Burban,  South  Africa. 

Mr.  Chas.  .Aird,  inspector,  .-ind  Mr.  Geo.  M.  Seguin,  cashier,  of 
the  Ottawa  Electric  Railway  Co.,  have  been  appointed  train 
master  and  accountant  respectively  for  the  Hull  Electric  Railway. 

The  death  is  announced  in  London  on  July  7th  of  Sir  John  Pen- 
der, one  of  the  original  promoters  of  the  Atlantic  cable,  and  pro- 
minently connected  for  40  years  past  with  sub-marine  cable 
companies  and  enterprises.  Sir  John  Pender  bad  reached  the 
advanced  age  of  So  years. 

Mr.  H.  W.  Kent,  manager  of  the  New  Westminster  and  Bur- 
rard  Inlet  Telephone  Company,  was  married  on  the  8th  of  July  to 
Miss  Florence  Emily  P'indley,  of  Charlottetown,  P.  E.  1.  Mr. 
Kent  is  well  known  throughout  the  western  province,  having  been 
connected  with  the  establishment  of  a  number  of  telephone 
systems. 

Mr.  Gordon  J.  Henderson,  of  .Montreal,  has  been  appointed 
manager  of  the  Hamilton  Electric  Light  and  Power  Co.  Mr. 
Henderson  is  a  brother  of  Mr.  C.  W.  Henderson,  electrical  con- 
tractor, of  Montreal.  Mr.  J.  J.  Wright,  of  Toronto,  under  whose 
management  ihe  company  has  been  for  some  time  past,  has  been 
appointed  on  the  Board  of  Directors. 


TRADE  NOTES. 


The  W.  .A.  Johnson  Electric  Co.  have  been  awarded  the  con- 
tract for  a  40  arc  light  dynamo  for  the  electric  plant  at  Toronto 
Junction. 

The  St.  Johns  Electric  Co.,  St.  Johns,  Newfoundland,  are 
making  extensive  additions  to  their  plant.  E.  Leon;ird  &  Son,  of 
London,  are  supplying  the  steam  plant. 

The  Le  Roi  Mining  Co.,  of  Rossland,  B.  C,  have  placed  an 
order  with  the  Ingersoll  Rock  Drill  Co.,  of  Montreal,  for  a  large 
direct-acting  windinj^  roll,  24  ^  40,  and  for  three  125  h.p.  boilers. 

The  following  is  :i  partial  list  of  motors  installed  by  the  Kay 
Electrical  Mfg.  Co.  during  the  last  month  :  Messrs.  Buntin  & 
Reid,  Toronto,  4  h.p.  motor  ;  Central  Press  .Agency  Co.,  Toronto, 
one  electrotyping  dynamo  ;  Linden  Creamery  Co.,  Toronto,  one 
5  h.p. motor  ;  Wherle  Brush  Co.,  Toronto,  one  5  h.p.  motor; 
Mr.  Hutchison,  wood  yard,  Toronto,  10  h.p.  motor;  Steel-Clad 
B.ith  &  Metal  Co.,  Toronto,  one  electroplating  dvHamo  and  one 
1  h.p.  4-|Xile  motor;  Mr.  .A.  Moore,  Toronto,  one  2  h.p.  motor; 
Mr.  Woods,  printer,  Toronto,  one  2  h.p.  motor  ;  Kemp  Mfg.  Co., 
Toronto,  two  6  h.p.  motors  ;  McLean  Publishing  Co.,  Toronto, 
one  6  h.p.  motor  ;  Mr.  B.  Lindm.in,  Toronto,  one  2  h.p.  motor ; 
Mr.  H.  R.  Cuddon,  St.  Catharines,  one  3  h.p.  motor;  Mr.  G.  C. 
Hinton,  Victoria,  B.  C,  one  3  h.p.  motor  and  one  6  h.p.  motor. 
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NEW  RAILROAD  MOTOR. 

A  TEST  of  a  IK'U  electric  iiuUor,  llic  invention  of  Mr. 
Nicola  Tesla,  will  shortly  be  made  at  the  works  of  the 
VVestinghouse  Company  in  Pittsburgh.  The  motor  is 
destined  for  use  on  the  elevated  railways  in  Boston,  and 
is  a  polyphase  or  induction  motor,  applying  an  alternat- 
ing current,  which  is  said  to  be  preferable  for  long-dis- 
tance transmission.  Its  distinctive  characteristic  is  the 
utilization  of  the  rotating  magnetic  field.  It  does  away 
with  the  commutator  and  the  brush,  necessary  to  the 
use  of  the  direct  currents  in  action.  Mr.  Tesla  states 
that  the  discarding  of  these  makes  his  motor  less  costly 
— an  important  consideration — more  reliable,  easier  to 
handle,  and  less  perilous  to  those  who  handle  it. 


THE  HURON  AND  ONTARIO  ELECTRIC 
RAILWAY. 

The  Huron  and  Ontario  Electric  Railway  Company 
are  slowly  but  steadily  completing  arrangements  for  the 
construction  of  the  road.  According  to  the  act  of  in- 
corporation, the  capital  stock  of  the  company  is  to  be 
two  million  dollars.  Mr.  N.  McNamara,  ofWalkerton, 
is  president,  Dr.  Rollston,  of  Shelburne,  vice-president, 
and  Mr.  A.  McK.  Cameron,  of  Meaford,  secretary. 
The  road  will  extend  from  Port  Perry  to  Kincardine, 
with  two  branches,  one  running  north  from  Priceville, 
through  Meaford,  Owen  Sound,  Tiverton,  etc.,  around 
to  Kincardine,  and  the  other  extending  from  Walkerton, 
through  Mildmay,  Teeswater,  and  Lucknow  to  Goderich, 
with  a  connection  between  Lucknow  and  Kincardine 
through  Ripley.  The  entire  length  of  the  road  will  be 
something  over  300  miles,  and  motive  power  for  its  op- 
eration will  be  supplied  from  stations  at  Eugenia,  Glen 
Roden,  Southampton  and  Thompsonville. 

The  company  is  authorized  to  issue  bonds  to  the  ex- 
tent of  $iQ,ooo  per  mile  for  construction  purposes,  and 
$6,000  additional  for  each  mile  double-tracked.  .At  a 
meeting  of  the  shareholders  held  in  Toronto  recently  an 
offer  for  construction  was  received  from  a  New  York 
firm.  It  was  stated  that  most  of  the  municipalities  in- 
terested had  passed  resolutions  adopting,  the  by-laws 
and  agreements  with  the  company.  A  survey  of  the 
route  is  now  being  made  by  engineers.  This  will  occupy 
about  two  months,  after  which  track-laying  will  be  pro- 
ceeded with. 


In  Chemiiilz,  Saxony,  no  poles  are  used  for  operating  llie  elec- 
tric street  railway.  The  method  of  strinjsting  wires  is  by  means 
of  ornamental  rosettes  fastened  into  the  woodwork  or  walls  of 
houses,  having  projecting  hooks  to  which  the  wires  are  attached. 
These  hooks  are  firmly  fastened  and  are  tested  with  seven  limes 
the  weight  they  are  called  upon  to  bear.  The  railway  tracks  are 
level  with  the  pavements,  and  accidents  are  rare.  The  cars  run 
at  a  rate  of  220  yards  a  minute  in  the  centre  of  the  city.  No  con- 
ductors are  employed,  the  motorman  being  the  only  person  on 
board  who  represents  the  conipany.  By  doing  away  with  con- 
ductors the  company  saves  44,000  marks  annually.  The  fare  is 
only  10  pfennigs,  or  a  trifle  less  than  2^  cents,  on  all  routes,  in- 
cluding transfers.  Should  150,000  persons  evade  payment  in  12 
months,  the  loss  would  be  only  15,000  marks.  It  would  lake 
450,000  evasions  in  fare  to  offset  the  company's  savings  by  dis- 
pensing with  conductor's  salaries.  Fare  boxes  are  .allached  to 
both  ends  of  the  car. 


SPARKS. 

C.corge  Hcallio  was  killed  by  a  trolley  car  011  the  MulUV  Ayhner 
electric  railway. 

A.  W.  Prestine,  a  carpenter  of  Hcspeler,  Out.,  was  killed  on 
the  Gait,  Preston  &  Hespeler  street  railway  bj'  falling  between 
the  motor  car  and  trailer. 

.\n  exhibition  of  Reynold's  self-loiiding  electric  car  was  given 
in  Montreal  recently  under  the  supervision  of  Mr.  St.  George, 
City  Surveyor.     The  work  done  was  satisfactory. 

hi  lieu  of  privileges  granted  by  the  city  of  Hull,  Que.,  the  Hull 
and  Aylnier  Electric  Railway  Company  have  agreed  to  light  the 
city  for  five  years  with  thirty-two  candle-power  lamps. 

Arrangements  are  being  made  in  St.  Johns,  Ntld.,  for  tiie  con- 
struction of  an  electric  railway,  to  operate  between  the  city  and 
suburban  villages  within  a  distance  of  twenty  miles.  The  plant 
will  be  driven  by  water  power. 

The  Canadian  Electric  Railway  and  Power  Co.  is  seeking 
power  from  the  Dominion  Government  to  build  an  electric  railway 
from  Cobourg  via  Port  Hope,  Bowmanville,  Oshawa,  Whitby 
Toronto,  OakviUe  and  Hamilton  to  Suspension  Bridge  and 
Niagara  Falls. 

The  V^ancouver,  Victoria  and  Eastern  Railway  and  Navigation 
Ctimpany  is  applying  for  incorporation  to  construct  telegraph  and 
telephone  systems  along  the  line  of  a  proposed  railway  from  Van- 
couver, B.  C,  through  Manitoba,  Ontario  and  Quebec  to  the 
Atlantic  seaboard.  The  solicitor  for  the  company  is  Donald  G. 
Macdonell,  of  Vancouver. 

Experiments  have  recently  been  conducted  in  New  "Vork  by  the 
New  York  Central  Railroad  Company,  with  a  new  liot  water  motor. 
The  hot  water,  under  enormous  pressure,  is  stored  in  supply 
boilers  and  then  charged  into  the  battery  cylinders  of  the  motor. 
The  great  merit  of  the  motor  is  said  to  be  its  cheapness.  The 
cars  can  be  operated  upon  any  track,  all  that  is  required  being  a 
number  of  boiler  houses  along  the  road. 

All  effort  is  being  made  by  the  citizens  of  Cote  des  Neiges  to 
compel  the  Montreal  Street  Railway  Company  to  extend  their 
line  along  Grey  street  and  up  Cote  des  Neiges  Hill.  The  com- 
pany object  to  building  the  line  up  the  hill  on  the  grounds  that 
there  is  little  traffic  and  the  danger  to  life  would  be  very 
great.  The  matter  has  been  referred  to  the  city  attorney,  with 
the  object  of  learning  who  is  the  competent  authority  to  determine 
where  lines  should  be  built  in  accordance  with  the  terms  of  the 
franchise. 

The  belt  line  railway  around  Toronto  which  was  constructed 
some  years  ago  by  the  Grand  Trunk  Railway  Company  did  not 
prove  a  paying  investment,  and  has  not  been  operated  for  some 
time.  A  company  is  now  being  formed,  to  be  known  as  the 
Toronto  Radial  Railway  Company,  to  acquire  the  property  and 
franchise  of  the  said  railway,  with  the  object  of  electrifying  the 
road,  and  with  the  privilege  of  making  extensions  within  a  radius 
of  fifty  miles.  Messrs.  Dewart  &  Raney,  Toronto,  are  solicitors 
for  the  company. 

The  directors  of  the  proposed  Carp,  Almonte  and  Lanark  Rail- 
way held  a  meeting  on  Wednesday  last,  when  it  was  decided  to 
begin  preliminary  surveys  at  once.  It  is  proposed  to  have  the 
line  run  from  C.irp  to  Bridgewater,  a  distance  of  some  58  miles, 
passing  through  Almonte  and  Lanark.  From  Bridgewater  the 
line  will  connect  with  the  Central  Ontario  R.  R.  and  the  Grand 
Trunk.  Among  the  promoters  are  Mr.  T.  W.  Rains,  president, 
and  Messrs.  W.  H.  Staff'ord,  D.  M.  Fraser,  D.  Shaw,  Dr.  Groves 
and  J.  W.  McElroy. 

The  Ottawa  Electric  Railway  Company  provide  amusements 
for  their  patrons  at  the  parks  owned  by  the  company  adjacent  to 
the  city.  On  the  22nd  ultimo  an  exhibition  of  Edison's  latest  in- 
vention, the  Vitascope,  was  given  at  "  West  End  "  park.  The 
Vitascope  is  an  improvement  on  the  Kinetoscope,  and  instead  of 
objects  being  reproduced  in  miniature  in  a  cabinet,  they  are 
thrown  in  life  size  on  a  large  screen,  just  the  same  as  lime-light 
views.  .'\  view  of  Prospect  Park,  Brooklyn,  showing  foot  passen- 
gers, bicyclists  and  horses  passing,  was  an  interesting  feature,  as 
was  also  the  breakwater  at  Coney  Island. 
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TANDEM  COMPOUND  STEAM  ENGINE. 

Those  who  have  observed  the  trend  of  steam  engine 
designing  during  the  past  few  years  will  have  noticed 
that  there  is  a  tendency  towards  a  short,  compact,  heavy 
built  frame,  with  strong  simple  parts,  suited  to  the 
severe  and  incessant  work  imposed  upon  power  plants 
by  street  railway  and  other  heavy  work.  Corliss  and 
other  types  of  long  stroke  engines  have  been  shortened 
and  strengthened  in  order  to  meet  these  conditions  and 
to  occupy  less  room,  and  there  is  also  a  tendency  to 
increase  the  speed  to  suit  direct  driven  dynamos  and 
give  better  regulation.  In  fact,  there  seems  a  tendency 
for  the  advocates  of  high  and  low  speed  to  meet  half 


is  of  the  "  Sweet "  or  "  Straight  Line  "  pattern,  used  in 
all  engines  made  by  the  Robb  Co.,  is  of  the  simplest 
and  most  sensitive  form  and  directly  connected  to  the 
valves.  The  high  pressure  cylinder  is  placed  next  to 
the  frame,  low  pressure  in  rear,  and  so  arranged  that 
the  cylinder  head  and  pistons  may  be  removed  without 
disturbing  the  cylinders,  valves  or  other  parts.  The 
valves  are  of  the  "  Porter"  type,  consisting  of  a  flat 
plate  balanced  by  a  pressure  plate,  which  have  proved 
so  successful  in  the  "Porter-Allen,"  "Straight  Line" 
and  other  engines,  their  greatest  merit  being  simplicity 
and  freedom  from  wear.  Both  high  and  low  pressure 
valves  are  attached  to  the  governor  in  such  a  way  as  to 


Tandem  Compoind  Stkam  Enc.ink. 


way  in  a  type  of  engine  wiiich  will  embodv  the  best 
points  ol  cacli. 

As  an  example  of  what  is  being  tlone  in  this  way,  we 
give  an  illustration  of  a  tandem  compound  engine,  built 
by  the  Robb  Engineering  Co.,  of  .Amherst,  Nova  Scotia. 
The  cut  is  from  one  of  four  engines  of  300  h.  p.  each 
recently  installed  for  the  Halifax  Electric  Tramway  Co. 
tor  railway  and  lighting  purposes,  and  it  represents  a 
type  of  engine  designed  with  a  view  to  combine  the  best 
points  of  long  and  short  stroke  engines. 

The  design  of  frame  and  general  proportion  ot  parts 
is  similar  to  recent  types  of  long  and  medium  stroke 
engines  designed  for  railway  work.  The  shaft  bear- 
ings, crank  and  crosshead  pins  are  much  larger  than 
usual,  to  insure  cool  running  under  stress  of  overload- 
ing or  irregular  work.  The  guides  are  cylindrical, 
allowing  the  crosshead  free  alignment.  The  disc  crank 
contains  sufficient  metal  to  permit  the  crank  pin  and 
shaft  to  be  forced  in  under  heavy  hydraulic  pressure, 
and  is  balarced.  The  main  journal  has  quarter  boxes 
with  adjustment  at  top  and  sides.     The  governor,  which 


divide  the  load  exactly  between  the  high  and  low  pres- 
sure cylinders.  This  system  is  new  and  peculiar  to  the 
Robb  engines  and  is  found  to  give  better  economy  with 
variable  loads,  such  as  are  found  in  railway  work. 

The  manufacturers  are  now  building  a  full  line  of 
these  engines,  in  simple,  tandem  and  cross-compounds, 
up  to  700  h.  p.,  having  a  medium  length  of  stroke, 
speed  from  150  to  200  revolutions  per  minute  ;  and  as 
the  parts  are  massive,  and  bearings  unusually  large, 
parts  simple  and  strong,  they  are  splendidly  adapted  for 
direct  connection  to  electric  generators  or  other  variable 
work. 


The  extension  ot  the  Hamilton,  Cirimsby  and  Beams- 
ville  r;iilway  to  Beamsville  will  shortly  be  completed. 

The  number  of  miles  possible  to  be  ridden  in  the 
I'nited  States  on  a  street  car  for  five  cents  is  said  to 
range  from  8 '4  miles  in  Jersey  City  up  to  18  miles  in 
Brooklyn,  the  average  often  cities  being  13  miles.  .\t 
Chicago  a  ride  of  21  miles  can  be  had  for  this  small 
sum  on  an  ordinary  railroad. 
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THE  HAMILTON  ELECTRIC  LIGHT  AND 
POWER  COMPANY. 

One  of  the  best  oqiiippod  electric  li^^lit  and  power 
plants  of  Ontario  is  that  of  tlie  above  company.  The 
plant  began  operations  in  April,  1892.  It  occupies 
two  buildings.  The  dynamo  room  was  designed  and 
constructed  under  the  direction  of  Mr.  D.  Thomson, 
the  late  manager.  The  placing  of  the  machinery  was 
directed  by  Mr.  Dickinson,  chief  engineer.  The  dynamo 
building,  on  Main  St.,  is  135  x  70  ft.  with  hip  roof,  sup- 
ported by  wooden  beams  covered  with  corrugated  iron  ; 
a  cupalo  surmounts  the  top.  The  stone  foundation  is 
laid  in  Portland  cement  and  sharp  sand. 

Two  pair  of  "Brown"  (Poison  Works)  engines  of 
700  h.  p.  each,  78  revolutions  per  minute,  22  inch 
cylinder,  50  inch  stroke,  with  fly  wheel  16x4  ft.,  and 
one  high  speed  compound  engine  of  150  h.p.,  250  revo- 
lutions per  minute,  all  non-condensing,  drive  the  120  feet 


Mr.  Gordon  J.  Henderson, 

Manager  Hamilton  Electric  Light  and  Power  Company. 

of  line  shafting,  514  inches  in  diameter,  and  7  inches  at 
driven  pulleys,  which  runs  down  the  centre  of  the  build- 
ing between  the  engines  and  the  machines.  A  Leonard- 
Ball  engine  is  also  in  place,  but  is  not  used.  These 
engines  are  belted  to  the  shafting  by  4  foot  3  ply  Robin, 
Sadler  &  Haworth  belting.  A  Bain  &  Coville  clutch 
coupling  is  in  the  centre  of  the  shafting.  The  fly 
wheels  are  boxed  in  casings  next  the  passage  between 
them  and  the  wall.  At  the  rear  wall  are  two  Northey 
pumps,  8  inch  cylinder,  12  inch  stroke,  and  5  inch  rams, 
pumping  water  at  208  into  the  boilers  from  a  heater 
built  by  Bain  &  Coville  from  a  design  by  the  chief 
engineer.  The  different  compartments  of  the  heater  are 
full  of  hay.  The  hot  water  passes  through  this  hay,  which 
extracts  the  lime  and  magnesia  from  the  water,  which 
forms  in  a  hard  lime-stoney  substance  on  top  of  the  hay. 

Entering  the  rear  wall  on  a  level  with  the  cross  beams 
are  two  10  inch  wrought  iron  steam  mains  conveying 
steam  to  the  several  engines.  The  branch  pipes  are  6 
inches.  Where  the  mains  enter  the  building  are  three 
ID-inch  valves  and  a  pipe  connection  between  the  mains. 
The  valves  work  so  that  both  mains  can  supply  the 
engines,  or  all  the  engines  run  from  one  main. 

The  floor  is  concrete  except  one  spot,  which  is  of 
wood  and  underneath  which  is  a  large  tank  containing 
7,000  gallons  of  water,  to  be  used  in  case  the  water 
mains  give  out. 

The  machines  consist  of  arc  and  incandescent  lighters 
and  electric  power  generators.  There  are  two  "Royal  " 
alternators  with  exciters,  (one  of  2,000  lights  and  the 
other  of  1,250  lights),  one  "  C.  G.  E.  "  2,000  lighter 
and  exciter,  and  one  Westinghouse  1,800  lighter  and 
exciter.  Fifteen  machines  of  varying  power  supply  arc 
light,  fourteen  of  which  are  from  the  Royal  Company  ; 
the  other,  of  35  lights,  being  a  Toronto  Electric  Light 
machine.  The  Royal  arcs  are  as  follows  :  four  33 
lighters,  eight  50  lighters,  and  two  12  lighters.  An 
"  Edison  "  75  K.  W.  generator  and  a  "  Royal  "  100  K. 
W.  multipolar  generator  generate  power  for  motors  of 
from  ]4  to  15  h.  p. 

The  machines  are  set   on    stone    foundations,  5  feet 


deep,  and  run  very  smooth  ■'.  Mr.  Martin,  the  chief 
electrician,  has  his  office  to  the  right  ;  behind  this  is  the 
store  room,  where  are  all  kinds  of  supplies  and  repairs 
for  arc  or  incandescent  lighting  and  installing  of  same. 
They  use  Packard  lamps  and  Royal  arcs,  and  Ottawa 
and  C.  G.  E.  Sg  carbons.  The  repair  shop  and  lamp 
testing  room  is  20  x  25  feet.  A  full  equipment  for  all 
repairs  is  in  this  shop,  except  for  heavy  machines,  which 
are  wound  by  the  Toronto  Electric  Light  Co.  Along 
the  wall  of  the  store  room  is  the  large  slate  switch 
board  with  full  complement  of  instruments  for  the 
alternators  and  generators.  On  the  arc  switch  board 
are  14  circuits  and  on  each  circuit  is  an  automatic  pilot 
light.  In  case  of  the  opening  of  a  circuit  or  trouble  at 
the  machine,  the  pilot  light  supplied  from  an  incandes- 
cent circuit  lights  up  and  the  operator  can  see  at  a 
glance  what  circuit  or  machine  is  in  trouble.  This  is  the 
invention  of  Mr.  Martin,  the  chief  electrician. 

On  the  arc  poles  the  lamps  are  hung  on  hinged  arms, 
no  drop  ropes  being  used.  Each  trimmer  is  given  go 
lamps  a  day  to  trim  and  he  covers  his  circuit  with  a 
horse  and  two  wheeled  "chariot,"  which  was  designed 
by  the  chief  electrician. 

On  King  street  is  a  three-storey  structure  in  front, 
combining  the  oflices  of  the  company,  and  several  other 
offices.  The  rear  is  taken  up  by  the  boiler  room.  There 
are  three  batteries,  the  first  comprising  five  60-inch 
Osborne-Killey  tubulars,  75  h.  p.  each,  and  the  second 
two,  66  inch  Goldie  &  McCulloch  tubulars,  90  h.  p. 
each  ;  and  two  Poison  water  tube  boilers,  200 h.p.  each. 
All  these  boilers  are  connected  to  a  square  brick  smoke 
stack  125  feet  high.  The  tubular  boilers  are  connected 
to  one  main  and  the  water  tube  boilers  to  the  other. 

The  fuel  used  under  these  boilers  is  hard  and  soft 
coal  screenings,  three-fifths  being  soft  coal.  Between 
the  two  buildings  is  a  space  of  about  ten  feet,  and  the 
coal  as  it  passes  through  is  weighed  on  scales  operated 
from  the  chief  engineer's  office,  which  is  in  the  rear 
corner  of  the  dynamo  room.  The  engines  in  the  dynamo 
room  exhaust  under  the  floor  through  a  12-inch  pipe, 
which  passes  into  the  rear  building    3   feet  underground 


Mr.  T.  W.  Martin, 

Hamilton  Electric  Light  and  Power  Company. 

in  a  box  of  sawdust.  The  steam  mains  carried  between 
the  buildings  are  covered  with  12  inches  of  mineral  wool 
with  box  castings. 

The  city  use  375  arc  lights,  and  75  arcs  are  in  com- 
mercial service.  The  capacity  is  500  lights.  Over 
gooo  incandescent  lamps  are  installed  and  on  an  average 
300  new  lamps  are  installed  each  month. 

The  directorate  of  the  above  company  and  of  the  To- 
ronto Electric  Light  Company  being  largely  the  same, 
Mr.  J.  J.  Wright,  manager  of  the  latter  company,  as- 
sumed the  management  upon  the  resignation  of  Mr. 
Thomson  about  two  years  ago.  Since  the  amalgama- 
tion of  the  Toronto  Electric  Light  Company  and  the 
Incandescent  Light  Company  in  Toronto,  however,  the 
duties  of  Mr.  Wright  have  been  so  onerous  that  it  has 
been  found  necessary  to  appoint  a  separate  manager  for 
the  Hamilton  company.  The  appointment  has  been 
given  to  Mr.  Gordon  J.  Henderson,   of  Montreal. 
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Mr.  Gordon  J.  Henders  ^n,  who  lias  recently  been  ap- 
pointed manager  of  the  Cf  npany,  and  whose  portrait  is 
herewith  presented,  was  born  in  the  city  of  Montreal  in 
the  year  1872.  He  is  a  son  of  Mr.  David  H.  Hender- 
son, a  prominent  lumber  merchant.  For  some  years  he 
has  been  connected  with  his  brother,  Mr.  C.  W.  Hender- 
son, the  well-known  electrical  contractor  of  that  city. 
He  is  quite  prominent  in  Montreal's  society,  and  holds 
a  commission  as  Captain  in  the  6th  Battalion  Fusiliers, 
havinu;  the  honor  of  turning  out  the  best  drilled  company 
in  his  battalion.  Mr.  Henderson  is  a  business  man  of 
considerable  ability,  and  under  his  supervision  the  com- 
pany will  no  doubt  enjoy  a  marked  degree  of  prosperity. 

Mr.  T.  W.  Martin,  chief  electrician,  was  borri  in 
London,  England,  26  vears  ago.  His  family  came  to 
Canada,  and  at  the  age  of  fourteen  years  he  entered  the 
employ  of  the  Toronto  Electric  Light  Company,  under 
Mr.  Wright,  in  the  old  Sherbourne  street  plant.  He 
was  removed    to  Hamilton    two    vears    ago.      He    is    a 
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clever    electrician    and  fills   his    position  in  a    creditable 
manner. 

Mr.  R.  Dickenson,  chief  engineer,  was  born  in  Dover, 
Kent,  in  1841.  He  entered  the  Royal  Navy  in  1858, 
in  which  he  served  for  some  years,  leaving  it  for  mer- 
chant vessels.  In  1874  he  came  to  Canada,  filling 
different  positions,  and  eleven  years  ago  he  entered 
the  employ  of  the  Hamilton  Electric  Light  Co. 


THE  PARAGON  OF  EXHIBITIONS. 

The  major  part  of  the  entries  having  now  been  made  for 
Toronto's  big  exhibition,  which  is  to  be  held  from  August  31SI 
to  September  12th,  it  is  possible  to  slate  definitely  that  the  scale 
of  the  exhibition  will  really  be  greater  than  ever.  Never  before 
did  the  exhibits  cover  such  a  wide  range  as  they  will  this  year. 
It  almost  looks  as  if  every  province  had  striven  to  do  its  best  to 
make  the  exhibition  worthy  of  the  country.  .At  the  forthcoming 
exhibition  in  Toronto  there  will  be  seen  food  products  of  Prince 
Edward  Island  ;  food  ]>roducts,  manufactures,  fruit  and  live  stock, 
of  Nova  Scotia  and  New  Brunswick  ;  .an  extensive  disjilay  of 
horses  and  cattle,  manufactures  and  minerals,  from  Quebec  ;  the 
products  of  forests,  waters,  mines,  gardens,  farms,  slnds,  work- 
shops and  art  studios  of  Ontario  ;  the  grain,  minerals  and  horses 
of  Manitoba  ;  the  grain  and  minerals  of  the  North-West  ;  and 
cere.ils,  fish  and  miner.als  of  Hritish  Columbia.  The  governments 
of  Ontario,  the  Dominion  and  British  Columbia  will  make  special 
exhibits  of  the  wealth  of  the  earth,  while  the  Canadian  Pacific 
Railway  will  supplement  these  displays  by  showing  cereals, 
vegetables  and  minerals  from  many  points  on  their  lines,  to  the 
extent  of  double  what  the  company  has  shown  in  other  years. 
In  art  especially  will  the  exhibition  be  strong,  with  the  three 
pictures  painted  by  K.  M.  Bell-Sniilh,  illustrating  incidents  con- 
nC'-Med  with  the  death  of  Sir  John  Thompson,  at  Windsor  Castle, 
for  one  of  which  pictures  Her  Majesty  the  Oueen,  Princess 
Beatrice  and  members  of  the  Roy.al  household  gave  special  sit- 
tings. There  will  he  Kdison's  wonderful  Eidolosco[>e,  an  elec- 
tric theatre;  Ontario  Trotting  Morse  Breeders'  stake  races; 
Lockhart's  performing  elephants ;  the  m.agnificent  historical 
spectacle,  entitled  the  "Feast  of  Nations"  and  commemorating 
•  he  "Taking  of  the  Bastile,"  and  a  thousand  and  one  other 
things;  while  in  consideration  of  the  c.illle  being  on  show  the 
first  week  the  railways  have  .agreed  to  grant  one  fare  for  the  round 
trip  for  the  entire  exhibition  from  all  points  in  Canada,  and  to 
run  a  special  cheap  excursion  the  first  week,  on  Sept.  jrd,  and 
two  the  second  week. 


TRANSFORMERS. 

H\    I,.    W.    I'. 

The  really  distinctive  feature  of  an  alternating  cur- 
rent system  is  the  transformer.  Without  it  the  alter- 
nating current  wotild  possess  no  advantages  over  the 
direct,  and  the  transmission  of  power  for  lighting  or 
motor  purposes  would  be  impracticable  except  at  the 
cost  of  very  large  conductors.  The  use  of  the  alternat- 
ing current  in  connection  with  station  transformers 
arose  out  of  the  practical  limitations  imposed  on  direct 
current  apparatus,  and  in  so  far  was  an  improvement 
in  the  art.  In  direct  current  working  the  pressure 
genet ated  by  the  dynamo  is  maintained  throughout  the 
entire  systein  ;  a  220  volt  machine  w-ill  cause  a  pressure 
of  220  volts  (less  the  "  drop  "  of  course)  between  the 
positive  and  negative  wires  at  all  points  ;  a  500  volt 
machine  gives  a  pressure  ot  500  volts  everywhere,  and 
so  on.  In  order  to  distribute  current  over  an  extensive 
area,  it  is  evidently  necessary  to  use  either  heavy,  and 
therefore  expensive,  feeders  with  a  220  volt  pressure, 
or  to  use  a  higher  pressure  and  so  allow  of  smaller 
feeders.  But  as  it  is  not  at  all  desirable  to  introduce  a 
high  pressure  into  lamps  placed  in  private  buildings, 
where  they  have  to  be  handled  constantly,  and  where 
the  wires  are  frequently  exposed  to  risk  of  grounding, 
it  is  evident  that  a  limit  of  pressure  is  soon  reached,  and 
tliat  any  extension  of  business  must  be  met  by  an  addi- 
tional expenditure  for  feeder  copper.  In  a  district  where 
there  is  a  large  amount  of  lighting  this  may  be  com- 
mercially possible,  but  it  is  quite  easy  to  imagine  con- 
ditions where  the  additional  amount  of  lighting  would 
not  actually  justify  the  necessary  feeder  expense.  It  is 
easily  seen  that  any  method  which  permits  ot  the  use  of 
a  high  pressure  for  transmission,  and  at  the  same  time 
ot  a  low  pressure  for  utilization,  meets  the  conditions  of 
economical  supply  and  safe  use.  The  static  transfor- 
mer renders  possible  an  advantage  beyond  the  power 
ot  the  direct  current. 

It  would  be  strange  if  a  piece  of  apparatus  possessing 
such  great  importance  were  not  worth  capable  study, 
and  in  fact  the  electrical  principles  governing  its  action, 
and  the  electrical,  magnetic,  and  mechanical  features 
entering  into  and  influencing  its  design  and  construction 
are  not  merely  of  great  interest,  but  a  thorough  com- 
prehension of  them  is  necessary  before  the  constructing 
or  operating  electrician  can  be  considered  conversant 
with  alternate  current  working.  To  the  casual  ob- 
server a  transformer  is  merely  a  quantity  of  insulated 
copper  wire  wound  in  two  separate  coils  round  an  iron 
core  ;  the  whole  placed  inside  a  box  and  w-hat  goes  on 
inside  that  box  when  the  current  is  turned  on  is  of  no 
more  interest  to  them  than  the  mechanism  of  a  musical 
box — you  turn  the  handle  and  grind  out  music  ;  you 
turn  on  the  current  and  you  get  light — somehow.  It  is 
thought  by  those  whose  interest  in  electrical  matters 
leads  them  no  furthur  than  the  study  of  how  to  pav  the 
least  money  for  plant  that  once  a  transformer  is  hung 
up  on  a  pole  and  connected  into  circuit  there  is  the  end  of 
it  ;  that  the  worst  thing  that  can  happen  to  it  is  to  have 
one  of  its  fuses  blow,  or  lightning  get  into  it  and  burn 
it  up.  As  to  its  being  a  source  of  expense  all  the  time, 
as  to  its  capacity  for  wasting  current,  the  matter  not 
only  does  not  occur  to  them,  but  they  actually  smile 
when  it  is  suggested  to  them.  How  can  a  transformer 
be  a  source  of  expense  ?  How  can  it  waste  current? 
It  isn't  doing  anything  ;  it  isn't  moving  or  revolving  ; 
there's  no  friction  about  it — it  doesn't  need  oiling  might 
as  well  suggest  that  a  glass  insulator  is  a  source  of 
expense.  .A  little  investigation,  however,  will  show  that 
the  transformer  is  not  the  simple  thing  it  is  popularly 
supposed  to  be,  and  that  careful  study  and  educated 
thought  were  just  as  necessary  in  its  evolution  as  intro- 
ducing the  high  class  modern  dynamo.  The  basis  of 
transformer  action  is  the  same  as  that  of  dynamo  action 
-induction.  If  a  closed  conductor  be  placed  in  a  mag- 
netic field,  the  intensity  o(  which  is  rapidly  varying,  an 
Iv.  M.  F.  is  set  up  in  that  conductor,  the  direction  of  the 
E.  M.  I'",  will  depend  on  whether  the  intensity  is  in- 
creasing or  decreasing  its  strength  on  the  rate  of 
variation. 

N  S  are  two    poles,  the  space  between    them  being  a 


CANADlAfJ     EbECTf^ICflU     NEWS 


Si'plember,  1896 


magnetic  field  as  indicated  by  arrows.  C  is  a  closed 
conducting- ring  capable  of  being  1  evolved  on  A,  as  axis. 
It  is  understood  that  .\  is  really  at  right  angles  to  the 
direction  N  S,  and  that  the  plane  of  the  ring  C  is  per- 
pendicular to  the  direction  of  the    lines  ot  force   from   N 
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to  S.  Now  if  the  strength  of  the  magnetic  field  N  S  is 
always  the  same  (as  it  generally  is  in  a  dynamo)  and  if 
the  ring  C  be  held  stationary  in  any  position,  it  will  be 
evident  that  nothing  is  varying,  and  consequently  there 
will  be  no  current  set  up  in  C.  But  if  we  now  revolve 
the  axis  .A  (in  either  direction)  and  with  it  the  ring  C,  it 
will  be  seen  that,  although  the  same  amount  of  lines  of 
force  will  always  flow  from  N  to  S,  the  ring  will  in 
some  positions  hold  less  of  them  than  it  will  in  others. 
In  the  diagram  No.  i  the  ring  is  perpendicular  to  the 
field  and  will  contain  say  X  lines  offeree.  In  diagram 
No.  2,  having  now  revolved   it    through  a    quarter  of  a 


Diagram  II. 

circle,  the   plane  of  the    ring  is    parallel    to  the  lines    of 
force,  and  contains  none  of  them  at  all. 

So  that  in  the  course  of  a  quarter  revolution  we  have 
varied  the  lines  of  force  contained  by  the  ring  from  a 
certain  maximum  down  to  nothing,  and  this  is  the  con- 
dition necessary  for  the  setting  up  in  the  ring  of  an 
electromotive  force.  Turning  C  through  another 
quarter  circle  would  again  vary  the  field  with  respect  to 
the  ring  from  nothing  up  to  the  same  maximum  as  be- 
fore ;  the  third  quarter  turn  would  bring  it  back  to 
nothing  ;  the  fourth  raise  it  again  to  the  first  position. 
Thus,  revolving  the  ring  in  a  constant  magnetic  field, 
causes  a  variation  with  respect  to  the  ring  which  sets 
up  an  E.  M.  F.  in  it.  The  same  result  would  be  ob- 
tained by  holding  the  ring  stationary  and  causing  the 
field  to  revolve,  as  indicated  in  diagram  No.  3. 


The  ring  C  is  perpendicular  to  field  N,  S,,  and  if  these 
poles  be  shifted  to  positions  N\  S,,  the  ring  being  not 
moved  ;  the  ring  will  be  parallel  to  the  new  field  N,  S^, 
hence  during  the  shifting  of  the  positions  of  the  poles 
an  E.  M.  F.  will  have  been  set  up  in  C.  It  is  therefore 
evident  that  so  long  as  there  is  relative  movement,  it 
does  not  matter  whether  the  ring  be  moved  or  the  field. 
The  necessary  condition  being  a  varying  of  the  lines  of 
force  passing  through  the  ring,  a  third  method  is  pos- 
sible which  will  attain  that  object  without  revolving 
either  the  ring  or  the  poles.  If  in  the  above  diagrams 
the  poles  N  and  S  are  supposed  to  be  electro  magnets, 
(that  is  iron  bars  which  are  made  magnets  by  the  pas- 
sage around  them  of  a  current),  and  we  have  some 
means  of  varying  the  current  passing  through  the  wire, 


either  by  means  of  a  rheostat  or  other  equivalent  means, 
then,  remembering  that  the  strength  of  an  electro-mag- 
net (the  strength  of  its  field)  varies  within  certain  limits, 
in  the  same  proportion  as  the  current  producing  it,  it 
will  be  evident  that  the  field  can  be  varied  up  or  down  by 
simply  turning  the  rheostat,  leaving  both  poles  and  ring 
stationary.  And  from  this  last  method  it  is  but  a  step 
to  the  energizing  of  the  poles  by  an  alternating  current 
which  will  cause  an  even  greater  variation  of  the 
field  than  the  rheostat  can  accomplish  with  a  direct 
current.  This  will  be  plain  when  it  is  considered 
that  the  current  in  an  alternating  circuit  begins  at 
nothing,  grows  rapidly  to  a  certain  maximum,  dimin- 
ishes again  down  to  nothing,  then  actually  changes  its 
direction  and  grows  to  a  negative  maximum,  and  then 
decreases  again  to  nothing.  Turning  to  diagram  No.  i, 
we  will  suppose  ring  C  to  be  one  of  the  coils  of  an 
alternating  dynamo.  In  the  position  where  C  is  perpen- 
dicular to  the  lines  of  force  N  S,  any  very  slight  revolv- 
ing of  A  will  not  vary  the  amount  of  them  contained  by 
C  much  ;  in  fact  in  this  position  a  slight  revolving  will 
really  generate  no  E.  M.  F.  at  all,  but  as  A  is  revolved 
(counter  clockwise)  ring  C  will  hold  less  and  less  lines 
of  force  until  it  reaches  the  position  in  diagram  2,  when 
the  rate  at  which  C  is  decreasing  is  greatest,  and  as  the 
E.  M.  F.  generated  depends  on  the  rate  of  variation, 
the  highest  E.  M.  F.  generated  in  C  will  be  when  it  is 
passing  through  the  position  in  diagram  2,  and  a  pro- 
portionate E.  M.  F.  will  be  generated  in  C  at  any  inter- 
mediate position.  So  that  the  E.  M.  F.  will  grow  dur- 
ing a  quarter  revolution  from  o  to  a  maximum.  When 
C  has  been  revolved  through  a  half  turn,  conditions  will 
be  as  they  were  in  diagram  No.  i,  and  at  this  point  no 
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E.  M.  F.  will  be  generated  in  C,  it  having  decreased 
from  the  position  of  maximum  E.  M.  F.  in  diagram  2. 
If  C  be  revolved  through  and  then  quarter  turn,  then 
everything  will  be  the  same  as  in  diagram  No.  2,  and 
the  E.  M.  F.  will  again  be  at  a  maximum,  except  that 
the  direction  of  the  E.  M.  F.  has  reversed,  and  instead 
of  being  from  right  to  left  is  now  from  left  to  right  ;  or, 
if  we  call  the  first  direction  positive  we  can  call  the  new 
one  negative.  From  the  third  quarter  revolution  to  the 
fourth  brings  C  back  to  the  first  position.  All  these 
changes  can  be  put  into  a  diagram  form  as  in  No.  4, 
where  the  curved  line  shows  how  the  E.  M.  F.  in  the 
ring  varies  between  a  positive  and  a  negative  maximum. 
It  will  be  understood  that  whereas  the  direction  of  the 
E.  M.  F.  is  from  right  to  left  in  the  upper  part  of  the 
diagram,  it  becomes  from  left  to  right  in  the  lower  ;  the 
strength  of  the  E.  M.  F.  at  any  point  in  the  revolution 
being  indicated  by  the  height  of  the  curve  above  the 
zero  line  and  the  distance  A  B  representing  one  revolu- 
tion of  the  axis. 

Now  suppose  we  have  two  magnets  M,  P,  energized 
by  an  alternating  current  as  above,  so  that  they  shall 
be  ot  opposite  polarities  and  a  ring  C.  From  position  i 
to  position  2  (diagram  4)  M  will  have  a  north  pole,  and 
P  a  south  pole,  constantly  increasing  in  strength,  and 
from  position  2  to  position  3  the  polarities  will  be  the 
same,  but  the  strength  of  the  field  will  diminish  con- 
stantly back  to  nothing.  At  position  3,  however,  the 
direction  of  the  E.  M.  F.  changes  so  that,  from  3  to  4, 
M  will  become  a  south  pole  (instead  of  a  north),  and  P 
will  now  be  a  north  pole  (instead  of  a  south),  and  the 
strength  of  this  reversed  field  will  constantly  increase  to 
a  maximum  at  4,  and  thence  down  to  nothing  at  posi- 
tion I,  when  the  E,  M,  F,  again  changes  its  direction, 
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and  the  poles  consequently  attain  chang-e  sign.  During 
these  variations  and  reversals,  the  ring'  C  will  (although 
stationary)  have  been  placed  in  a  varying-  field  produced 
by  the  alternating  electromagnets,  and  consequently  an 
alternating  E.  M.  F.  will  have  been  induced  in  C.  This 
is  the  simple  theory  on  which  is  based  the  action  of  the 
transformer,  but  its  application  gives  rise  to  phenomena 
which  introduce  new  and  less  simple  considerations.  A 
transformer  could  be  constructed  on  the  plan  shown  in 
the  diagrams,  but  a  more  convenient,  and  in  every  way 
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better  form  is  adopted  in  practice.  The  simplest  form 
may  be  shown  in  diagram  where  A  is  a  bar  of  iron,  P  is 
an  insulated  wire  wound  round  and  carrying  an  altern- 
ating current  from  the  generator  G,  S  being  another 
insulated  wire  also  wound  round  .\  and  P,  (but  insulated 
from  both)  and  leading  to  say  the  lamp  L.  On  passing 
the  alternating  current  from  G  round  A,  the  bar  is  at 
once  made  an  electromagnet,  the  poles  of  which  reverse 
their  sign  as  the  direction  of  the  alternating  current 
reverses.  The  whole  space  surrounding  A  becomes  a 
magnetic  field,  the  lines  of  force  radiating  in  the  manner 
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indicated  from  one  pole  to  the  other.  It  is  evident  that 
under  these  conditions  the  coil  S  is  just  as  much  placed 
in  a  varying  magnetic  field  as  it  was  in  diagram  No.  5  ; 
hence  a  current  will  be  induced  in  it.  All  transformers 
are  built  in  this  way  :  two  coils  wound  together  round 
a  magnetic  circuit,  and  Insulated  both  from  it  and  from 
each  other,  the  one  carrying  the  energizing  current 
called  the  primary,  the  other  in  which  current  is  induced 
called  the  secondary.  The  feature  of  special  importance 
in  this  induction  is  that,  no  matter  what  may  be  the 
voltage  in  the  primary  coil,  we  can  get  what  voltage  we 
desire  in  the  secondary,  so  that  we  can  run  our  alter- 
nator at  1,000  or  2,000  or5,ooo  volts,  and  still  have  only 
52,  or  104,  or  any  other  desired  voltage  in  our  second- 
ary coils.  This,  of  course,  permits  of  the  use  of  high 
voltage  for  distribution  and  low  voltage  at  lamps,  ob- 
taining both  economy  and  safety.  The  difference  in 
voltage  between  primary  and  secondary  wires  depends 
directly  on  the  proportion  between  the  number  of  pri- 
mary and  secondary  coils.  If  there  be  ten  turns  of  the 
primary  to  each  secondary  turn,  then  the  secondary  volt- 
age will  be  only  one-tenth  of  the  primary,  and  so  on. 

The  action  of  the  transformer  is,  as  described  above, 
that  when  the  primary  circuit  is  closed  round  the  bar 
the  alternating  current  transforms  it  into  an  electro- 
magnet, with  rapidly  reversing  polarity,  and  the  varying 
and  reversing  field  induces  an  alternating  current  of  the 
same  periodity  in  the  secondary  wire.  This  appears  to 
be  so  simple  a  process  that  the  person  who  does  not  ex- 
amine it  more  closely  will  not  easily  believe  when  told 
that  a  transformer  wastes  coal.  As  a  fact,  however, 
every  transformer  built  even  the  very  best  necessarily 
wastes  energy  ;  good  transformers  waste  less  than 
second-rate  ones.  These  wastes  have  been  located  and 
can  be  calculated.     They  result  as  follows  : 

On  closing  the  circuit  in  the  primary  the  core  becomes 


an  electromagnet,  whose  polarity  re\erses  at  the  same 
times  as  the  current  reverses.  It  has  been  observed 
that  subjecting  iron  to  an  alternating  magnetomotive 
force  raises  the  temperature  of  the  iron — and  this  phe- 
nomenon has  been  accounted  for  by  the  following 
theory  :  Consider  a  bar  of  iron  M.  Pass  a  current 
round  it  from  the  source  K  in  the  direction  of  the  arrow. 
Instantly  the  one  end  becomes  a  north  pole  N,  and  the 
other  a  south  pole  S.  Now  we  may  consider  the  bar  to 
be  made  up  of  an  infinite  number  of  small  atoms  of  iron 
pivoted  at  their  centre  points,  each  of  which  becomes  a 
little  atomic  magnet,  their  N  poles  all  pointing  to  the 
N  end  of  bar,  and  their  S  poles  all  pointing  toward  the  S 
end.  Now  reverse  the  direction  of  the  current  from  K. 
Instantly  everything  is  changed.  The  old  north  pole 
now  becomes  a  south  pole  ;  the  old  south  pole  is  now  a 
north  pole.  Every  little  atomic  magnet  has  swung 
round,  and  is  now  pointing  in  the  opposite  direction  to 
what  it  did  before.      Plainly  they  cannot   have  done    all 
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this  swinging  without  rubbing  against  each  other  and 
getting  warm,  and  this  friction  requires  a  little  expendi- 
ture of  energy  to  overcome  it.  We  can  easily  see, 
therefore,  that  a  certain  amount  of  energy  is  expended 
in  the  iron  core  of  the  transformer  itself  in  producing 
the  necessary  alternating  magnetism  ;  and  this  energy 
will  be  greater  in  proportion  as  the  number  of  reversals  of 
the  current  becomes  greater.  It  is  also  evident  that  as  the 
number  of  atomic  magnets  increases — that  is,  as  the  total 
mass  of  the  bar  increases — a  greater  power  must  be  ex- 
pended in  overcoming  their  friction;  it  will  take  twice  as 
much  power  to  swing  2,000  atomic  magnets  as  to  swing 
1 ,000.  Once  more,  it  is  evident  that  as  the  strength  with 
which  each  atomic  magnet  points  in  one  direction  in- 
creases, i.e.,  as  the  strength  of  the  magnet  increases  so 
will  it  take  more  and  more  power  to  force  it  to  point  in  the 
opposite  direction.  Consequently,  it  is  plain  that  a  cer- 
tain amount  of  power  must  necessarily  be  expended  in 
the  transformer  itself  in  producing  the  alternating  mag- 
netism, and  the  actual  amount  of  power  so  expended  de- 
pends first  on  the  number  of  times  the  current  alter- 
nates ;  next  on  the  number  of  atomic  magnets  to  be 
reversed  (that  is  the  size  of  the  whole  iron  bar),  and 
third  on  the  strength  of  the  magnet  (the  amount  of 
magnetic  flux).  It  depends  on  the  transformer  itself 
whether  the  total  amount  of  energy  expended  in  this 
way  is  greater  or  smaller,  but  in  any  case  it  has  to  be 
supplied  by  the  primary  current  and  hence  by  the  coal 
pile.  It  therefore  follows  that  any  means  of  reducing 
it  is  an  advantage.  The  amount  so  expended  depends, 
we  have  seen,  on  the  number  of  reversals,  the  total 
mass,  and  the  magnetic  induction.  It  would  therefore 
be  an  advantage  to  use  a  lower  alternation,  but  this  is 
limited  by  considerations  outside  the  purpose  of  this 
article.  It  certainly  will  be  of  advantage  to  use  a 
smaller  bar  of  iron,  but  as  in  order  to  construct  a  trans- 
former capable  of  giving  a  certain  secondary  voltage, 
we  have  to  use  a  proportionate  magnetic  induction, 
the  only  way  he  can  reduce  the  size  of  the  iron  is  by 
using  a  better  class  metal  whose  permeability  is  higher. 
It  is  n3cessary  to  remember  that  bars  of  different  kinds 
and  quilities  of  iron  will  not  give  the  same  magnetic 
stre  1  .;;'i  for  the  same  current,  but  that  the  poorer  the 
iron  '1  ■  1  ^ss  need  be  the  magnetising  current  to  give  a 
desir.vl  s:  Migth.  Consequently  we  can  only  reduce  the 
mass  b.  u-^i  ig  a  better  quality  >.i(  \rox\.  Hetter  quality 
means  hig'i  r  price — it  is  no  economy  to  select  the 
cheapest  transformer. 

To  be  Continued.) 
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Hopkins ;  Secretary,  J.  W.  Tandvin. 

WINNIPEG  BRANCH  NO.  11.— President,  G.  M.  Hazlett ;  Rec.-Secretary, 
J.  Sutherland  ;  Financial  Secretary,  A.  B.  Jones. 

KINCARDINE  BRANCH  NO  12 —Meets  every  Tuesday  at  8  o'clock,  in  Mc- 
Kibbon's  block.  President,  Daniel  Bennett;  Vice  President,  Joseph  Lighthall; 
Secretaiy,  Percy  C.  Walker,  Waterworks. 

WIARTON  BRANCH  NO.  13.— President,  Wm.  Craddock ;  Rec.-Secretary, 
Ed.  Dunham 


In  the  present  number  will  be  found  a 
The  c.A.s.E.  report  of  the  proceeding's  of  the  annual 
convention  of  the  Cjinadian  Association 
of  Stationary  Engineers  held  at  Kingston.  A  perusal 
of  the  report  leads  to  the  conviction  that  in  point  of  at- 
tendance and  also  as  regards  the  importance  of  the  dis- 
cussions and  business  transacted,  this  convention  suffers 
by  comparison  with  those  of  previous  years.  Our  truest 
friends  are  those  who  sometimes  call  us  to  account  for 
our  shortcomings,  as  well  as  commend  us  for  what  is 
meritorious  in  our  conduct.  We  trust,  therefore,  that 
the  Association  will  not  take  it  amiss  if  we  give  expres- 
sion to  a  few  opinions  with  regard  to  its  policy  and 
work.  The  avowed  object  of  the  Association,  viz.,  to 
educate  its  members  u.p  to  a  higher  standard  of  efficiency, 
thereby  fitting  them  to  improve  their  social  and  financial 
standing,  is  one  which  must  commend  itself  to  everyone. 
It  appears  to  us,  however,  that  this  object  is  in  some  de- 
gree being  lost  sight  of,  as  witness  the  fact  that  at  the 
recent  convention  only  one  paper,  and  that  upon  a  sub- 
ject not  intimately  connected  with  engineering  practice, 
was  presented.  There  was  practically  no  discussion 
whatever  upon  engineering  practice — the  subject  above 
all  others  in  which  members  of  the  Association  are  in- 
terested, and  on  which  they  need  enlightenment.  :\  large 
proportion  of  the  time  of  the  delegates  was  taken  up 
with  sight-seeing,  and  most  of  the  remainder  in  con- 
sidering wavs  and  means  of  raising  the  revenue,  which 
appears  to  be  on  the  decline.  Might  not  the  energy 
which  is  being  dissipated  on  publishing  schemes,  which 
are  entirely  without  the  province  of  the  Association,  and 
not  calculated  to  enhance  the  respect  in  which  it  should 
be  held  by  manufacturers  and  the  public  generally,  be 
more  profitably  employed  in  the  collection  and  dissemi- 
nation of  engineering  knowledge  of  a  character  which 
should  result  in  permanently  increasing  the  membership 
and  the  finances  ?  However  this  may  be,  the  ultimate 
success  of  the  Association  will  depend  on  the  extent  to 
which  the  desire  for  a  pleasant  outing  is  subordinated  to 
a  determination  to  promote  the  education  and  welfare  of 
every  member. 


There  is  a  growing  feeling  in  favor  of 

Operating  Lamps  at  ,• «  .  / 

High  Pressure.  operating  lamps  at  a  pressure  of  220 
volts  instead  of,  as  heretofore,  at  1 10. 
Reports  from  Europe  show  that  this  method  of  distribu- 
tion is  rapidly  gaining  favor,  and  in  the  States  there 
are  quite  a  number  of  plants  adopting  the  improvement. 
It  will  be  obvious  that  the  advantages  of  this  are  that  a 
very  considerably  greater  area  can  be  served  from  the 
same  station  with  the  same  loss,  and  that  the  percent- 
age of  variation  of  voltage  will  be  very  much  less  than 
it  was  with  the   1 10  volts.     This    again    reacts    on    the 
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lamps,  so  that  their  averaye  lile  is  greatly  increased. 
The  only  matter  that  seems  to  retard  the  full  develop- 
ment of  the  220  volt  distribution  system  seems  to  be 
the  difficulty  of  producing  good  commercial  lamps  to 
suit  the  high  pressure,  and  this  seems  to  be  in  a  fair 
way  to  being  overcome.  We  recommend  central  sta- 
tions to  keep  their  eyes  on  this  development,  with  the 
view  of  adopting  it  ultimately. 


Designing  an 
Electric  Plant. 


No  part  of  the  designing  engineer's 
duty,  when  laying  out  a  power  house 
lor  electric  lighting  or  railway  pur- 
poses, is  more  important,  or  requires  greater  care  and 
experience,  than  the  general  proportioning  of  the  various 
pieces  of  apparatus  and  machinery,  so  that  they  may 
work  together  with  the  liighest  ultimate  efficiency. 
Nothing  is  more  apparent  in  the  large  proportion  of 
lighting  stations  in  the  Dominion,  than  the  complete 
absence  of  any  continuous,  coherent  scheme,  binding 
together  and  running  through  the  entire  plant,  and  we 
are  sorry  to  say  that  nothing  could  be  more  unanimous 
than  the  complaint  from  those  owning  such  plants,  that 
electric  lighting  is  not  a  very  lucrative  business.  And 
yet  very  little  consideration  will  show  that  these  unfor- 
tunate results  are  but  a  necessary  consequence  of  the 
policy — or  rather  the  lack  of  policy — adopted  by  owners. 
It  is  too  usual  to  consider  a  power  house  as  consisting 
of  two  separate  portions — steam  plant  and  electric 
plant — and  to  consider  them  without  much  reference  to 
each  other.  The  purchaser  is  told  that,  generally  speak- 
ing, it  takes  10  lamps  to  a  horse  power,  and  on  this 
very  approximate  and  unsatisfactory  basis  he  proceeds 
to  make  his  own  arrangements  for  steam  engine,  with- 
out having  any  idea  as  to  the  efficiency  of  the  dynamo 
he  proposes  to  try,  or  as  to  the  most  economical  voltage 
drop,  whether  5%  or  10%,  or  as  to  the  many  other  data 
which  would  all  greatly  influence  the  proper  power  of 
the  engine.  As  a  matter  of  fact  he  places  himself 
entirely  in  the  hands  of  the  engine  builders,  who  cer- 
tainly cannot  be  expected  to  be  extremely  well  posted 
on  electrical  matters,  and  as  both  he  and  they  are  very 
insufficiently  informed  as  to  what  power  would  be 
actually  required,  the  chances  are  that  between  them 
they  decide — "in  order  to  be  certain" — on  an  engine  25/^ 
larger  than  there  was  any  necessity  for.  Now  it  is 
well  to  be  on  the  safe  side,  undoubtedly  ;  but  then  what 
is  enough  is  enough  —  any  more  is  a  superfluity  ;  and 
there  is  great  likelihood  that  had  advice  been  obtained 
from  some  independent  engineer  of  competence  the  sav- 
ing in  the  size  of  the  engine  would  more  than  pay  his 
fees.  If  it  were  only  the  question  of  saving  a  few  dol- 
lars on  the  price  of  the  engine,  this  would  be  not  of 
sufficient  importance  to  warrant  any  great  extra  ex- 
pense, but  such  unnecessary  extra  horse  power  means  a 
continual  yearly  extra  and  unnecessary  expense  for  fuel, 
over  and  above  what  would  be  necessary  with  an  en- 
gine of  proper  size.  This  will  be  perfectly  evident  when 
one  considers  that  it  takes  an  appreciable  percentage  of 
the  power  of  engine  to  merely  turn  itself  over  without 
any  load.  This  percentage  is  frequently  placed  at  10%; 
so  that  a  100  h.  p.  engine  would  take  10  h.  p.  to  turn 
it  over.  Now  on  the  supposition  that  an  engine  has 
been  purchased  that  is  larger  than  necessary,  it  is  very 
easily  demonstrated  that  each  horse  power  of  such 
unnecessary  extra  size  will  cost  the  central  station,  on 
the  average,  one-half  ton  of  coal  per  year  more  than 
necessary,    assuming   such  a  low    coal  consumption    as 


3  lbs.  per  h.  p.  h.  This  may  seem  a  small  amount,  but 
then  it  is  unnecessary,  and  capitalized  at  5;  per  annum, 
it  represents  a  sum  of  $40  per  h.  p.  Then  there  is  the 
further  consideration  of  the  less  average  efficiency  of  the 
larger  engine  working  on  a  load  only  sufficient  for  a 
smaller  one.  What  would  be  a  full  load  for  a  100  h.  p. 
engine  is  only  80/  of  a  full  load  for  one  of  125  h.  p., 
and  as  the  percentage  efficiency  of  steam  engines  falls 
off  rapidly  as  the  proportion  of  load  decreases,  it  is 
plainly  seen  that  a  too  large  engine  is  by  no  means  a 
prudent  precaution. 


Another  matter  on  which  a  word  of  caution  is  in 
season  is  the  proper  size  of  generators  to  use.  The  size 
selected  is  too  often  a  matter  of  purely  arbitrary  choice 
on  the  part  of  the  purchaser,  who  does  not  take  suffi- 
ciently into  account  such  very  important  factors  as 
population  of  town,  class  of  inhabitants,  number  of 
churches,  halls,  etc.  Here  again,  it  is  no  economy  to 
base  one's  ideas  on  one's  own  inexperience,  instead  of 
calling  in  professional  independent  advice,  and  so  profit- 
ing by  the  accumulated  experience  of  the  electrical  pro- 
fession. The  problems  presented  are — to  get  enough  ; 
to  not  get  too  much,  and  to  arrange  the  generators  in 
units  of  such  size  as  that  such,  and  as  many  as  may  be 
operating  at  any  moment,  may  be  operating  at  their 
maximum  efficiency.  This  efficiency  question  is  one 
which  plays  a  very  much  more  important  part  in  the 
operation  of  electric  plants  than  most  of  their  owners 
are  aware  of,  and  if  more  attention  were  paid  to  it 
there  would  be  less  complaint  about  the  unprofitable- 
ness of  electric  lighting  business.  The  main  trouble 
seems  to  arise  out  of  the  injudicious  selection  of  sizes  of 
generators  ;  they  being,  as  a  rule,  so  selected  that  for 
the  very  large  proportion  of  the  time,  they  are  operat- 
ing at  much  less  than  half  load.  For  instance,  a  ma- 
chine of  1000  capacity  may  be  installed  in  a  town  of 
2000  inhabitants  ;  now  only  for  about  one  hour  per 
night  during  the  depth  of  winter,  will  that  machine  be 
called  on  for  1000  lights  ;  at  all  other  times  it  will  be 
supplying  less  than  that  number,  and  for  the  greater 
portion  of  the  time  (from  about  10  p.  m.  to  5  a.  m.)  it 
will  be  running  on  loads  of  from  goo  down  to  200,  with 
the  smaller  number  predominating.  Now  it  is  quite 
plain  that  the  machine,  under  these  conditions,  will  be 
running  at  full  efficiency  for  only  about  10  per  cent,  of 
time,  or  probably  less,  and  that  its  average  load  will  be 
considerably  less  than  half.  Consequently  it  will  be 
running  principally  on  half  load  efficiency,  or  even  less. 
To  the  thinking  mind  this  consideration  will  at  once 
lead  to  the  inevitable  conclusion  that  the  1000  light 
generator  is  too  large  as  a  unit,  and  that  one  of  more 
like  500  lights  would  be  better  to  use  under  the  circum- 
stances. Two  units  of  this  size  operating  together,  will 
supply  the  1000  lights  ;  their  full  load  etliciency  will 
be  nearly  equal  to  that  of  the  1000  light  machine. 
When  the  load  comes  down  to  500  lights  then  one 
machine  will  take  care  of  it,  at  the  same  efficiency  and 
at  the  lowest  point  of  the  load,  viz.,  200  lights.  The 
proportion  that  this  load  bears  to  the  500  light  full  load  is 
just  double  what  it  bears  to  the  1000  light  full  load  ma- 
chine. Consequently  the  average  efficiency  throughout 
is  higher  in  the  latter  case  than  it  was  in  the  former, 
and  the  economy  greater.  It  cannot  be  too  strongly 
impressed  on  central  station  owners  that  the  division  of 
their  generating  plant  both  steam  and  electric — into 
economical  units  is  a  most  important  matter. 
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BOILER  FEED  PUMPS. 

l!v  \Vm.    TiiMMisON,   Montreal  West. 

A  RECENT  visit  to  a  small  plant,  operated  by  a  somewhat  youiijc 
engineer  who  was  constantly  having  trouble  with  his  boiler  feed 
pump,  owing  to  want  of  knowledge  as  to  the  principles  of  con- 
struction and  operation,  must  be  my  excuse  for  again  troubling 
my  fellow  engineers.  At  the  outset  allow  nie  to  say  that  it  is  not 
my  intention  to  discuss  the  use  of  feed  pumps  from  an  economical 
standpoint,  but  as  far  as  my  ability  will  allow  me  to  endeavor  to 
explain  the  principles  of  operation  of  the  ordinary  feed  pump  to 
be  found  in  use  in  many  of  our  engine  rooms  at  the  present   day. 

In  a  few  instances  I  have  found  pumps  connected  direct  to  the 
boiler  and  pumping  direct  thereto,  delivering  the  feed  water  to 
the  boiler  at  the  same  temperature  as  it  left  the  water  cylinder  of 
the  pump.  In  some  cases  no  attempt  had  been  made  to  heat  the 
water,  and  in  others  a  tank  filled  with  water  was  heated  by  means 
of  a  jet  of  steam,  taken  usually  from  the  exhaust  main,  and  the 
temperature  of  the  water  raised  as  high  as  they  could  get  it,  or 
as  high  as  they  could  get  the  putiip  to  handle  it.  Most  modern 
plants  are  now,  however,  fitted  with  some  kind  of  apparatus  for 
heating  the  water  after  it  leaves  the  pump  and  before  it  enters  the 
boiler.  In  non-condensing  plants  this  is  usually  done  by  iTieans 
of  a  tubular  heater  constructed  on  the  principle  of  distributing  a 
large  amount  of  heating  surface  to  the  cold  water,  or  inversely  to 
the  principles  of  the  surface  consender.  This  heater  is  commonly 
situated  at  some  point  in  the  exhaust  main,  and  makes  at  once  an 
admirable  means  of  heating  the  boiler  feed  water  at  the  smallest 
possible  cost.  In  condensing  plants  a  great  many  means  are 
adopted,  but  apparently  the  engineers  of  to-day  prefer  the  use  of 
"  economizers,"  through  which  the  water  is  forced,  and  the  waste 
gases  from  the  furnace  are  utilized  for  the  purposes  of  heating, 
thus  enabling  the  engineer  to  utilize  full  value  of  his  fuel  to  the 
last  possible  moment. 

There  are  so  many  forms  of  boiler  feed  pumps  working  under 
so  many  different  conditions  of  service,  that  I  shall  not  attempt  to 
describe  any  of  them,  except  to  take  for  an  example  the  simplest 
form  of  a  pump  operated  from  some  part  of  the  engine  or  its 
reciprocating  parts,  and  commonly  known  as  a  single  acting 
plunger  pump. 

The  principles  of  action  of  this  pump  may  be  explained  from  the 
accompanying  diagram,  representing  a  single  acting  plunger  pump 
shown  in  section,  and  with  the  suction  embedded  in  water,   the 


pump  being  empty,  valve  A  being  the  suction  valve,  and  valve  B 
being  the  discharge  valve,  the  plunger  C  being  operated  from 
some  part  of  the  machinery  giving  the  necessary  motion. 

The  water  has  the  pressure  of  the  atinosphere  resting  upon  its 
surface,  and  the  ptimp  being  also  filled  with  air  at  atmospherical 
pressure,  the  inner  face  of  the  valve  within  the  suction  pipe  is  also 
under  atmospherical  jiressure,  and  consequently  in  a  state  of 
equilibrium. 

Now,  sttppose  that  the  stuffing  box  D  has  been  securely  packed 
to  prevent  the  admission  of  air,  and  that  plunger  C  has  been 
moved  to  the  right,  as  no  more  air  can  get  into  the  pump,  that 
already  within  it  will  expand  and  as  a  consequence  will  become 
lighter,  therefore  the  pressure  on   the  inner  face  of  the  suction 


valve  A  will  have  been  reduced,  and  as  a  result  the  water  will  rise  up 
in  the  pipe,  raising  suction  valve  A  in  its  passage  and  into  pump 
chamber  E.  Let  me  here  say  that  this  act  is  very  frequently  mis- 
understood by  young  engineers  and  is  the  cause  of  a  great  deal 
of  his  troubles;  he  imagining  that  the  moving  of  the  plunger  to 
the  right  drew  or  sticked  the  water  into  the  pump  chamber  E, 
while  as  a  matter  of  fact  the  water  rises  in  the  suction  pipe  owing 
to  the  pressure  on  the  inner  face  of  valve  A  having  been  reduced, 
as  a  result  of  the  expansion  of  the  air  previously  mentioned  ;  there- 
fore, the  pressure  of  the  atmosphere  exerted  on  the  surface  of  the 
water  forces  the  water  up  into  the  puinp  chamber.  To  obtain  this 
result  the  engineer  will  notice  th.it  it  is  compulsory  that  the  ad- 
mission of  air  to  pump  chamber  tnust  be  prevented,  or  expansion 
cannot  be  effected,  or  in  other  words  a  vacuum  will  not  be  created, 
and  the  respective  weights  between  the  two  points  will  not  have 
been  in  any  way  changed,  and  water  will  as  a  consequence  re- 
main st.itionery. 

The  water  inside  the  pipe  will  rise  above  that  outside  in  propor- 
tion to  the  amount  to  which  it  is  relieved  of  the  pressure  of  the  air, 
and  that  if  the  first  stroke  of  the  plunger  to  the  right  reduces  the 
pressure  from  15  pounds  per  square  inch  (atmospheric  pressure) 
10  14  lbs.,  the  water  will  be  forced  up  the  suction  pipe  a  distance 
of  about  2}^  feet,  because  a  column  of  water  one  square  inch  in 
section  and  2)^  feet  high  is  equal  to  one  pound  in  weight. 

When  the  plunger  has  completed  its  travel  to  the  right,  the 
suction  valve  will  fall  to  its  seat  and  enclose  the  water  in  the  pump 
chamber  ;  but  as  soon  as  the  plunger  moves  back  to  the  left  and 
enters  the  pump  chamber  it  will  compress  the  water  and  force  it 
to  raise  the  discharge  valve  (B),  and  expell  from  the  pump  a 
volume  of  water  or  air  equal  in  volume  to  the  cubical  contents  of 
that  part  of  the  plunger  that  enters  the  pump  chamber  and  dis- 
places water.  To  prevent  the  plunger  froin  forcing  the  water  in 
the  pump  chamber  back  to  the  suction  pipe  the  suction  valve  must 
first  close  and  remain  closed  until  the  plunger  has  completed  its 
stroke  to  the  left.  And  if  when  the  plunger  was  at  the  end  of 
its  stroke  to  the  right  the  pump  was  partly  filled  with  air,  this  air 
will  be  expelled  from  the  pump  before  any  water  is  ;  but  if  the 
pump  was  filled  with  water,  then  water  only  will  be  delivered. 

Now  let  us  suppose  that  the  plunger  during  its  first  stroke  re- 
duced the  pressure  within  the  pump  chamber  from  15  to  14  lbs. 
per  square  inch,  and  that  the  second  and  each  subsequent  stroke 
of  the  plunger  reduced  the  pressure  in  the  suction  pipe  one 
pound  each  stroke,  the  water  in  the  suction  pipe  will  rise  2%  feet 
for  each  stroke  of  the  plunger,  until  the  weight  of  the  column  of 
water  within  the  suction  pipe  is  equal  in  weight  to  the  pressure  of 
the  atmosphere  bearing  on  the  surface  of  the  water  ;  and  thus  to 
ascertain  how  far  a  pump  of  this  kind  will  cause  the  water  to  rise, 
will  be  found  by  calculation  to  be  equal  to  a  column  of  water 
nearly  34  feet  high.  Consequently  it  must  always  be  borne 
in  mind  that  no  matter  how  high  the  pump  may  be  set  above 
the  level  of  the  water,  it  is  impossible  for  the  water  to  rise 
more  than  34  feet  up  the  suction  pipe,  no  matter  how  perfect  a 
vacuum  can  be  got,  because  the  force  that  propels  the  water  is  a 
fixed  quantity  of  about  15  lbs.  to  the  square  inch,  and  it  cannot 
raise  a  column  of  water  greater  in  weight  than  itself.  It  is  con- 
sidered excellent  practice  when  a  pump  will  create  a  vacuum  suffi- 
ciently good  to  raise  water  30  feet. 

This  principle  of  operation  is  applied  to  all  feed  pumps  with, 
however,  many  different  mechanical  appliances,  to  suit  different 
purposes  and  conditions  of  service. 

When  this  pump,  or  rather  this  style  of  pump,  is  applied  to  the 
purpose  indicated,  it  will  be  observed  that  the  pressure  within  the 
pump  chamber  when  the  plunger  is  discharging  is  at  all  times 
equal  to  the  pressure  contained  in  the  boiler,  and  that  to  secure 
the  proper  performance  of  the  pump  for  feed  purposes,  the  follow- 
ing methods  of  construction  and  operation  must  be  observed,  viz  : 

1st  :  That  the  vertical  distance  between  the  top  of  the  pump 
chamber  E  and  the  surface  of  the  water  must  not  be  more  than 
30  feet,  and  that  all  pipes  and  connections  must  be  perfectly  air 
tight  to  prevent  the  admission  of  air  between  the  valve  and  the 
water. 

2nd  :  That  the  suction  valve  must  weigh  less  than  15  lbs.  per 
square  inch  of  cross  section.  It  will  be  borne  in  mind  that  the 
weight  of  the  valve  acts  directly  on,  and  ag.iinst  the  pressure  of 
the  atmosphere  on  the  surface  of  the  water,  and  reduces  the  height 
to  which  the  water  will  rise  directly  as  the  pressure  required  to  be 
exerted  per  square  inch  on  the  valve  to  raise  it  off  its  seat.  An  in- 
stance of  this  occurs  to  my  mind,  where  an  engineer  of  my  acquaint- 
ance purchased  at  second-hand  a  duplex  steam  pump,  which  my 
friend  set  up  to  pump  water  from  a  tank  to  his  boiler.     Much  to  his 
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surprise  he  found  it  would  not  work,  although  he  knew  it  had  been 
doing  excellent  service  where  last  in  use.  On  examination  he 
found  that  the  springs  on  the  suction  valves  had  been  adjusted  at 
about  30  lbs.  per  square  inch  to  suit  former  service,  where  water 
was  pumped  direct  from  town  mains.  As  soon  as  proper  adjust- 
ment had  been  made  the  pump  performed  quite  satisfactorily. 

3rd  :  That  all  air  must  be  excluded  from  pump  cylinder  or 
chamber,  and  that  all  flanges  and  stuffing  boxes  must  be  kept  tight, 
not  only  to  prevent  the  admission  of  air,  but  to  prevent  leakage  of 
water  while  pump  is  in  operation. 

4lh  :  The  discharge  valve  and  pipe  must  also  be  cle<ir,  and  all 
check  v.ilves,  stop  valves,  etc.,  in  proper  working  order,  so  that 
the  plunger,  or  piston  of  the  pump,  will  not  be  subject  to  any 
greater  pressure  than  that  within  the  boiler. 

It  will  be  unnecessary  for  me  to  add  that  water  sufficiently  hot  to 
form  steam  at  atmospherical  pressure  cannot  be  pumped  owing  to 
the  destruction  of  the  vacuum  by  the  vapor.  Nor  will  it  be 
necessary  to  enumerate  the  various  disorders  to  which  pumps 
are  subjected,  as  all  minor  troubles  can  invariably  be  traced  to 
some  of  the  causes  already  discussed. 


THE  MEASUREMENT  OF  RESISTANCE. 

Since  the  resistance  of  no  two  metals  is  the  same,  it 
was  necessary  to  select  the  resistance  of  some  accurately 
defined  substance  as  a  standard  of  measurement.  The 
unit  adopted  by  the  international  electrical  congress  in 
1893  and  called  the  ohm,  after  the  discoverer  of  what  is 
called  Ohm's  law,  is  "  the  resistance  offered  to  any  un- 
varying electric  current  by  a  column  of  mercury  at  the 
temperature  of  melting  ice,  14,4521  grammes  in  mass 
of  a  constant  cross  sectional  area  and  of  a  length  of 
106.3  centimeters."  From  this  is  obtained  the  standard 
unit  of  resistance,  but  for  practical  purposes  wires  of 
known  resistance  or  resistance  coils  are  used. 

The  resistance  coils  require  great  accuracy  in  their 
measurement,  in  the  insulation  of  the  wire  and  in  the 
mounting  of  the  coils.  The  wires  must  be  carefully  se- 
lected and  tested.  The  insulation  must  be  such  as  will 
withstand  the  highest  temperature  to  which  it  is  sub- 
jected without  change.  Silk  thread  is  extensively  used 
for  the  insulation.  The  wire  is  usually  wound  on  spools 
or  in  coils  so  as  to  occupy  as  little  room  as  possible,  and 
are  mounted  in  a  box,  which  protects  them  from  injury 
and  places  them  in  a  convenient  form  to  be  carried. 
The  ends  of  the  coils  are  connected  to  plates  or  binding 
posts  in  the  cover.  This,  also,  must  be  carefully  con- 
structed so  that  the  resistance  at  the  point  of  contact 
will  be  as  low  as  possible.  A  single  coil  is  sometimes 
placed  in  an  ebony  case,  or  any  number,  according  as 
the  work  for  which  it  is  to  be  used  seems  to  require. 
When  a  large  number  is  placed  in  one  box  the  ends  of 
the  wires  are  usually  connected  to  metal  blocks,  placed 
at  such  a  distance  apart  that  a  metal  plug  will  make  a 
good  connection  between  any  two. 

The  resistance  coils  being  uniform  in  size,  the  entire 
resistance  or  any  part  may  be  used.  This  is  one  of 
several  styles  of  resistance  boxes  which  are  manufac- 
tured by  instrument  makers,  and  is  the  one  commonly 
used.  In  measuring  the  resistance  of  an  electric 
circuit,  we  cannot  take  our  standard  of  measurement  as 
we  would  take  a  foot  measure  to  obtain  the  length  of 
a  piece  of  timber,  but  we  can  use  it  in  another  way, 
which  will  be  explained  with  the  Wheatstone  bridge. 
If  that  of  which  we  wish  to  measure  the  resistance  is 
carrying  a  current  and  we  have  a  voltmeter  and 
ammeter  so  we  may  obtain  the  difference  of  potential 
and  amount  of  current,  the  resistance  is  easily  obtained 
by  means  of  Ohm's  law,  the  resistance  equaling  the 
electromotive  force  divided  by  the  current. 


ELECTRICAL  ITEMS  WORTH  REMEMBERING. 

Droi'pinl.  a  steel  magnet,  or  vibrating  it  in  other  ways, 
diminishes  its  magnetism. 

It  is  said  that  steel  containing  12  per  cent,  of  man- 
ganese cannot  be  magnetised. 

Flames  and  currents  of  verj'  hot  air  are  good  con- 
ductors of  electricity.  An  electrified  body  placed  near 
a  flame  soon  loses  its  charge. 

In  changing  a  secondary  battery,  the  charging  electro- 
motive force  should  not  exceed  the  electro-motive  force 
of  the  battery  more  than  5  per  cent. 

The  resistance  of  copper  rises  about  0.21  percent,  for 
each  degree  Cent. 

.'\  lightning  rod  is  the  seat  of  a  continuous  current, 
so  long  as  the  earth  at  its  base  and  the  air  at  its  apex 
are  of  different  potentials. 

The  rate  of  transmission  on  the  .Atlantic  cables  is 
eighteen  words  of  five  letters  each  per  minute.  With 
the  "duplex"  this  rate  of  transmission  is  nearly  doubled. 
The  effect  of  age  and  of  strong  currents  on  German 
silver  is  to  render  it  brittle.  A  similar  change  takes 
place  in  an  alloy  of  gold  and  silver. 

To  obtain  the  number  of  turns  of  wire  in  an  electro- 
magnet, multiply  the  thickness  of  the  coils  by  the  length, 
and  divide  by  the  diameter  of  the  wire  squared. 

.\  test  for  the  porosity  of  porous  cells  consists  in  filling 
the  cell  with  clean  water  and  taking  the  per  cent,  of 
leakage.  The  correct  amount  of  leakage  is  15  percent. 
in  24  hours. 

If  the  air  had  been  as  good  a  conductor  of  electricity 
as  copper,  says  Prof.  Alfred  Daniell,  we  would  probably 
never  have  known  anything  about  electricity,  for  our 
attention  would  never  have  been  directed  to  any  electrical 
phenomena. 

For  resistance  coils,  for  moderately  heavy  currents, 
hoop  iron,  bent  into  zigzag  shape,  answers  verj'  well. 
One  yard  of  hoop  iron  Y^,  inch  wide  and  1-32  inch  thick 
measures  about  i-ioo  of  an  ohm. 

The  voltage  of  a  secondary  battery  must  always  be 
equal  to  or  slightly  in  excess  of  the  voltage  of  the  lamp 
to  be  burned.  For  example,  a  20  volt  lamp  will  require 
10  secondary  cells,  but  ten  cells  will  supply  more  than 
20  lamps. 

Compression  of  air  increases  its  dielectric  strength. 
Cailletet  found  dry  air  compressed  to  a  pressure  of  40  or 
50  atmospheres  resisted  the  passage  through  it  of  a 
spark  from  a  powerful  induction  coil,  while  the  discharge 
points  were  only  0.05  centimeter  apart. 

An  accumulator  with  17  plates,  10  by  12  inches,  is 
reckoned,  in  horse-power  hours,  equal  to  about  one 
horse-power  hour.  Taking  this  as  a  basis,  it  will  re- 
quire 6  cells  for  one  horse-power  for  6  hours,  or  30  cells 
for  5  horse-power  for  the  same  length  of  time. 

To  obtain  the  length  of  wire  on  an  electro-magnet, 
add  the  thickness  of  the  coils  to  the  diameter  of  the  core 
outside  of  the  insulation,  multipy  by  3.14,  again  by  the 
length,  and  again  by  the  thickness  of  the  coils,  and 
divide  by  the  diameter  of  the  wire  squared. 

Blotting  paper,  saturated  with  a  solution  of  iodide  of 
potassium  to  which  a  little  starch  paste  has  been  added, 
forms  a  chemical  test  paper  for  testing  weak  currents. 
When  the  paper  (slightly  damp)  is  placed  between  the 
terminals  of  a  battery,  a  blue  stain  appears  at  the  anode, 
or  wire  connected  with  the  carbon  or  positive  pole  of 
the  battery.      Scientific  .Xmerican. 
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Kingslcn,  Preside 


Till;  limestone  city  of  Kingston  was  honored  this  year 
as  the  seat  of  the  seventh  annual  convention  of  the  Cana- 
dian Association  of  Stationary  Engineers,  which  was 
called  for  the  17th,  18th  and  19th  of  August.  The  duties 
of  entertainment  therefore  devolved  upon  Kingston 
Branch  No.  10,  and  the  manner  in  which  the  delegates 
were  received  proved  conclusively  their  qualifications  in 

this  respect.  While 
the  number  in  attend- 
ance was  not  as 
large  as  desired,  the 
convention  through- 
out was  extremely  in- 
teresting and  enjoy- 
able. 

By  the  kindness  of 
the  city  authorities 
the  Council  chamber 
was  placed  at  the  dis- 
posal of  the  associa- 
tion, and  at  10  a.  m. 
the  delegates  con- 
vened in  session. 
The  Executive  Com- 
mittee was  fully  re- 
presented as  follows : 
W.  G.  Blackgrove, 
Toronto,  president  ; 
J.  Devlin,  Kingston,  vice-president;  E.J.  Philip,  Toron- 
to, secretary;  R.  C.  Pettigrew,  Hamilton,  treasurer;  W. 
F.  Chapman,  Brockville,  conductor ;  F.  G.  Johnston, 
Ottawa,  doorkeeper. 

The  Executive  president,  Mr.  Blackgrove,  occupied 
the  chair,  and  on  his  left  sat  vice-president  Devlin. 

The  delegates  and  visitors  from  the  various  places 
were  as  below  : 

Toronto — A.  E.  Edkins,  John  Fox,  W.  Selby,  J. 
Huggett,  R.  Pink,  J.  G.  Bain,  C.  Moseley,  A.  M.  Wick- 
ens,  W.  G.  Blackgrove,  Geo.  Grant,  Wm.  McKay. 

Montreal — B.  A.  York,  John  Murphy,  Wilbur  Ware, 
O.  E.  Grandberg,  J.  J.  York,  Frank  J.  Greene. 
Hamilton  — R.  C.  Pettigrew,  W.  Norris. 
Ottawa — F.  G.  Johnston,  F.  Robert,  F.  J.  Merrill. 
Guelph — C.  J.  Jorden. 
Wiarton — F.  J.  Cody. 
Brockville — W.  F.  Chapman,  J.  McCaw. 
Carleton  Place— J.  McKay. 

Nearly  all  the  members  of  the  local  association  were 
present  at  some  time  durmg  the  session,  prominent 
among  whom  were  Sandford  Donnelly,  president  ;  John 
Tandvin,  secretary  ;  Charles  Selby,  treasurer  ;  Daniel 
Reeves,  John  McDonald,  Charles  Asselstine,  Thomas 
Burns,  Fred  Simmonds. 

The  president  presented  the  delegates  to  the  Mayor, 
who  gave  a  brief  address  of  welcome.  He  expressed 
himself  as  being  assured  that  the  subjects  coming  be- 
fore the  convention  would  receive  that  consideration 
which  their  importance  demanded.  Being  informed  that 
the  constitution  of  the  association  very  properly  provides 
that  the  organization  shall  not  be  used  as  a  means  to 
encourage  strikes  or  interference  in  any  way  between 
its  members  and  their  employers,  he  thought  this  fact  a 


matter  for  congratulation.  "  In  coming  from  all  parts 
of  the  Dominion  to  assist  in  educating  the  minds  of 
others  in  your  calling,"  he  said,  "  Your  mission  is 
as  noble  as  your  calling  is  responsible.  We  all  must 
recognize  the  importance  of  having  responsible  and  re- 
liable men  placed  in  positions  where  human  lives  are 
placed  at  their  mercy.  It  is,  therefore,  a  personal 
pleasure  for  me  to  welcome  a  representative  body  of 
brother  mechanics  to  our  city;  men  who  thoroughly  un- 
derstand the  subjects  they  discuss  and  who  can  practice 
what  they  preach  ;  men  possessing  a  thorough  and 
practical  knowledge  of  their  calling.  I  trust  your  de- 
liberations while  in  our  city  will  be  beneficial  to  your 
order  and  the  public  in  general."  During  their  leisure 
hours  the  Mayor  requested  the  delegates  to  visit  the 
various  public  buildings  and  places  of  interest  through- 
out the  city. 

The  president  replied  that  it  was  equally  pleasant  for 
him  to  thank  His  Worship  for  the  kind  and  hearty  wel- 
come. The  reception  was  thoroughly  appreciated  by 
the  delegates,  who  had  come  to  the  beautiful  city  for  both 
business  and  pleasure  —  business  to  discuss  matters 
whereby  both  manufacturer  and  steam  user  may  profit 
by  their  experience.  He  extended  to  the  Mayor  and 
Council  a  cordial  invitation  to  visit  the  convention  at  any 
time.  The  delegates  were  confident  they  would  be  right 
royally  entertained.  The  association's  objects  were 
purely  educational,  believing  it  is  never  too  late  to  learn. 

president's  address. 
In  addressing  the  convention  the  president  stated  his 
gratification  at  seeing  so  many  familiar  faces  present, 
and  he  felt  in  good  company.  He  made  a  touching  re- 
ference to  the  late  Bro.  Duncan  Robertson,  of  Hamilton, 
whose  death  occurred  shortly  after  the  last  convention 
in  Ottawa.  A  faithful  oflficer,  a  true  friend  and  kind 
husband,  his  death 
was  deeply  regretted. 
He  asked  the  new 
members  to  join 
heartily  in  the  work 
to  be  done.  The 
most  important  ques- 
tion to  come  up 
would  be  the  chang- 
ing of  the  name  of 
the  association,  and 
he  hoped  the  broth- 
ers would  weigh  their 
thoughts  before  ex- 
pressing their  views 
on  the  matter.  An- 
other important  ques- 
tion would  be  the 
holding  of  the  con- 
vention      every       two  Mr.  e  J.  Ph.lh',  Toronto,  Vice-President. 

years,  instead  of  an- 
nually as  in  the  past.  The  compulsory  issuing  of  cer- 
tificates of  membership  and  other  topics  of  interest  would 
also  be  considered.  He  stated  that  Stratford  No. 
3  had  been  reorganized,  and  an  application  had  been 
received  from  Waterloo,  where  it  was  desired  to  in- 
augurate a  branch  association.  He  called  the  atten- 
tion of  the  members  to  the  programme  that  was  laid 
before  them,  and  thought  it  was  the  best  the  asso- 
ciation had  ever  had.  From  the  correspondence  re- 
ceived from  Brothers  Tandvin  and  Devlin  he  felt  per- 
fectly satisfied  that    the  members  of    Kingston    No.  10 
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,  Brockvi'Ie,  Secretary. 


were  a  whole-souled  and  hard-working  lot  of  men. 
Nothing  had  been  left  undone  in  the  way  of  making  this 
meeting  both  successful  and  entertaining  to  the  dele- 
gates. 

The  secretary  then  read  the  minutes  of  the  last  con- 
vention, which  were  adopted. 

Standing  committees  were  appointed  as  follows  :  — 
Auditing   Committee  —  Bros.    F.    G.    Johnston,     W. 
Selby,  J.  G.  Bain. 

Constitution  and  By-Laws-  Bros.  J.  J.  York,  chair- 
man ;  A.  M.  Wickens,  W.  Norris,  C.  J.  Jorden,  S. 
Donnelly. 

Educational  and  Good  of  Order — Bros.  A.  M.  Wick- 
ens, chairman  ;  J.  J. 
\'ork,  J.  Devlin. 

Mileage  —  R.  C. 
Pettigrew,  chairman; 
C.  Moseley,  J.  Mur- 
phy, J.  F.  Cody,  F. 
j.  Merrill. 

Credentials — Bros. 
O.  E.  Granberg, 
chairman  ;  J.  Hug- 
gett,  W.  F.  Chap- 
man. 

Bro.  De\lin  asked 
what  had  been  done 
in  connection  with 
securing  reduced 
rates  from  the  Corres- 
pondence School  of 
Scranton,  Pa.,  to 
which  the  Secretary 
replied  that  he  did 
not  understand  their  terms,  as  a  scholarship  would 
cost  a  member  of  the  association  the  same  as  an 
outsider.  Mr.  H.  S.  Robertson,  who  represented  the 
school,  gave  a  statement  of  the  facts,  which  showed 
that  the  Canadian  association  could  obtain  the  same 
privileges  as  the  International  association.  By  these 
privileges  members  were  not  compelled  to  take  their 
educational  course  in  full,  but  could  take  up  any  branch 
desired. 

The  secretary  was  asked  what  had  been  done  towards 
securing  a  reduced  insurance  rate  for  members  of  the 
association.  He  stated  that  several  insurance  companies 
had  promised  to  give  the  association  reduced  rates  by 
deducting  the  agents'  commission.  In  his  opinion  the 
death  rate  had  been  increased  by  the  encroachment  of 
scientific  inventions. 

The  convention  then  adjourned,  to  meet  again  in 
business  session  in  the  e\ening. 

At  2  o'clock  in  the  afternoon  about  four  hundred  dele- 
gates and  their  friends  boarded  the  steamer  Hero  for 
a  sail  on  the  St.  Lawrence  among  the  Thousand  Islands. 
Although  attended  with  occasional  showers  of  rain,  the 
trip  was  thoroughly  enjoyed,  and  to  many  was  quite  a 
revelation.  On  the  return  trip  the  city  was  reached 
about  nine  o'clock. 

EVKNINO    SESSION. 

Reassembling  in  convention,  Bro.  John  Fox,  chief  en- 
gineer at  O'Keefe's  brewery,  Toronto,  read  the  follow- 
ing interesting  paper  : 

ICK    MAKINC.    MAClllNKRV. 
For  some  time  I  have  looked  for«artl  to  llie  preparation  of  a  short 
paper  on  cold  storage  and  refrigeration,  .in<l  in  presenting  it  I  will  en- 
deavor to  be  as  practical  in  my  few  re  narks  as  the  subject  will  admit. 
I  will  therefore  dwell  principally  on  that  system  of  refrigeration  which  is 


now  under  my  charge  at  the  Ij'Keefe  Hrewing  Co.'s  works,  namely,  the 
"  Delevergne,"  or  direct  expansion  system.  The  substance  used  in  this 
system  is  anhydrous  ammonia.  We  are  told  that  ammonia  is  a  com- 
bination of  nitrogen  and  hydrogen,  expressed  by  the  formula  NH', 
which  means  that  an  atom  of  nitrogen  (representing  14  parts  by  weight) 
is  combined  with  three  atoms  of  hydrogen  (repiesenting  3  parts  by 
weight),  at  ordinary  temperatures.  The  ammonia,  or  anhydrous  am- 
monia, as  it  is  called  in  its  nauiral  conilition,  is  a  gas  or  vapor,  at  the 
temperature  of  30"  F.  It  becomes  a  liquid  at  the  ordinary  pressure  of 
the  atmosphere,  and  at  higher  temperatures  also,  if  higher  pressures  are 
employed.  The  anhydrous  ammonia  dissolves  in  water  in  different 
proportions,  forming  what  is  known  as  ammonia  water,  liquid  ammonia, 
aqua  ammonia,  etc.  At  a  temperature  of  900"  F.  ammonia  dissociates, 
that  is,  it  is  decomposed  into  its  constituents,  nitrogen  and  hydrogen. 
The  latter  being  a  combustible  gas,  it  appears  that  partial  decomposition 
takes  place  at  lower  temperatures,  but  probably  not  to  the  extent  fre- 
quently supposed. 

Ammonia  is  not  combustible  at  the  ordinary  temperatures,  and  a  flame 
is  extinguished  if  plunged  into  the  gas,  but  if  ammonia  be  mixed  with 
oxygen,  the  mixed  gases  may  be  ignited  and  will  burn  with  a  pale  yellow 
flame.  Such  mixtures  may  be  termed  explosive  in  a  sense.  If  a  flame 
suflnciently  hot  is  applied  to  a  jet  of  ammonia,  it  (or  rather  the  hydrogen 
of  the  same)  burns  as  long  as  the  flame  is  applied,  furnishing  the  heat 
for  the  decomposition  of  the  ammonia. 

Ammonia  is  not  explosive,  but  when  stored  in  drums  with  insuflScient 
space  left  for  it  to  expand,  with  a  high  temperature,  the  drums  will  burst, 
as  has  happened  in  hot  seasons. 

.\inmonia  vapor  is  highly  suflTocating  and  for  that  reason  persons  em- 
jiloyed  in  rooms  charged  with  ammonia  gas  must  protect  their  respira- 
tion properly. 

With  the  direct  expansion  system,  the  liquid  ammonia  is  directly  con- 
ducted to  the  place  where  heat  shall  be  absorbed,  or,  we  might  say,  into 
the  rooms  which  are  to  be  cooled.  The  gas  is  then  drawn  back  to  the 
machines  or  compressors,  where  it  is  again  compressed  and  discharged 
into  a  pressure  tank,  and  from  there  to  the  condenser,  where  it  is  again 
liquefied.  In  liquefying  the  gas,  cold  water  is  allowed  to  trickle  over 
the  condenser,  or  we  might  call  it  the  condensing  coils,  thereby  cooling 
the  ammonia.  The  liquid  then  passes  on  to  the  separating  tank  and  if 
any  oil  should  get  into  the  liquid  it  is  caught  there.  The  ammonia  then 
goes  on  through  expansion  valves  into  cold  storage  rooms  where  the 
heat  of  room  is  ibsorbed,  thereby  cooling  or  lowering  the  temperature 
of  same,  completing  its  work  thus  to  repeat  its  circulation  over  and  over 
again. 

Now  let  us  see  what  we  have  to  consider  in  the  shape  of  mechanical 
work  performed.  As  you  may  know  the  equivalent  of  a  ton  of  ice  is 
284,000  heat  units,  or  the 
amount  of  heat  that  is  re- 
quired to  convert  a  ton  of 
ice  at  32°  F.  into  a  ton  of 
water  at  32°  F.  ;  or  con- 
versely, it  is  the  amount  of 
heat  that  must  be  extracted 
from  a  ton  of  water  at  32"  F. 
in  order  to  convert  it  into  a 
ton  of  ice  at  32°  F. 

Let  us  take,  for  instance, 
a  50  ton  plant.  The  latent 
heat  of  one  pound  of  ice  is 
142  he.it  units ;  multiplying 
this  by  2,000  gives  us  the 
number  of  heal  units  in  one 
ton.  Now,  as  we  are  con- 
sidering a  50  ton  plant,  this 
will  be  14,200,000  heat  units 
in  24  hours  of  time,  or  in 
other  words,  a  50   ton    plant 

in  24  hours  will  absorb  this  amount  of  heat  units.  I  might  say  here 
that  in  speaking  of  a  plant  of  so  many  tons  capacity,  it  is  always  un- 
derstood to  mean  for  24  hours  of  time. 

The  temper.iture  of  expanding  ammonia  would  have  to  l>e  about  10° 
F.  lower  than  the  temperature  of  a  cold  storage  room,  which  we  will 
take  .as  35°  F.,  consequently  by  using  latent  heat  of  vaporization  at  that 
temperature,  which  is  35°  F.  -  10°  F.  =25^  F,  we  find  it  to  be  540.03, 
which  is  refrigerating  effect  of  i  lb.  of  ammonia  when  the  temperature  of 
refrigeration  is  25  deg.  F.,  and  that  of  condenser  70  deg.,  S[iccific  heal 
of  the  ammonia  being  i  deg.  F.  The  amount  of  ammonia  to  be  evapor- 
ated, therefore,  per  minute  of  our  50  ton  plant  is  (540.03  -  (70- 25)  = 
495.03  Kitenl  heat  of  ammonia  at  25  deg.  F.  Omitting  the  decimals 
and  taking  this  in  round  numliers,  495  x6o  =  29,7oa  This  divided  into 
591658.33=19.92,  which  is  the  number  of  pounds  of  ammonia  we 
require  per  minute  for  our  50  ton  plant.  We  require  about  20  lbs. ,  and 
the  volume  of  I  lb.  of  ammonia  vapor  at  25  deg.   F.  is  equal  to  5.26 
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cubic  feet,  consequently  compressor  capacity  per  minute  will  have  to  be 
I0S.20  cubic  feet.  If  we  add  to  this  20%,  which  is  a  fair  allowance  for 
losses  by  radiation,  etc. ,  we  require  an  actual  compressor  capacity  of 
126.24  cubic  feet  per  minute. 

Let  us  see  how  the  plant  I  operate  compares  with  this  theoretical  cal 
culation  just  made.  The  compressor  cylinders  are  1 1"  x  22",  which  is 
etpial  to  about  1  1/5  cubic  feet  capacity  of  each  cylinder.  Our  engine 
makes  40  revolulions  per  minute  and  each  is  double  acting.  Diameter 
ii"x  n"=  121  X  .7854  =  95.0334  X  22-h  1728=1.2099.  Consecpiently  at 
each  revolution  of  crank  shaft  each  compressor  discharges  its  contents 
twice,  which  gives  us  a  total  discharge  of  about  192  cubic  feet  per 
minute.  If  we  deduct  20%  from  this  for  clearance,  losses,  etc.,  we  get 
1 54  cubic  feet,  or  about  27  feet  more  than  required  by  our  theoretical 
calculation,  which  would  be  the  amount  allowed  to  come  and  go  on, 
which  I  think  close  enough  for  all  practical  purposes. 

Now  conies  the  question  of  piping  required  for  cold  storage  rooms. 
In  piping  cold  storage  rooms,  from  what  information  I  can  gather  on 
this  subject,  it  is  usual  to  allow  about  one  square  foot  of  pipe  surface 
for  every  ^,000  heat  units  to  be  absorbed.  This  is  equal  to  about  1.6 
running  feet  of  2  inch  pipe.  For  a  50  ton  plant,  according  to  this  rule, 
we  will  require  a  sufiicient  amount  to  absorb  14,200,000  heat  units  in 
24  hours,  which  in  round  numbers  will  be  14,200,000x1.6-^3,000  = 
7,573  running  feet  of  2  in.  pipe.  Of  course  you  understand  this  esti- 
mate is  approximate.  If  we  were  using  I  in.  pipe  instead  of  2  in.  pipe, 
and  the  same  factor,  namely,  3,000  heat  units,  to  be  absorbed  in  24 
hours  per  each  square  foot  of  pipe  surface  exposed,  it  would  require 
about  2,833  running  feet  of  pipe.  The  condensers  are  a  system  of  pipes 
or  coils  into  which  the  ammonia,  after  being  compressed  in  compressors, 
is  forced,  where  it  is  cooled  by  cold  water  trickling  over  the  pipes. 
These  are  called  atmospheric  or  surface  condensers.  The  ammonia 
in  passing  through  the  condensers  yields  to  the  cooling  water  the  heat 
which  it  has  acquired  in  doing  refrigerating  duty  by  its  evaporation 
and  the  heat  it  has  acquired  during  compression,  superheating  being 
prevented  by  a  liberal  supply  of  oil  in  our  case. 

The  mechanical  work  done  during  compression  is  converted  into  its 
equivalent  of  heat.  This  amount  of  heat  is  also  equal  to  the  latent  heat 
of  volatilization  of  the  ammonia  at  the  temperature  of  the  condenser. 
The  efficiency  of  the  condenser  determines  in  a  great  measure  the 
economical  working  of  the  machine,  and  for  this  reason  it  is  good  policy 
to  have  as  much  condenser  surface  as  practical  consideration  may  per- 
mit. It  is  said  for  average  conditions  (incoming  water  65  deg.  F.,  out- 
going 85  deg.  F. )  it  will  require  20  square  feet  of  surface  per  ton,  or  for 
a  50  ton  machine  it  will  take  1,600  linear  feet  of  2  inch  pipe.  The 
main  difference  of  outgoing  and  incoming  water  is  20  deg.,  485.42  x  20 
X  60 -f  20-^8.33  =  3496,  which  is  amount  of  water  in  gallons  per  hour. 

Gredirworks  for  EcoNOiMiziNti  Cooling  Watisr. — Where  cool- 
ing water  is  very  scarce,  and  especially  where  atmospheric  conditions — 
dryness  of  air,  etc. — are  favorable,  the  cooling  water  may  be  re-used  by 
subjecting  the  spent  water  to  an  artificial  cooling  process  by  running  the 
same  over  large  surfaces  exposed  to  the  air  in  a  fine  spray.  A  device 
of  this  kind  is  described  as  being  a  chimney-like  structure,  built  of 
boards.  Its  height  is  25  feet,  the  other  dimensions  being  8'  x  8'. 
Inside  this  structirre  are  placed  a  number  of  partitions  of  thin  boards, 
spaced  4  inches  apart,  extending  to  within  i  foot  of  the  bottom  of  the 
structure  ;  but  the  lower  halves  of  these  partitions  are  placed  at  right 
angles  to  the  upper  halves.  This  arrangement  gives  better  results  than 
unbroken  partitions.  The  water  to  be  cooled  enters  the  structure  at 
the  top,  where,  by  the  use  of  a  galvanized  iron  overflow  gutter,  it  is 
spread  evenly  over  the  partitions  and  walls  and  flows  downward  in 
thin  sheets.  At  the  base  of  the  structure  air  is  introduced  in  such 
quantity  that  the  upward  current  has  a  velocity  of  about  20  feet  per 
second.  The  air  meeting  the  downward  flow  of  water  absorbs  the  heat 
by  contact  and  also  by  vaporizing  during  the  passage,  20  deg.  F. 

The  oil  used  for  lubricating  the  compressors  differs  from  ordinary 
lubricating  oil  in  that  it  must  not  congeal  at  low  temperatures,  and 
must  be  free  from  vegetable  or  animal  oil.  For  this  reason  only  mineral 
oils  can  be  used,  and  of  these  only  such  oils  as  will  stand  a  low  tempera- 
ture without  freezing,  such  as  the  best  paraffin  oil  will  do. 

Bro.  Edkins  wished  to  know  what  a  50  ton  ice  plant 
was. 

Bro.  Fox  replied  that  it  absorbed  the  heat  in  a  cold 
storage  room  with  the  same  power  as  would  30  tons  of 
ice  kept  at  32°  F. 

Bro.  J.  J.  York  said  that  only  the  previous  week  the 
Board  of  Trade  of  Montreal  had  met  to  consider  the 
introduction  of  ice-making  rnachinery  on  the  steamships. 
It  was  a  subject  which  the  intelligent  engineer  would 
have  to  grapple  with  sooner  or  later. 


A  hearty  vote  of  thanks  was  tendered  to  Bro.  Fox  for 
his  paper. 

Mr.  J.  M.  Campbell,  of  Kingston,  promised  a  paper 
on  "Electrical  Appliances,"  but  was  unavoidably  absent 
from  the  city. 

A  visit  was  then  paid  to  the  electric  light  and  gas 
works,  under  the  direction  of  Mr.  Simmons,  the  super- 
intendent, who  showed  the  delegates  some  experiments 
with  acetylene  gas. 


SFXOND   DAY. 

The  convention  resumed  at  10  a.m.,  the  president  in 
the  chair. 

Bro.  E.  J.  Philip,  Executive  Secretary,  presented  his 
report,  which  showed  that  the  total  receipts  for  the 
year  were  $607.22  and  the  expenditure  $505.65,  leaving 
a  balance  of  $101.57.  The  strength  of  the  association 
had  not  been  up  to  that  of  former  years,  neither  numer- 
ically nor  financially,  but  a  large  amount  of  good  had 
been  done  by  the  association  taking  up  the  matters  of 
education,  insurance  and  certificates,  and  while  none  of 
these  had  been  as  successful  as  was  anticipated,  the 
probability  was  that  during  the  following  year  they 
would  be  got  into  better  shape.  He  suggested  that 
the  cost  of  certificates  be  lessened  to  the  members  and 
that  they  be  made  compulsory.  He  again  reported  at 
length  on  insurance  and  the  Correspondence  School,  as 
also  on  a  scheme  that  would  make  the  Executive  more 
of  an  educator,  by  establishing  a  Bureau  of  Information. 

The  Committee  on  Constitution  and  By-laws  presented 
a  report,  which  recommended  that  it  be  made  compul- 
sory to  secure  membership  certificates,  and  that  a  reduc- 
tion be  made  in  the  number  of  officers.  This  was 
necessary  in  order  to  meet  expenses.  The  movement 
met  with  much  opposition,  some  proposing  raising  the 
per  capita  tax,  while  others  suggested  meeting  in  con- 
vention every  two  years.  The  committee  was  requested 
to  report  again  the  following  day. 

The  report  of  the  Treasurer  was  then  presented,  in 
which  it  was  stated  that  the  Association  had  felt  the 
effects  of  the  commercial  depression.  There  was  a  bal- 
ance on  hand  of  $101.57. 

The  report,  which  was  certified  correct  by  the  audi- 
tors, was  adopted,  and  the  meeting  adjourned  for  lunch. 

At  2  o'clock,  by  the  courtesy  of  Mr.  B.  W.  Folger, 
manager  of  the  street  railway,  a  special  car  took  the 
delegates  and  friends  to  the  penitentiary.  Mr.  Devlin, 
chief  engineer,  escorted  the  visitors  through  the  institu- 
tion. They  were  shown  a  small  hand  engine  built  by 
the  famous  Percy,  of  Montreal,  forty  years  ago,  for  the 
penitentiary,  which  cost  $1,100.  Over  the  door  of  the 
engine  room  was  the  lettering  "  Welcome  C. A.  S.E." 
surrounding  the  British  coat  of  arms.  On  the  wall  was 
a  crown  of  colored  incandescent  lights.  Rockwood 
asylum  was  also  visited,  and  in  the  evening  the  mem- 
bers had  an  outing  at  Lake  Ontario  Park. 

THIRD  DAY. 

At  9  a.m.  on  Thursday  the  business  of  the  conven- 
tion was  again  taken  up. 

The  report  of  the  Committee  on  Constitution  and 
By-laws  was  adopted.  It  recommended  the  granting 
of  a  free  certificate  to  every  member  of  the  association 
in  good  standing  and  the  raising  of  the  per  capita  tax 
25c. 

The  report  of  the  Committee  on  Education  and  Good 
of  the  Order  recommended  that  members  should  take  a 
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course  in  the  International  Correspondence  School. 
This  report  was  also  adopted. 

Bro.  Edkins  sug-gfested  the  advisability  of  takingf 
steps  to  secure  Dominion  leg-islation  compelling  all  en- 
g-ineers  to  hold  certificates,  instead  of  as  at  present, 
throug-h  the  provincial  government. 

Bro.  Granberg  said  Quebec  would  give  every  assist- 
ance. If  there  was  a  compulsory  law  passed  by  the 
Dominion  government,  the  certificate  holders  of  the 
Ontario  association  would  readily  join  the  Canadian 
association,  and  allow  the  former  to  lapse.  This  would 
bring'  in  a  membership  of  from  700  to  800. 

Bro.  Wickens  said  he  had  been  through  five  legisla- 
tive fights,  and  advised  them  to  ask  for  enough,  so  that 
they  would  be  able  to  get  something-. 

It  was  moved  by  Bro.  Edkins,  and  seconded  by  Bro. 
Philip,  that  a  committee  be  appointed  to  co-operate  with 
the  executive  board  of  the  Ontario  association  with  a  view 
to  securing  Dominion  legislation  for  the  compulsory 
examination  of  stationary  engineers.      Carried. 

It  was  resolved  to  publish  a  hand-book,  giving  a  list 
of  all  the  engineers  in  Canada,  which  number  about 
12,000. 

The  mileage  report  was  then  adopted. 

Bro.  Norris  moved  that  a  quarterly  report  from  the 
Executive  Secretary-  be  sent  to  each  branch  gi\ing  its 
standing.     Carried. 

ELECTION    OF    OFFICERS. 

The  next  order  of  business  was  the  election  of  officers. 
The  president  appointed  Bro.  Edkins  returning  officer 
and  Bros.  Robert  and  Tandvin  scrutineers. 

For  president  Bro.  James  Devlin,  of  Kingston,  was 
elected  by  acclamation. 

For  vice-president  four  nominations  were  made,  Bros. 
Philip,  Pettigrew,  Granberg  and  Chapman.  Bro.  E.  J. 
Philip,  of  Toronto,  was  elected. 

The  contest  for  secretary  was  between  Bros.  W.  F. 
Chapman,  Brockville,  and  R.  C.  Pettigrew,  Hamilton, 
the  former  being  successful. 

Bros.  Pettigrew,  B.  A.  York  and  Granberg  were  in  the 
field  for  treasurer.      Bro.  Pettigrew  was  elected. 

For  conductor  there  were  eight  nominees,  Bros.  Hug- 
gett.  Murphy,  Bain,  Wickens,  B.  A.  York,  Moseley, 
Johnson  and  Jorden.  Bro.  J.  Murphy,  of  Montreal, 
was  successful. 

Bro.  F.  J.  Merrill,  of  Ottawa,  was  elected  door- 
keeper. The  other  candidates  were  Bros.  Huggett, 
Fox,  Jorden,  McKay,  Johnston  and  Norris. 

Past-president  York  installed  the  newly-elected  offi- 
cers, and  the  retiring  president,  Bro.  Blackgrove,  was 
presented  with  the  customary  jewel. 

The  officers  elected  thanked  the  convention  for  the 
honor  conferred  upon  them  and  promised  to  endeavor 
to  further  the  best  interests  of  the  C.  A.  S.  E. 

A  vote  of  thanks  was  tendered  the  returning  officers 
and  scrutineers. 

Votes  of  thanks  were  also  tendered  the  Kingston 
Street  Railway  Company,  the  International  Correspond- 
ence School,  the  Mayor  and  city  council,  the  local 
association  and  the  press. 

Brockville  and  Hamilton  both  teiulercd  for  next 
year's  convention,  with  the  result  that  Brockville  was 
chosen. 

The  president-elect  appointed  Bro.  Granberg  district- 
deputy  for  Quebec  and  Bro.  Cody  district-deputy  for 
Ontario. 


Bros.  Wickens,  Edkins  and  Norris  were  appointed  a 
Committee  on  Legislation. 

.After  conclusive  remarks  the  convention  closed  by 
singing  "God  Save  the  Queen." 

At  3  p.  m.  the  members  took  carriages  for  a  drive  to 
Kingston  Mills  and  Fort  Henry,  lunching  at  the  former 
place. 


THE    B.WQUET. 

A  banquet  at  the  British  .American  Hotel  on  Thursday- 
evening  fittingly  closed  the  convention.  The  chair  was 
occupied  by  President  S.  Donnelly,  of  Kingston  No.  10. 
On  his  right  sat  the  Mayor,  Aldermen  Skinner,  Ryan 
and  Tait.  On  his  left  was  Executive  President  Devlin, 
Past  President  Blackgrove  and  Past  President  Wickens. 
The  first  toast  on  the  list  was  "  The  Queen,"  which 
was  honored  by  singing  the  National  Anthem. 

The  Mayor  and  Aid.  Skinner,  Ryan  and  Tait  re- 
sponded to  the  toast  of  the  "  City  of  Kingston." 

"The  C.A.S. E.,  its  Aims  and  Objects,"  brought  re- 
plies from  Bros.  Wickens,  J.  J.  York,  Granberg  and 
Norris.      Bro.    Wickens    said    that    the    C.A.S. E.    was 

bound  to  succeed,  for 
it  was  founded  on  the 
rock  of  knowledge. 
Intelligent  engineers 
did  not  believe  in 
accidents;  explosions 
were  due  to  careless- 
ness or  ignorance. 

Bro.  York  said  that 
if  all  the  engineers 
were  as  proud  as  he 
was  to  be  a  member 
of  the  C.A.  S.  E.  the 
membership  would 
increase  ten  fold. 
Steam  users  contem- 
plating remodelling 
their  plants  or  in- 
stalling new  ma- 
chines should  consult 
the  C.A.S.E. 
Bros.  Granberg  and  Norris  spoke  briefly  of  the  advant- 
ages afforded  b}'  the  association. 

"Our  Manufacturers"  was  acknowledged  by  Mr. 
Anderson,  of  the  Imperial  Oil  Company.  He  spoke  of 
the  practical  emigration  policy  required  in  Canada,  and 
advocated  the  further  extension  of  foreign  trade. 

Mr.  Robertson,  of  the  Correspondence  School  at 
Scranton,  responded  to  the  toast  "Our  Technical 
Educators." 

"  Our  Visitors  and  Kindred  Societies  "  brought  re- 
plies from  Bros.  Blackgrove  and  Edkins.  Bro.  Edkins 
said  that  many  thought  that  the  O.A.S.E.  was  an  an- 
tagonist to  the  C..A.S. E.,  which  was  not  the  case.  .As 
soon  as  Dominion  legislation  compelled  qualified  licensed 
engineers  the  O.. A. S.  E.,  with  its  700  members,  would 
amalgamate  with  the  C.A.S.  E.  He  showed  how  dan- 
gerous it  was  to  place  boilers  in  the  care  of  incompetent 
men,  by  giving  the  relative  explosive  forces  of  steam 
and  dynamite. 

"  Kingston  No.  10  "  was  acknowledged  by  Bros.  S. 
Donnelly  and  J.  Devlin. 

"The  Executive  Council"  was  replied  toby  Bros. 
Devlin,  Philip,  Pettigrew  and  Chapman  ;  "The  Ladies" 
by  Bro.  Granberg  and  .Aid.  Tait,  and    "The  Press"  by 
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representatives  ot  the  Kingston  Whig  and  News,  and 
the  Canadian  Engineer  and  Electrical  News,  o( 
Toronto. 

The  entertainiiieiit  was  inlerersed  with  songs  b_v 
Messrs.  Grant,  lilackgrove,  Coclirane,  Skinner,  Murphy 
and  Ruberl. 


MK.    J.\MES    DEVLIN. 

Mr.  Devlin,  president-elect  of  the  C.  A.  S.  E.,  was 
born  in  Kingston,  and  is  the  eldest  son  of  the  late  P. 
Devlin,  a  veteran  fireman.  After  serving  his  apprentice- 
ship with  the  Canadian  Locomotive  and  Engine  Com- 
pany, he  worked  for  a  time  with  D.  Ewen  &  Sons,  and 
in  1873  was  appointed  engineer  of  the  Government 
waterworks.  Two  years  after  he  was  transferred  to  the 
penitentiary  at  St.  Vincent  de  Paul,  near  Montreal,  as 
chief  engineer.  In  1885  he  received  the  appointment 
of  chief  engineer  of  Kingston  penitentiary,  which  posi- 
tion he  still  occupies.  His  connection  with  the  C.  A.  S.  E. 
dates  from  the  year  1892,  and  since  that  time  he  has 
been  an  active  worker.  He  was  largely  instrumental 
in  securing  the  formation  of  the  Kingston  branch,  and  at 
the  annual  convention  at  Ottawa  last  year  he  was  unani- 
mously elected  to  the  Executive  Committee  as  vice-presi- 
dent, and  filled  the  position  with  such  credit  that  his  quali- 
fications for  the  duties  of  president  are  unquestioned. 
He  is  also  a  member  of  the  Board  of  Examiners  of  the 
Ontario  Association  of  Stationary  Engineers,  and  a 
strong  advocate  of  compulsory  examination  of  engineers. 


SPARKS. 

An  electric  li^lit  plant  will  probably  be  installed  in  the  asylnm 
at  Brockville,  Ont. 

The  Sheibrooke  Telephone  Co.,  of  Sherbrooke,  One.,  is  build- 
ing 100  miles  of  new  lines. 

A  by-law  has  been  carried  by  the  ratepayers  of  Lislowel,  Out., 
in  favor  of  electric  lightinjf. 

The  Prescott  Eleciric  Light  Co.,  of  I'rescoll,  Ont.,  conuMiiplate 
making  additions  to  their  plant. 

Local  parties  will  probably  install  an  electric  light  plant  for 
street  lighting  at  Winchester,  Ont. 

The  Ottawa  Electric  Light  Co.  intend  putting  in  a  7,000  candle 
power  machine  in  No.  2  power  house. 

It  is  said  to  be  the  intention  of  Mr.  Comstock,  of  Brockville,  to 
place  an  electric  light  plant  in  his  yacht. 

On  the  17th  of  August  the  ratepayers  of  Huntsville,  Ont.,  sanc- 
tioned a  by-law  providing  for  an  electric  light  plant. 

It  is  announced  that  a  gentleinan  from  Halifax  proposes  esta:b- 
lishing  an  eleciric  light  plant  at  Shubenacadie,  N.  S. 

The  plant  of  the  Owen  Sound  Electric  Light  Co.  is  being 
enlarged  to  supply  incandescent  as  well  as  arc  lights. 

The  Gait,  Preston  &  Hespeler  electric  railway  carried  35,000 
passengers  and  930  tons  of  freight  during  the  month  of  July. 

The  Auer  Light  Co.,  with  a  capital  of  $30,000  has  been  organ- 
ized in  Ottawa.     Mr.  C.  S.  Taggart  has  been  appointed  manager. 

The  Lislowel  Gas  Co.,  of  Listowel,  Ont.,  purpose  installing  an 
electric  plant  when  the  present  contract  for  lighting  the  town 
expires. 

The  Trojan  Car  Coupler  Co.'s  branch  at  Smith's  Falls,  Out., 
arc  supplying  the  Quebec  and  St.  John  electric  road  with  car 
couplers. 

Incorporation  is  being  sought  by  the  Amherstburg  Electric 
Light,  Heat  &  Power  Co.,  of  Amherstburg,  Ont.,  with  a  capital 
stock  of  $20,000. 

It  is  reported  that  Michael  &  Becker,  owners  of  a  patent  tele- 
phone system,  are  prepared  to  make  an  offer  for  the  telephone 
franchise  of  Toronto. 

The  city  council  of  Windsor,  Ont.,  have  purchased  the  machin- 
ery in  the  electric  lighting  station  from  E.  Leonard  &  Sons,  of 
London,  at  the  price  ot  $2,685. 

Mrs.    R.     McLaughlin,    of    Summervillc,    has    entered    a    suit 


against  the  Toronto  &  Mimico  Electric  Railway  Co.,  to  recover 
$iO,ooo  damages  for  the  death  of  her  liusliand,  wlio  was  killed  by 
one  of  the  company's  cars. 

Owing  to  the  deslruclion  of  the  power  house  of  the  Montreal 
I'.irk  &  Island  Railway  Co.,  two  new  powei  houses  are  being 
erected,  one  at  Lachine  and  the  other  at  St.  Laurent. 

The  Electric  Railway  Co.  at  Sherbrooke,  Que.,  is  said  to  be 
negotiating  for  water  power  at  Brompton  Falls,  and  if  successful 
will  commence  the  construction  of  the  road  at  .in  early  date. 

Dr.  Harrison  Chamberlain  has  presented  to  the  cily  council  of 
Buffalo  a  petition  asking  for  perinission  to  const  nut  and  maintain 
■a  telephone  system  in  that  city.  It  is  proposed  to  organize  a  new 
company. 

The  Hamilton,  Chedoke  &  Ancasler  Electric  R.iilway  Co.  have 
secured  almost  all  the  right  of  way  necessary  for  their  proposed 
line,  and  steps  are  now  being  taken  to  organize  the  company.  It 
is  the  intention  to  have  the  road  in  operation  early  next  summer. 

In  the  decision  of  the  Privy  Council  in  the  case  of  the  Toronto 
Street  Railway  Co.  re  the  duty  on  steel  rails,  several  other  railway 
companies  are  interested,  as  follows  :  London  Street  Railway  Co., 
$12,000  to$i5,ooo;  Hamilton  Street  Railway  Co.,  $18,000  ;  Wind- 
sor Street  Rciilway  Co.,  $6,000.  The  Winnipeg  Street  RaiKv.'iy 
Co.  is  also  said  to  be  interested. 

Incorporation  has  been  granted  to  the  Callend;ir  Telephone 
Exchange  Co. ,  with  head  office  in  Toronto.  Tlie  object  of  the 
company  is  to  deal  in  telephone  patents,  and  to  build  and  operate 
telephone  lines  throughout  Canada.  The  promoters  are  :  Ro- 
maine  Callander  and  Edward  H.  Hart,  of  Brantford,  and  J.  Enoch 
Thompson,  of  Toronto.     The  capital  stock  is  $100,000. 

The  corporation  of  the  town  of  Markham,  Ont.,  have  leased 
their  lighting  plant  to  the  Markham  Electric  Ljght  Company,  who 
have  extended  and  improved  the  system.  They  have  installed  a 
20  K.W.  alternating  plant  furnished  them  by  the  Royal  Electric 
Company,  and  about  350  lamps.  The  street  lighting  has  also 
been  changed  from  arc  to  incandescent  lights,  which  are  giving 
every  satisfaction. 

Ai  the  annual  meeting  of  the  Ottawa  Car  Co.,  held  recently,  it 
was  slated  that  a  dividend  of  8  per  cent,  had  been  paid  to  the 
shareholders  and  a  sum  equal  to  4  per  cent,  placed  to  the  reserve 
account  of  the  company.  Directors  ^vere  elected  as  follows  : 
Thomas  Ahearn,  president  and  managing  director ;  James  D. 
Eraser,  secretary-treasurer;  W.  W.  Wiley,  J.  \\  .  McRae,  W.  V. 
Soper  and  Wm.  Scott. 

The  addition  to  the  power  house  of  the  Montreal  Street  Railway 
Co.  is  Hearing  completion.  A  new  boiler  house  with  chimney  250 
feet  in  height  is  being  constructed,  in  which  will  be  placed  three 
Babcock  &  Wilcox  water  tube  steam  boilers  and  a  direct-con- 
nected engine  of  nearly  three  thousand  horse  power.  This  addi- 
tion has  been  rendered  necessary  in  order  to  cope  with  the 
increasing  passenger  traffic. 

R.  Anderson,  Ottawa,  is  applying  for  a  patent  on  an  electric 
switch  to  turn  on  one,  two  or  three  lights,  or  any  number,  in  rota- 
tion. It  is  useful  in  high  chandeliers  on  occasions  where  only- 
one  or  two  lights  are  required.  He  is  also  applying  for  a  patent 
for  an  invalid's  push  hanging  switch.  One  push  lights  the  lamp 
and  the  next  puts  it  out.  This  is  a  very  simple  and  useful  con- 
trivance.    It  will  be  made  of  porcelain. 

The  Richmond  County  Electric  Co.  have  decided  to  entirely 
remodel  their  plant  outside  the  station.  All  their  old  type  trans- 
formers will  be  discarded  and  be  replaced  by  Stanley  type  in  large 
units,  and  all  their  primary  circuits  will  be  transformed  to  2,000 
volts.  By  these  changes  they  will  secure  twenty  per  cent,  in- 
crease in  capacity  and  be  able  to  take  care  of  their  increased 
business  without  changing  their  present  dynamos.  The  order  for 
transformers  and  supplies  has  been  placed  with  the  Royal  Electric 
Company. 

At  the  recent  carnival  at  Halifax,  N.  S.,  an  attraction  of  much 
interest  was  the  electrical  illuminations  of  the  war-ships  and  the 
illuminated  procession  of  steamers,  yachts  and  boats.  The  flag- 
ship "  Crescent  "  was  decorated  with  incandescent  lamps,  while 
the  English  and  French  war-ships  and  the  cable  ships  "  Mackay 
Bennett  '  were  beautifully  displayed  with  search  lights  and  blue 
Hre.  On  the  steamer  "  Annie  '  was  placed  a  .special  engine  and 
tlynamo,  with  strings  of  incandescent  lamps  covered  with  fancy 
shades  and  Wheeler  reflectors.  This  installation  was  the  work  of 
John  Starr,  Son  &  Co.,  of  Halifax,  and  reflected  credit  upon  the 
firm. 
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TO  AVOID  FIRES  FROM  ELECTRICAL 
APPLL^NCES. 

The  National  Board  of  Fire  Underwriters  of  the 
United  States  has  promulgated  a  series  of  rules  refer- 
ring to  electrical  appliances  for  light  and  power.  It 
publishes  the  following  cautions  for  the  information  of 
the  public. 

1.  Have  j'our  wiring  done  by  responsible  parties,  and 
make  contract  subject  to  the  underwriter's  rules. 
Cheap  work  and  dangerous  work  usually  go  hand  in 
hand. 

2.  Switch  bases  and  cut-off  blocks  should  be  non- 
combustible  (porcelain  or  glass). 

3.  Incandescent  lamps  get  hot  ;  therefore  all  inflam- 
mable material  should  be  kept  away  from  them.  Many 
fires  have  been  caused  by  inflammable  goods  being 
placed  in  contact  with  incandescent  lamp  globes  and 
sockets. 

4.  The  use  of  flexible  cord  should  he  restricted  to 
straight  pendant  drops,  and  should  not  be  used  in  show 
windows. 

5.  Wires  should  be  supported  on  glass  or  porcelain, 
and  never  on  wooden  cleats  ;  or  else  they  should  run  in 
approved  conduits. 

6.  Wires  should  not  approach  each  other  nearer  than 
eight  inches  in  arc,  and  two  and  one-half  inches  in 
incandescent  lighting. 

7.  Wires  should  not  come  into  contact  with  metal 
pipes. 

8.  Metal   staples   to  fasten  wires  should  not  be  used. 

9.  Wires  should  not  come  into  contact  with  other 
substances  than  their  designed  insulating  supports. 

10.  All  joints  and  splices  should  be  thoroughly 
soldered  and  carefully  wrapped  with  tape. 

11.  Wires  should  be  always  protected  with  tubes  of 
glass  or  porcelain  where  passing  through  wall,  parti- 
tions, timbers,  etc.  Soft  rubber  tubes  are  especially 
dangerous. 

12.  All  combination  fixtures,  such  as  gas  fixtures 
with  electric  lamps  and  wires  attached,  should  have 
approved  insulating  joints.  The  use  of  soft  rubber  or 
any  material  in  such  joints  that  will  shrink  or  crack  by 
variation  of  temperature  is  dangerous. 

13.  Electric  gas  lighting  and  electric  lights  on  the 
same  fixture  always  increase  the  hazard  of  fire,  and 
should  be  avoided. 

14.  An  electric  arc  light  gives  off  sparks  and  embers. 
All  arc  lamps  in  vicinity  of  inflammable  material  should 
have  wire  nets  surrounding  the  globe,  and  such  spark- 
arresters  reaching  from  globe  to  body  of  lamp  as  will 
prevent  the  escape  of  sparks,  melted  copper,  and 
particals  of  carbon. 

15.  Arc  light  wires  should  never  be  concealed. 

16.  Current  from  street  railway  wires  should  never 
be  used  for  lighting  or  power  in  any  building,  as  it  is 
extremely  dangerous. 

17.  When  possible,  the  current  should  be  shut  off  by 
a  switch  where  the  wires  enter  the  building,  when  the 
light  and  power  are  not  in  use. 

18.  Remember  that  "resistance  boxes,"'  "regulat- 
ors," "rheostats,"  "reducers,"  and  all  such  things, 
are  sources  of  heat  and  should  be  treated  like  stoves. 
Any  resistance  introduced  in  an  electric  circuit,  trans- 
forms electric  energy  into  heat.  Electric  heaters  are 
constructed  on  this  principle.  Do  not  use  wooden 
cases  made  for  these  stoves  nor  mount  them  on  wood 
work. 


AUTOMATIC   COAL    WEIGHING    MACHINES 
FOR  POWER  STATIONS. 

The  late  Hon.  licklcy  B.  Coxe,  who  strongly  ad- 
vocated the  substitution  of  a  continuous  record  of  actual 
boiler  performance  for  the  prevailing  system  of  occasion- 
al tests,  once  stated  the  matter  very  tersely,  saying  : 

"I  am  not  so  much  interested  in  knowing  what  some 
expert  may  be  able  to  do  with  my  boilers  as  to  know 
what  work  my  firemen  are  actually  getting  from  them 
every  day." 

To  know  this,  however,  means  the  measuring  of  the 
intake  and  the  output — means  accounting  for  the  entire 
supply  and  production,  so  that  the  necessary  compari- 
sons may  be  made  for  formulating  the  result.  The 
automatic  weighing  machine  supplies  this  requirement, 
automatically  handling  coal  and  water,  much  after  the 
manner  of  an  ordinary  water  meter,  say,  interposed  in 
a  water  pipe,  or  a  gas  meter  for  that  matter,  giving  a 
continuous  and  reliable  record  of  what  has  passed 
through  it. 

In  another  way,  too,  may  the  automatic  weighing 
machine  serve  a  good  purpose.  Daniel  Webster  has 
been  quoted  for  the  way  in  which,  in  one  of  his  speeches, 
he  emphasized  "the  tremendous  power  of  six  per  cent." 
Certainly  the  investor  of  to-day  looks  sharply  enough 
to  the  difference  of  one  per  cent,  in  the  rate  of  interest 
chargeable  against  him.  But  does  he  look  as  closely  to 
the  other  components  of  the  "cost?"  For  instance,  recent 
experiments  indicate  that  the  anthracite  coal  generally 
used  for  steam  making  will  hold  about  four  per  cent,  of 
water  without  much  dripping  ;  and  much  of  that  coal  is 
"watered"  to  this  extent  before  delivery.  If,  now,  the 
coal  pile  be  replenished  twice  a  year  with  wet  coal,  it  is 
evident  that  the  the  buyer  pays  the  interest  rate  plus 
eight  per  cent,  of  the  purchase  price  as  the  cost  of  the 
capital  employed  in  "carrying"  the  fuel  account. 

Although  the  coal  cannot,  for  obvious  reasons,  always 
be  obtained  dry,  the  drying  may  be  readily  effected  in 
nearly  all  power  stations  before  the  coal  reaches  the  bins 
by  using  heated  air  drawn  from  the  upper  part  of  the 
boiler  rooms.  Then,  by  weighing  in  through  an  auto- 
matic weigher  and  reweighing  in  the  same  way,  first  to 
the  bins,  next  directly  to  the  furnaces,  all  of  the  required 
facts  are  obtained.  The  first  weighings,  by  showing 
the  amounts  taken  and  delivered  to  the  bins  indicate  the 
evaporation,  and  a  comparison  of  the  records  of  the 
second  and  third  readings  will  show,  at  any  time,  the 
amount  held  in  storage  in  each  bin,  besides  giving  the 
amount  chargeable  to  each  set  of  boilers. — Francis  H. 
Richards  in  Cassier's  Magazine  for  .August. 


ERRATA. 

Mr.  John  Pallerson,  of  the  Power  Company,  Ilamihon,  writes: 
"Will  you  kindly  correct  a  couple  of  errors  in  your  article  on  the 
Cataract  Power  Co.,  of  Hamitton,  in  the  Auijust  issue  of  your  paper. 
The  water  flowing  over  the  fall  is  more  than  6  inches  by  48  feet,  in- 
stead of  5  inches  by  18  feet,  and  the  head  is  about  210  feet  instead  of 
270.  The  lUiw  of  water  is  over  eight  thousand  cubic  feet  per  minute, 
which  at  this  head  gives  something  over  the  2500  horse  power." 


Mr.  V.  G.  Oossler,  engineer  for  the  Royal  Electric  Co.,  Mon- 
treal, is  at  present  engaged  on  the  reconstruction  of  the  Montreal 
station.  They  .ire  replacing  17  alternators  by  five  300  kilowatt 
gener.ators,  directly  connected  to  three  engines.  Thev  .ire  also 
building  .nn  entirely  new  switch  board  for  light  and  power  from 
the  two  phase  circuits.  Their  present  system  of  1000  volts  is 
being  changed  to  a  2000  volt  system  and  their  tr.insformers  are 
being  replaced  by  more  modern  ones.  Power  will  be  obtained 
tVotii  Chand>ly  Kails,  fifteen  miles  ilistant. 
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CORRESPONDENCE 


To  ihe  Editor  of  ihe  Canadian  Electrical  News. 

Sir  :— I  clipped  the  following  letter  from  the  August  issue  of  Tower, 
and  with  your  permission  will  reproduce  it  here,  as  the  writer  evidently 
has  discovered  some  new  element  of  danger  in  our  already  dani^crous 
but  interesting  occupation  : 

WHERE  (^UICK  ACTION  WAS  NECESSARY. 

Several  years  ago  a  gentleman  who  is  now  chief  in  a  large  water 
works  in  New  York  had  chaige  of  an  engine  in  a  saw  mill  in  the  then 
wild  woods  of  Michigan.  One  morning  he  came  to  the  mill,  and  found 
no  steam.  The  watchman  told  him  that  he  had  been  firing  very  heavy 
for  several  hours  with  dry  fuel.  An  e.samination  showed  that  the  boiler, 
dome,  and  steam  pipes  were  full  of  water,  also  that  the  boiler  and  arch 
were  excessively  hot.  Here  was  a  case  of  danger  that  required  a  super- 
ior knowledge  of  engineering,  philosophy,  good  judgment,  ami  prompt 
action.     What  would  you  do? 

I.    W.    I'OWKR. 

Will  my  fellow  Canadian  professional  brethren  enlighten  me  as  to 
what  this  writer  intends  to  explain,  whether  the  boiler  in  ijucstion  had 
become  so  overheated  as  to  have  become  dangerous  from  this  cause,  or 
simply  whether  the  engineer  was  fearful  of  detaining  the  sawmill  hand 
until  such  time  as  he  could  reduce  his  water  level  and  make  the  steam, 
the  watchman  had  been  so  long  trying  to  get  ? 

After  reading  the  letter  I  am  of  the  opinion  that  the  writer  intends  to 
state  that  the  boiler  was  overheated  and  in  danger  of  collapse  from  this 
cause.  He  tells  us  that  the  boiler,  dome  and  steam  pipes  were  full  of 
water,  but  does  not  say  how  they  happened  to  be  full  ;  quite  evidently 
the  water  had  fed  into  the  boiler  from  some  source  after  the  engineer 
had  shut  down  the  previous  night — a  not  altogether  unknown  occurrence, 
as  most  engineers  can  verify,  especially  when  there  happens  to  be  a  cold 
water  pressure  on  the  feed  main.  No  matter  how  the  thing  happened, 
however,  we  are  told  that  the  apparatus  in  question  was  full,  that  the 
watchman  had  been  firing  for  several  hours,  (apparently  on  this  particu- 
lar morning  the  watchman  got  at  the  fires  earlier  than  usual)  ;  that  he 
had  no  steam,  that  the  boiler  as  a  consequence  of  the  untiring  energy  of 
the  watchman  was  excessively  hot,  that  immediate  danger  was  so  great 
that  this  model  up-to-date  engineer  had  to  know  so  much  and  act  so 
quickly  under  those  trying  circumstances  that  Mr.  Power  thinks  it 
worthy  of  record  as  a  brilliant  entjineering  feat  and  wants  to  know  what 
other  engineers  would  have  done  under  the  circumstances. 

Well,  Mr.  Power,  for  my  part  under  such  circumstances  as  these  I 
should  have  kept  exceedingly  quiet  and  taken  off  my  coat  and  made 
steam.  In  the  first  place,  if,  as  Mr.  Power  tells  us,  the  boiler,  etc., 
was  full  of  water,  how  was  it  that  the  almost  incessant  firing  of  the 
watchman  did  not  impart  some  heat  to  this  same  water,  particularly 
when  the  boiler  shell  was  so  overheated  ?  Mr.  Power  no  doubt  knows 
that  the  circulation  within  the  boiler  was  just  the  same  under  circum- 
stances stated  as  it  would  be  with  dome  full  of  steam,  under  equal  pres- 
sure, and  also  as  heat  was  imparted  to  the  water  it  would  in  course  of 
events  follow  the  natural  law  and  expand  But  we  are  told  everything 
was  full  and  therefore  water  could  not  expand  or  increase  in  bulk,  and 
increase  of  pressure  on  the  boiler  would  follow  as  a  natural  consequence 
and  would  be  recorded  on  the  steam  guage  just  the  same  as  though  the 
boiler  was  making  steam  in  the  usual  course  of  events.  We  are  told, 
however,  that  when  the  engineer  arrived  there  was  no  steam,  or  in  other 
words  no  pressure  was  indicated  on  the  gauge.  If  so,  then  it  is  quite 
evident  that  the  heat  from  the  fires  had  never  rea  hed  the  water  within 
the  boiler,  and  that  overheating  of  boiler  plates  was  caused  rather  from 
want  of  water  than  there  being  too  much  water  in  the  boiler. 

After  reading  Mr.  Power's  letter  I  am  very  much  inclined  to  believe 
that  a  very  large  amount  of  danger  was  imaginary  and  that  a  great  many 
of  the  circumstances  are  the  result  of  an  imaginative  brain  rather   than 

an  actual  occurrence. 

"Enoineer." 


The  Lozier  Manufacturingf  Co.,  of  Toronto,  have  applied  for 
incorporation  to  build  motor  vehicles,  etc.  The  capital  -jtock  is 
$500,000. 

Mr.  Hignian,  head  of  the  Govennnent  Eleetric  Light  Inspectii>n 
Department,  recently  made  .1  test  of  the  electric  lijjhl  service  sup- 
plied to  the  city  of  Toronto  by  the  Toronto  Electric  Light  Co.  In 
his  report  to  the  City  Board  of  Control  he  states  that  "voltage 
readings  were  made  at  12  difTerenl  lamps,  which  show  an  average 
pressure  of  51  volts.  If  an  average  of  the  whole  ampere  readings 
is  made  we  have  10.6  amperes  as  the  current  strength  ;  this  mul- 
tiplied by  the  mean  voltage  gives  an  average  of  541  waits,  or  25 
per  cent,  in  excess  of  what  the  contract  called  for."  The  report 
concludes  with  the  statement  that  "  not  only  is  the  company  ful- 
filling its  obligations,  but  is  doing  so  generously,  and  the  operation 
of  the  whole  plant  is  decidedly  creditable." 


BEARDSHAWS  "PROnLE"  TOOL  STEEL. 

On  another  page  of  this  jouinal  will  be  found  an  advertisement 
by  Messrs.  Winn  &  Holland,  of  Montreal,  who  have  seci  red  the 
sole  agency  for  Canada  for  the  sale  of  Beardshaw's  Profile  Tool 
-Steel,  which  is  now  being  largely  introduced  in  Montreal.  In 
inli'odueing  to  the  engineers  and  allied  trades  tool  steel  in  a  new 
form,  little  need  be  said,  other  than  to  point  out  its  various  appli- 
cations, (which  is  done  in  the  catalogues  supplied  by  the  agents) 
for  to  .say,  that  the  steel  comes  to  the  user  in  such  form  or  profiles 
as  to  enable  tools  to  be  made  by  grinding  only,  is  to  indicate  that 
a  long-felt  want  has  been  met. 

This  steel  is  now  rolled  in  six  different  sections  or  profiles,  most 
required  by  engineers  and  machinists,  and  other  profiles  will  be 
made  as  required.  Tools  for  the  lathe,  planer,  shaping,  slotting 
and  drilling  machines,  also  chisels,  rimers,  taps,  bits,  broaches, 
gravers,  etc.,  are  made  from  this  steel  without  forging,  and  there 
is,  therefore,  no  wasting  in  the  fire.  The  steel  as  it  comes  from 
the  rolls  is  ready  to  cut  to  lengths  and  grind  into  tools,  which  is  a 
great  saving  in  time.  There  is  also  a  saving  over  50%  in  the 
weight  of  steel  used. 

The  manufacturers  claim  that  the  quality  of  this  steel  is  much 
finer  than  any  ordinary  tool  steel  put  upon  the  m.irket.  Owing  to 
it  not  being  necessary  to  forge  it,  it  is  possible  to  supply  a  very 
much  more  durable  steel,  which  if  forged,  would  be  liable  to  be 
spoiled  by  the  blacksmith. 

The  adoption  of  this  Profile  Steel  amongst  the  most  up-to-date 
engineers  is  now  an  assured  fact.  An  undoubted  success  of  this 
steel  has  been  made  in  Europe,  and  it  is  now  being  introduced  in 
the  colonies.  The  Profile  Steel  is  also  being  produced  in  .self-hard 
quality,  so  that  no  heating  is  necessary. 


PERSONAL. 

Mr.  A.  A.  Dion,  superintendent  of  the  Ottawa  Electric  Light  & 
Power  Co.,  returned  a  fortnight  ago  from  a  trip  to  New  York. 

Mr.  George  C.  Peters,  manager  of  the  New  Brunswick  Tele- 
graph Co.,  at  Moncton,  N.  B.,  recently  had  the  misfortune  to 
break  one  of  his  arms. 

Mr.  J.  C.  Mullen,  formerly  with  the  Ottawa  Electric  Railway 
Co.,  is  at  present  engagid  on  the  construction  of  a  government 
electric  line  in  Durban,  South  Africa. 

It  is  stated  that  Mr.  James  Devlin,  chief  engineer  of  the  peni- 
tentiary at  Kingston,  is  an  applicant  for  the  position  of  Superin- 
tendent of  Public  Works  for  the  Dominion. 

Mr.  A.  Porter,  superintendent  of  the  Cornwall  Electric  Street 
Railway,  has  resigned,  to  accept  a  position  in  Montreal.  The  em- 
ployees of  the  company^  presented  him  with  a  gold  watch  on  the 
eve  of  his  departure. 

Mr.  Angus  Grant,  for  many  years  superintendent  of  the  Great 
Northwestern  Telegraph  Co.,  at  Montreal,  died  at  his  home  in 
Prescolt  on  the  15th  ult.  Some  time  ago,  owing  to  ill  health,  he 
was  obliged  to  resign  his  position. 

The  death  occurred  in  Toronto  early  in  August  of  Mr.  Thomas 
Northey,  father  of  Mr.  J.  P.  Northey,  of  the  Northey  Mfg.  Co. 
Deceased  was  well  known  throughinit  Canada,  and  was  in  his 
80th  year.  Fifty  years  ago  he  established  a  foundry  in  Hamilton, 
removing  to  Toronto  in  18S0. 

Mr.  W.  E.  Davis,  formerly  of  the  Toronto  Street  Railway  Co., 
and  latterly  electrical  engineer  and  purchasing  agent  of  the 
Detroit  Railway,  has  resigned  his  position  and  removed  to  Sag- 
inaw, where  he  becomes  manager  of  the  Bearinger  Electric  Rail- 
way between  that  city  and  Bay  City. 

Mr.  J.  J.  Ashworth,  for  several  years  attached  to  the  engineer- 
ing department  and  latterly  to  the  agency  staff  of  the  Canadian 
General  Electric  Co.,  has  severed  his  connection  with  the  com- 
pany and  will  engage  in  the  future  in  independent  engineering 
and  construction  work.  The  termination  of  Mr.  Ashworlh's  con- 
nection with  the  company  was  made  the  occasion  of  a  pleasant 
expression  of  good  will  on  part  of  the  Toronto  staff  It  the  form  of 
an  address  accompanying  the  presentation  of  a  locket  with  mono- 
gram suitably  engraved. 

It  is  with  deepest  regret  that  we  announce  the  death  of  Mr.  A. 
W.  Congdon,  of  the  engineering  staff  of  the  Canadian  General 
Electric  Co.,  to  whose  illness  reference  was  made  in  these 
columns  recently.  The  hope  then  expressed  that  he  would  prob- 
ably recover  was  unfortunately  not  well  founded,  the  disease  hav- 
ing taken  deeper  hold  upon  his  system  than  had  been  supposed. 
It  is  believed  that  in  the  trip  which  Mr.  Congdon  made  several 
years  ago  to  Japan,  his  constitution  was  undermined. 
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TRADE  NOTES. 

The  Canadian  General  Electric  Co.  are  installing  a  5oo-liijlu 
incandescent  plant  in  the  Winnipeg  general  hospital. 

The  Dodgfc  Wood  Split  Pulley  Company  have  removed  tlu-ir 
Toronto  office  from  86  King  street  to  74  York  street. 

W.  A.  Johnson,  of  Dresden,  has  ordered  a  500  light  single 
phase  alternating  plant  from  the  Canadian  General  Electric  Co. 

The  Vancouver  Consolidated  Ry.  Co.  have  ordered  a  150  k.  \v. 
"  Monocyclic  "  generator  from  the  Canadian  General  Electric  Co. 

The  Niagara  Falls  Light  &  Power  Co.  recently  started  up  the 
second  of  the  2, coo-light  single  phase  generators  purchased  from 
the  Canadian  General  Electric  Co. 

The  Hull  Electric  Co.  liavc  ordered  a  parlor  cir  from  the  Caiia- 
dian  Gener.il  Electric  Co.  to  meet  the  demand  fi^r  such  ;i  service 
on  part  of  excursion  parties  from  the  capital  city. 

The  Robb  Engineering  Co.,  of  Amherst,  N.  S.,  are  placing  a 
too  horse  power  engine  and  a  125  horse  power  Monarch  boiler  in 
the  power  house  of  the  Moncton  Street  Railway  Co. 

Messrs.  Hooper  &  Starr,  who  are  constructing  the  Cornwall  St. 
Ry.,  owing  to  the  increasing  traffic,  have  ordered  additional  C. 
G,  E.  800  motors  from  the  Can;idian  General  Electric  Co. 

The  Dominion  Oil  &  Supply  Co.,  of  Montreal,  is  applying  for 
incorporation,  to  manufacture  engine  and  boiler  supplies,  etc. 
Among  the  applicants  are  Tancrede  Hout  and  Paul  Gailbart. 

The  Goldie  &  McCulloch  Co.,  of  Gait,  have  been  given  an 
order  by  the  Gait  Waterworks  Department  for  a  compound  steam 
pump  capable  of  pumping  1,000,000  imperial  gallons  per  24  hours. 

The  Paxton,  Tait  Co.,  of  Port  Perry,  Ont.,  are  seeking  incor- 
poration, with  a  capital  stock  of  $99,000.  The  first  directors  are 
Hon.  John  Dryden,  George  William  Dryden  and  William  McGill. 

Messrs.  B.  Bell  &  Sons,  agricultural  implement  manufacturers, 
of  St.  George,  On(.,  are  having  their  large  works  lighted  through- 
out by  electricity.  The  Royal  Electric  Company  are  installing 
the  plant. 

The  Montreal  Park  and  Island  Bailway  Company  have  recentlv 
placed  an  order  with  the  Royal  Electric  Company  for  ten  (two  30 
h.  p.  motor)  car  equipments,  and  one  250  k.  w.  railway  generator. 
These  are  to  replace  their  plant  recently  destroyed  by  fire. 

The  Berlin  &  Waterloo  Electric  St.  Ry.  Co.  have  placed  an 
order  for  two  closed  motor  car  bodies  with  the  Canadian  General 
Electric  Co.  These  cars  will  be  of  the  company's  standard  vesti- 
bule type,  somewhat  modified  to  meet  the  views  of  the  president 
of  the  road,  Mr.  E.  Carl  Breithaupt,  and  are  intended  to  be 
models  both  in  design  and  construction. 

La  Compagine  Electrique  has  recently  purchased  a  30  h.  p.  S. 
K.  C.  two-phase  motor  from  the  Royal  Electric  Co.  This  motor 
will  be  used  to  operate  a  woollen  mill.  This  installation  is  of 
special  importance  as  showing  the  development  of  multiphase 
motor  work  in  small  plants,  and  how  small  plants  can  increase 
their  earning  capacitj'  by  operating  in  the  day  time  as  well  as  the 
short  time  of  load  at  night. 

The  Corporation  of  the  town  of  Newmarket  have  closed  a  con- 
tract with  the  Royal  Electric  Co.  for  one  of  their  "  S.  K.  C." 
alternating  current  dynamos,  having  a  capacity  of  1,000  16  candle 
power  lamps ;  and  also  have  ordered  800  light  capacity  in 
"  S.  K.  C."  transformers.  They  are  re-builJing  the  old  plant  and 
are  also  inst.illing  .h  new  arc  machine  .tikI  lamps,  purchased  from 
the  Canadian  General  Electric  Co. 

The  Royal  Electric  Company  are  inst.illing  for  iMcMaster  Bros., 
of  Ridgetown,  Ont.,  one  of  their  75  k.w.  "  S.  K.  C."  transformers 
of  500  light  capacity.  The  generator  is  direct  belted  to  a  100  h.p. 
high  speed  Leonard  Ball  engine,  making  a  very  compact  and 
modern  plant.  Their  now  brick  power  house  is  a  model  of  neat- 
ness, and  when  their  plant  is  completed  they  will  have  a  fine 
modern  and  complete  electric  lighting  plant. 

Mr.  Geo.  E.  Matthews,  man.ager  of  the  Electric  Repair  .md 
Contracting  Co.,  of  Montreal,  states  that  the  results  of  the  com- 
pany's first  year's  business  are  very  satisfactory,  and  they  are 
entering  upon  the  second  year  with  fair  prospects.  The  comp.inv 
are  prepareil  to  execute  any  class  of  new  or  rep.iir  work.  The 
fact  that  Mr.  Matthews  was  for  len  years  foreman  of  the  repair 
department  of  the  Royal  Electric  Co.  should  he  .1  sulVuicnl  guar- 
antee of  competency. 

The  Montre.ll  Cotton  Co.  are  inst.illing  electrical  power  app.ir- 
atus  in  their  mill  at  V'alleyfield.  Mr.  Louis  Simpson,  (he  general 
manager  of  the  company,  .ifler  examining  the  oper.ition  of  similar 


plants  in  the  col  Ion  mills  in  the  United  States,  has  placed  an  older 
with  the  Canadian  General  Electric  Co.  for  a  600  h.  p.  three  phase 
generator,  and  for  350  li.  p.  capacity  in  induction  motors.  Some 
of  the  latter  will  he  of  the  inverted  type  attached  to  the  ceiling 
and  direct  coupled  to  the  line  shafts  which  they  are  to  run.  • 

The  Chateauguay  &  Northern  Ry.  Co.  are  proceeding  rapidly 
with  the  equipment  of  their  road,  which  is  really  a  branch  of  the 
Montreal  Island  Belt  Line  system.  The  contract  for  the  entire 
electrical  equipment  and  for  the  car  bodies  has  been  awarded  to 
the  Canadian  General  Electric  Co.  and  consists  initially  of  one 
200  k.  w.  multipolar  railway  generator,  and  tivo  open  and  four 
closed  cars  equipped  with  C.  G.  E.  800  motors,  and  type  "  K  ' 
controllers.  The  road  is  expected  to  be  ready  for  operation  not 
later  than  .September  isth. 


UNSOLVED  PROBLEMS  IN  THE  MANUFAC- 
TURE OF  LIGHT. 

Prof.  John  Cox,  in  a  recent  lecture  on  the  above- 
named  theme,  before  the  Royal  Society  of  Canada,  pre- 
sented, in  a  very  striking  way  the  enormous  percentage 
loss  of  energy  in  all  attempts  heretofore  made  to  manu- 
facture light  through  the  agency  of  the  steam  engine. 

To  begin  with  he  points  out  that  in  practice  not  more 
than  from  7  to  16  per  cent,  of  the  energy  of  the  fuel 
used  can  be  realized  through  the  engine,  and  theoretical 
considerations  establish  a  limit  at  about  30  per  cent., 
beyond  which  it  would  seem  to  be  hopeless  to  expect  to 
pass  in  any  form  ot  heat  engine.  This  he  terms  one  of 
the  unsolved  problems. 

It  is,  however,  not  unsolvable  if  we  can  devise  some 
means  of  extracting  the  energy  of  coal  otherwise  than 
by  heat — say  in  some  such  manner  as  that  in  burning 
zinc  in  a  voltaic  battery.  That  this  is  not  beyond  the 
scope  ^of  our  present  scientific  knowledge  the  recent 
experiments  of  Borchers  and  others  bear  strong  evi- 
dence. 

In  the  second  stage  of  the  operation  of  producing  the 
electric  light,  the  dynamo  is  already  so  nearly  perfect 
that  hardly  any  heat  is  lost  in  its  conversion  into 
current. 

The  third  stage  brings  us  to  the  lamp,  with  some  7 
per  cent,  of  the  original  energy  still  available.  The 
only  means  thus  far  available  for  producing  luminous 
energy  is  to  heat  the  molecules  of  some  substance,  and 
in  this  operation  we  are  compelled  to  waste  the  greater 
portion  of  our  available  energ)-  in  producing  heat  before 
we  obtain  the  light  rays. 

"  Here,  then,  is  the  second  unsolved  problem,  since 
even  in  the  incandescent  lamp  and  the  arc  lamp  not 
more  than  from  3  to  5  per  cent,  of  the  energy  supplied 
is  converted  into  light.  Thus,  of  the  original  store  in 
the  coal  less  than  three  parts  in  a  thousand  ultimately 
become  useful.  In  the  last  six  years,  hmvever,  some 
hint  of  means  to  overcome  thediHiculty  has  been  obtain- 
ed fromthe  proof  by  Maxwell  and  Hertz  that  light  is  onlv 
an  electric  radiation.  Could  we  produce  electric  oscilla- 
tions ot  a  sufficient  rapidity,  we  might  discard  the 
molecules  of  matter,  and  directly  manufacttire  light 
without  their  interxention.  To  do  this  we  must  be  able 
to  produce  oscillations  at  the  rate  of  400,000,000,000 
per  second.  Tesla  has  produced  them  in  thousands  and 
millions  per  second,  and  Oookes  has  shown  how,  by 
means  of  high  vacua,  to  raise  many  bodies  to  brilliant 
fluorescence  at  a  small  expense  of  energy.  .  .  These 
are  hints  toward  a  solution  of  the  problem,  but  give  no 
solution  as  yet.  Prof.  Langley  states  that  the  Cuban 
firefly  spends  the  whole  of  its  energy  upon  the  visual 
rays  without  wasting  any  upon  heat,  and  is  some  four 
hundred  times  more  eflficient  as  a  light  producer  than 
the  electric  arc,  and  even  ten  times  more  enicient  than 
the  sun  in  this  respect.  Thus,  while  at  present  we  ha\e 
no  solution  of  these  important  problems,  we  ha\e  reason 
to  hope  that  in  the  not  distant  future  one  may  be  ob- 
tained, and  the  human  inventor  may  not  be  put  to 
shame  bv  his  humble  insect  rival." 
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THE  HORNSBY-AKROYD  OIL  ENGINE. 

The  Xorthey  Manufacturing-  Company,  Ltd.,  well- 
known  throughout  the  Dominion  as  builders  of  high 
class  pumping  machinery,  have  lately  entered  upon  the 
manufacture  of  a  most  decided  novelty  in  Canada,  in 
the  shape  of  the  Hornsby-Akroyd  oil  engine.  This  en- 
gine, as  will  be  seen  from  the  accompanying  cut,  is  a 
very  compact  and  simple  machine,  and  one  which  will 
prove  most  useful    in  a  great   many  situations  in   which 


4th.   The  expulsion  of  the  spent   gases  by  the  piston. 

In  starting  the  oil  engine,  the  small  lamp,  fed  by  the 
same  oil  as  is  used  in  the  angine,  is  lighted  and  placed 
under  the  vaporiser,  which  is  the  part  immediately  be- 
hind the  cylinder  proper.  In  about  ten  minutes  the 
vaporiser  is  hot  and  the  engine  ready  to  start.  The 
fly-wheel  is  turned  by  hand  a  couple  of  revolutions,  to 
draw  air  into  the  cylinder,  and  the  engine  then  works 
automatically,  giving  out  power  in  exact    proportion  to 


the  steam  engine  is  neither  so  convenient  or  so  econo- 
mical. 

In  the  oil  engine  the  power  is  produced  direct  from  a 
low  grade  of  petroleum,  by  internal  combustion,  with- 
out the  intervention  of  a  boiler  or  steam  in  any  form. 

The  oil  engine  which  the  Northey  Mfg.  Co.  is  about 
to  place  on  the  Canadian  market,  works  on  what  is 
known  as  the  "Otto  cycle,"  which  may  be  briefly  ex- 
plained as  follows  : — 

ist.  The  admission  of  atmospheric  air  into  the  cylin- 
der during  the  forward  movement  of  the  piston. 

and.  The  compression  of  this  air  during  the  back- 
ward movement  of  the  piston  and  its  intimate  intermix- 
ture with  the  oil  vapor,  previously  introduced  into  the 
vaporiser. 

3rd.  The  expansion  by  combustion  of  the  mixture  of 
gas  and  air  in  the  cylinder. 


the  work  to  be  done,  and  running  evenly  and  quiitly 
without  further  attention,  so  long  as  the  supply  of  oil  is 
maintained.  The  consumption  of  oil  is  less  than  one 
pint  per  horse  power  per  hour,  and  a  cheap  gas  oil, 
first  distillation,  is    used,  costing  j^'i   cents  per  gallon. 

It  will  be  noticed  that  the  power  in  the  oil  engine  is 
obtained  from  the  expansion  by  combustion  of  a  mix- 
ture of  gas  and  air,  and  special  attention  is  directed  to 
the  special  safety  from  explosion  or  fire  which  the  oil 
engine  affords.  The  only  fire  while  the  engine  is  run- 
ning is  inside  the  cylinder,  and  the  supply  of  oil  is  con- 
tained in  a  cast-iron  receptable  in  the  bed,  secure  from 
all  danger.  There  are  no  sparks,  no  smoke  and  no 
ashes. 

.Attention  is  also  called  to  the  ease  and  quickness  of 
starting  of  this  engine,  and  its  great  economy  and 
safety  from  fire  hazard.      It  may  be  used  advantageously 
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wherever  a  steam  eng-ine  can  be  used,  and  in  many 
situations  where  a  steam  engine  could  not  be  used. 
For  threshing-  it  is  specially  useful,  as  no  large  supply 
of  water  is  required,  aiul  the  portable  type  is  light  and 
compact. 

In  combination  with  a  pump  it  affords  cheap  and 
economical  waterworks  for  towns  and  villages  ;  and  the 
engine  may  be  used  with  excellent  results  for  driving 
dynamos  for  lighting  and  other  purposes.  In  fact,  the 
special  applications  of  the  Northey  Mfg.  Go's,  oil  engine 
cannot  be  enumerated,  but  will  readily  suggest  them- 
selves to  parties  requiring  power. 

Prices  and  catalogues  may  be  obtained  from  the 
makers,  the  Northey  Manufacturing  Company,  Ltd., 
King  street  subway,  Toronto,  who  will  be  glad  to  fur- 
nish estimates  and  information  to  all  interested. 


ROCKING  GRATES. 


Ix  view  of  the  rather  adverse  conclusion  arrived  at  by 
the  .American  Boiler  Manufacturers'  Association  with 
regard  to  the  advantage  to  be  secured  by  the  use  of 
shaking  furnace  grates,  the  Electrical  News  solicited 
the  opinion  of  several  well-known  engineers  on  the  sub- 
ject. The  opinions  received  are  printed  below.  This 
subject,  like  any  other  which  affects  the  fuel  account, 
should  have  a  particular  interest  for  owners  and  opera- 
tors of  steam  plant.  We  would  therefore  be  pleased 
to  see  subjects  of  this  character  discussed  from  time  to 
time  in  our  columns. 

Mr.  A.  E.  Edkins,  Toronto,  on  the  eve  of  his  de- 
parture for  England,  writes  briefly  as  follows  :  "Re 
decision  of  American  Boiler  Makers'  Association,  and 
rocking  grates,  I  have  never  yet  seen  a  fireman  use 
them  to  cause  waste  of  fuel,  but  on  the  contrary,  as  a 
general  rule,  I  find  they  do  not  operate  them  often 
enough.  If  the  fuel  is  suitable,  I  believe  the  rocking 
grate  to  be  a  good  thing  and  conducive  to  economy." 

Mr.  E.  J.  Philip,  11  Cumberland  St.,  Toronto, 
writes  : 

"  In  reference  to  the  advantages  and  disadvantages 
of  shaking  grates,  many  things  may  be  said,  from  the 
fact  that  different  people  look  at  the  same  thing  from 
different  standpoints.  A  shaking  grate  may  save 
money  if  properly  designed  and  managed,  or  it  may 
waste  coal  and  be  a  bill  of  expense  in  repairs. 

"A  good  shaking  grate  will  save  coal,  increase  the 
capacity  of  the  boiler,  and  will  reduce  the  work  of  the 
fireman  ;  but  to  do  this  it  must  be  properly  designed 
for  the  work  it  has  to  do,  and  put  in  a  properly  propor- 
tioned furnace,  and  it  must  be  carefully  managed.  If 
any  of  these  requirements  are  neglected  it  will  very 
likely  fail  to  meet  the  expectations  of  the  pur- 
chaser. Coal  may  not  be  saved,  and  yet  the  grates 
may  be  satisfactory  if  they  accomplish  what  they  were 
put  in  to  do.  I  know  of  an  instance  in  which  a  firm 
put  in  a  shaking  grate  and  their  fuel  consumption  was 
increased,  yet  they  were  satisfied,  because  they  wanted 
to  be  able  to  burn  more  coal  and  increase  their  capacity. 
In  this  case  the  grate  was  badly  proportioned —the  air 
space  was  very  wide.  In  other  places,  under  other 
conditions,  this  grate  would  have  been  condemned. 

"  In  another  place  a  new  make  of  shaking  grate  was 
put  in  and  an  old  stationary  grate  taken  out.  The  new 
grate  was  to  save  15%.  When  a  test  was  made  a  loss 
of  from  I  to  3%  was  shown.  The  grates  are  still  being 
used  and  are  satisfactory,  in  that  they  increase  the 
capacity  of  the  boiler  and  the  work  of  firing  is  less. 


"  Against  these  cases  may  be  cited  two  sets  of  shak- 
ing grates  put  in  and  the  furnaces  rebuilt  and  entirely- 
altered,  by  which  a  saving  of  11%  was  effected  with  the 
same  coal  (large  egg)  and  a  change  to  pea  coal  showed 
a  saving  in  cost  of  24%.  A  large  percentage  of  this 
should  be  credited  to  the  new  furnaces.  The  old 
furnace  and  ash-pit  was  very  low,  and  had  far  too 
large  a  grate  area.  The  height  of  ash-pit  and  furnace 
was  doubled  and  the  area  reduced  nearly  one-half. 
This  is  an  exceptional  case ;  it  was  not  a  boiler  furnace. 

"  There  are  a  number  of  shaking  grates  in  the  city 
that  are  giving  good  satisfaction  and  have  shown  a 
good  saving.  Where  there  is  only  one  boiler  and  it 
has  ample  capacity,  a  good  stationary  grate  is  the  best 
under  most  conditions,  but  if  a  fireman  has  much  steam 
to  make  and  a  number  of  boilers  to  fire,  a  shaking 
grate  will  be  found  of  advantage. 

"  It  must  not  be  forgotten  that  there  are  shaking 
grates,  and  shaking  and  dumping  grates,  with  all  sorts 
of  combinations  on  both.  The  dumping  feature  is  as  a 
rule  dangerous  to  the  coal  pile,  and  is  often  expensive 
in  repairs  in  the  hands  of  many  firemen.  This  type  of 
grate,  however,  may  be  used  with  advantage  and  econ- 
omy in  large  plants,  or  when  in  charge  of  an  unusually 
careful  fireman. 

"  Under  all  conditions  a  grate  of  any  description,  to 
be  satisfactory,  should  have  the  air  space  properly  pro- 
portioned for  the  particular  fuel  to  be  burned.  If  a 
shaking  grate,  it  should  be  designed  so  that  it  will  not 
be  likely  to  get  out  of  order,  and  that,  if  a  part  is 
broken,  it  can  be  easily  replaced  without  disturbing  the 
entire  grate.  It  should  be  put  in  a  properly  propor- 
tioned furnace.  Lastly,  it  must  be  carefully  managed. 
The  furnace  should  be  proportioned  to  the  grade  of  fuel 
used.  If  all  these  conditions  are  complied  with,  coal 
will  be  saved  and  the  capacity  of  the  boiler  increased, 
and  the  work  of  the  fireman  made  easier. 

"There  is  not  enough  thought  and  care  used  in 
building  in  a  boiler,  designing  the  furnace  and  selecting 
the  grate.  Nearly  every  furnace  has  some  arrangement 
to  save  coal,  increase  the  capacity  or  reduce  the  work, 
and  yet  where  is  there  to  be  found  a  furnace  that  is  en- 
tirely satisfactory  in  every  respect  ?  Discussions  on 
labor  and  coal  saving  devices  would  bring  out  much 
information  and  would  be  of  benefit  to  us  all." 

Mr.  G.  C.  Mooring,  Toronto,  writes  :  "To  my  mind 
the  main  and  best  feature  of  the  shaking  grate  bar  was 
not  touched  upon  by  the  American  Boiler  Makers'  con- 
vention, (or  at  least  was  not  reported),  and  that  is 
the  possibility  of  being  able  to  clean  the  fire  without 
having  to  open  the  furnace  doors.  If  the  fireman  has 
too  much  steam  he  sometimes  opens  the  furnace  doors 
and  the  steam  drops  very  suddenly.  It  takes  from  two 
to  five  minutes  to  clean  a  fire.  Any  thoughtful  engi- 
neer or  boiler  maker  knows  what  a  great  loss  in  fuel 
this  causes,  not  to  speak  of  the  injury  to  the  boiler. 
Throughout  the  whole  discussion  the  main  point  against 
shaker  bars  is  that  the  fireman  does  too  much  shaking. 
Is  that  the  fault  of  the  bars?  I  have  seen  great  waste 
of  coal  from  the  same  cause  and  from  the  coal  being  too 
fine  for  the  mesh  of  the  bars  as  well  as  from  trying  to 
burn  hard  coal  dust  without  mixing  some  soft  screenings 
with  it,  which  latter  method  cokes  and  prevents  much 
loss.  I  do  not  agree  with  Mr.  Leonard,  who  says  that 
shaker  bars  work  best  with  poor  fuel.  If  Mr.  Leonaad 
would  try  firing  with  the  coal  we  get  sometimes  that 
melts    and    runs  over  the    bars   like  iron — runs    partly 
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through  the  bars  until  the  cold  air  trying-  to  get  through 
chills  it  and  it  sticks  there.  Let  him  try  to  shake  under 
these  conditions,  and  he  will  wish  those  shaker  bars  in 
a  still  hotter  place  than  they  are.  Shaker  bars  work 
best  with  good  coal,  either  hard  or  soft.  Ask  loco- 
motive engineers  how  they  would  get  along  these  days 
without  shaker  bars.  I  think  that  the  shaker  bar  has 
an  advantage  over  the  straight  bar  ;  still  I  would  not 
recommend  any  firm  to  change  unless  the  straight  bars 
were  burnt  out.  I  do  not  recommend  any  particular 
shaker  bar,  but  whatever  the  make,  it  should  have  as 
much  air  space  as  possible." 

Mr.  Geo.  C.  Robb,  Chief  Engineer  of  the  Boiler 
Insurance  and  Inspection  Co.,  Toronto,  writes  : — 

"The  best  method  of  burning  coal  in  a  steam  boiler 
is  still  an  unsettled  question,  and  likely  to  remain  so. 
One  reason  for  this  is,  that  it  seems  to  be  impossible  to 
get  the  best  results  out  of  a  given  quantity  of  coal,  and 
at  the  same  time,  get  the  greatest  amount  of  work  out 
of  the  boiler  in  which  the  coal  is  burned.  To  get  the 
greatest  amount  of  steam  out  of  a  boiler  is  often  a  far 
more  important  matter  for  the  owner  than  to  get  steam 
with  the  least  possible  amount  of  coal.  Another  reason 
why  the  question  is  so  difficult  of  settlement  is  that 
there  are  so  many  varieties  of  coal,  each  requiring  to  be 
used  in  some  particular  way  in  order  to  get  best  results. 
The  amount  of  air  which  should  pass  into  the  furnace, 
how  much  of  it  should  go  up  through  the  coal,  and  how 
much  should  enter  above  the  fire,  form  points  of  detail 
upon  which  great  differences  of  opinion  are  found  to 
exist.  It  will  repay  any  one  interested  in  the  subject  to 
make  a  study  of  the  theory  of  combustion  and  then  try 
to  carry  the  theory  into  practice,  and  carefully  note  the 
results. 

"  The  argument  used  by  the  American  Boiler  Manu- 
facturers' Association  seems  to  be  rather  a  poor  one. 
Supposing  it  were  true  that  sometimes  some  unburnt 
coal  did  fall  through  because  the  fireman  shook  the  bars 
too  vigorously  ;  that  is  an  evil  which  can  be  easily 
remedied,  and  it  is  an  evil  of  much  less  magnitude  than 
having  the  furnace  doors  kept  wide  open  while  the 
vigorous  fireman  is  stirring  up  the  fuel  and  the  cold  air 
is  rushing  in,  cooling  off  the  boiler,  and  developing 
rivet  cracks  at  the  seam  over  the  bridge  wall. 

"  Shaking  or  rocking  grates  enable  a  fireman  to  keep 
the  whole  surface  in  better  condition  for  the  proper 
passage  of  air  than  can  be  done  by  stirring  with  slice 
bar  in  the  hand.  The  fire  can  be  shaken  up  without  the 
doors  being  opened,  except  for  the  actual  admission  of 
the  fuel.  Fuel  is  wasted  and  boilers  are  injured  by 
sudden  changes  of  temperature  in  the  furnace,  and  as 
shaking  bars  diminish  the  time  when  the  furnace  doors 
must  be  kept  open,  it  follows  that  they  must  if  properly 
used,  both  save  fuel  and  prevent  injury  to  the  boiler.  It 
is  quite  possible  by  sufficient  shaking  to  dump  the 
whole  fire  into  the  ash  pit,  but  that  would  not  be  a  fair 
way  to  use  them,  and  if  a  fault,  it  should  ho  laid  on  the 
fireman  rather  than  on  the  grates. 

"  It  may  be  taken  as  proved,  that  economy  in  fuel  in 
a  steam  boiler  is  promoted  by  burning  the  fuel  at  as 
high  a  temperature  as  possible,  by  keeping  that  high 
temperature  as  uniform  as  possible,  and  by  having  the 
rate  of  combustion  as  regular  as  possible.  Mechanical 
stokers,  rocking  grate  bars  and  other  appliances  help 
a  fireman  to  keep  a  furnace  in  these  conditions  and 
hence,  unless  there  be  other  objections  to  their  use,  it 
would  seem  that  they  should  be  more  used  than  they  are." 


LONG  BURNING  ARC  LAMPS. 

A  RECENT  innovation  in  arc  lighting  practice  which 
has  already  attracted  considerable  attention  from 
central  station  managers  as  well  as  the  manufac- 
ing  companies  is  the  "  long  burning  arc  lamp."  A 
recognized  objection  to  the  use  of  the  arc  lamp  for 
general  illumination  has  been  the  cost  of  the  carbons 
and  the  daily  expense  involved  in  their  renewal.  An 
additional  drawback  has  been  the  inadaptability  of  the 
existing  arc  lamp  for  candle  powers  lower  than  those 
which  obtain  for  ordinary  street  lighting  service. 

A  very  simple,  and  it  is  claimed  satisfactory  arc  lamp 
with  enclosed  arc  for  "  long  burning"  service  has  been 
placed  upon  the  market  recently  by  the  Canadian  Gen- 
eral Electric  Company.  Among  the  principal  features 
of  value  claimed  for  a  lamp  of  this  type  may  be  noted 
briefly  the  following  :  It  requires  very  little  attention, 
and  therefore  the  expense  of  trimming  is  greatly  re- 
duced ;  it  is  independent  of  other  lamps  on  the  same 
circuit,  and  may  be  cut  in  or  out  without  affecting  them  ; 
it  does  not  cast  deep  shadows  ;  it  is  artistic  in  appear- 
ance and  compact  in  design,  having  a  self  contained  re- 
sistance. 

Two  classes  are  being  made  at  present,  burning  with 
one  trimming  100  hours  and  150  hours  respectively. 
The  former  is  about  37"  and  the  latter  about  46".  Both 
are  made  with  three  difrerent  styles  of  finish  as  follows: 
Plain  back  japan  finish  ;  ornamental  dull  black  ebony 
finish,  and  ornamental  polished  brass  finish. 

The  standard  lamps  are  made  for  5  amperes  and  can 
be  adjusted  to  take  from  4^  to  4j4  amperes  if  desired. 
Lamps  of  smaller  amperage  can  be  furnished  if  so 
ordered.  Lamps  for  3  to  2)4  amperes  are  not  con- 
sidered impracticable,  but  small  carbons  should  be  used. 
All  lamps  are  carefully  adjusted  and  tested  at  no  volts 
before  shipment. 

The  mechanism  is  extremely  simple,  consisting  of  a 
pair  of  magnet  coils,  the  armature  of  which  carries  the 
clutch  and  controls  the  feeding  device,  the  clutch  being 
perfectly  positive,  and  at  the  same  time  feeding  with 
the  utmost  delicacy.  In  order  to  meet  the  varying  con- 
ditions of  line  voltage,  an  adjustment  for  the  voltage  at 
the  arc  is  provided  in  the  resistance  at  the  top  of  the 
lamp.  Changing  this  resistance  varies  only  the  length 
and  potential  of  the  arc  and  not  the  current  strength. 
The  method  of  securing  the  inner  globe  and  lower  car- 
bon is  very  simple  and  effective,  rendering  it  convenient 
for  trimming  and  cleaning.  The  inner  globe  completely 
encloses  the  arc.  This  is  designed  to  increase  the  life 
of  the  carbons,  by  excluding  the  air  and  thereby  pre- 
venting combustion.  The  outer  globe  holder  is  a  new, 
patented,  self-locking  device  which  is  very  convenient 
and  perfectly  secure.  The  globe  is  supported  at  all 
times  from  below  and  when  lowered  for  trimming  the 
top  of  the  globe  is  level  with  the  bottom  of  the  frame, 
rendering  the  lower  carbon  holder  accessible. 

The  use  of  high  grade,  solid  carbons  is  necessary  to 
prevent  undue  coating  of  inner  globe  to  give  satisfac- 
tory service.  As  there  is  more  or  less  variation  in  the 
size  of  }4"  carbons,  the  opening  of  the  cap  of  the  inner 
globe  is  .525"  diameter,  and  the  carbons  used  should 
come  within  the  following  limits  :  .520"  max.  diam.  ; 
.505  min.  diam.  The  opening  or  space  between  the  cap 
and  carbon  should  be  only  sufficient  to  allow  the  free 
passage  of  the  carbon  as  it  feeds  downward.  If  air  is 
allowed  to  enter  the  inner  globe  the  life  of  the  carbons 
is    greatly   shortened,     .'\ttention    should    be  given    to 
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polishing  and  cleaning  the  carbon  rod  at  every  trim- 
ming, to  prevent  its  becoming  sticky  from  atmospheric 
conditions.  With  solid  "  electra  "  carbons,  which  have 
been  found  to  give  the  best  results,  a  potential  of  75  to 
80  volts  at  the  arc  is  required. 

When  these  lamps  are  properly  trimmed  with  correct 
lengths  of  carbons,  more  than  the  rated  time  of  burning 
can  be  expected.  They  will  not  need  further  attention 
through  an  entire  run,  and  will  cut  out  properly  when 
the  carbons  are  consumed.  In  most  cases  the  piece 
left  in  the  upper  holder  is  of  correct  length  for  the  lower 
holder  for  the  next  full  run. 

A  further  desideratum  is  a  lamp  equally  simple  and 
effective  adopted  for  use  on  alternating  circuits.  Such 
a  lamp  is  promised  and  indeed  assured  by  experimental 
work  as  a  development  of  the  immediate  future. 


CANADIAN  ASSOCIATION  OF  STATIONARY 
ENGINEERS^ 

Note. — Secreraries  of  .Associations  are  requested  to  forward  matter  for  publi- 
cation in  this  Department  not  later  than  the  25th  of  each  month. 

KINGSTON    ASSOCIATION    NO.    ID. 

At  the  last  regular  meeting  of  the  above  association 
the  officers  for  the  ensuing  year  were  installed  as  fol- 
lows :  Past  President,  S.  Donnelly  ;  President,  F.  Sim- 
mons ;  \'ice-President,  J.  Tandvin  ;  Treasurer,  C.  Sel- 
by  ;  Secretary,  A.  Macdonald  ;  Doorkeeper,  R.  McDon- 
ald ;  Conductor,  R.  Bajus  ;  Trustees,  John  L.  Orr  and 
S.  Donnelly.  Letters  were  read  from  delegates  to  the 
recent  annual  convention  of  the  C.A.S.E.,  expressing 
their  appreciation  of  the  hospitality  extended  to  them. 

BROCKVILLE    ASSOCIATION    NO.     1 5. 

Mr.  J.  Aikens,  Recording  Secretary  of  this  associa- 
tion, reports  that  since  the  Kingston  convention  some 
very  interesting  instruction  meetings  have  been  held,  at 
which  there  has  been  a  good  attendance  of  earnest 
workers.  At  these  meetings  the  blackboard  has  been 
in  constant  use  for  purposes  of  illustration.  In  the  un- 
avoidable absence  on  some  occasions  of  the  President, 
Bro.  Franklin,  the  Past  President,  Bro.  Chapman,  gave 
the  members  the  benefit  of  his  assistance  in  solving  the 
problems  under  discussion. 


ONTARIO  ASSOCIATION   STATIONARY 
ENGINEERS. 

Toronto,  Sept.  11,  1896. 

To  the  Editor  of  the  Electrical  News. 

Sir, — The  following  engineers  have  recently  passed 
their  examinations  :  Third  class — Geo.  H.  Bull,  Rose- 
meath  ;  Chas.  Kemp,  Petrolea  ;  A.  Ritchie,  Orillia  ;  C. 
Labarge,  Hull,  P.  Q. ;  J.  Radmore,  Buckingham,  P.Q.; 
Fred.  Nagle,  Paris;  J.  Carol,  Hamilton;  Albert  Mar- 
tin, Toronto  ;  F.  C.  Corrie,  Stratford  ;  D.  Anderson, 
Mt.  Forest  ;  J.  Wilson,  Hamilton  ;  Geo.  E.  Bower, 
Lucknow  ;  Geo.  H.  Cooper,  Oakville.  Second  class — 
D.  H.  Vincent,  Belleville;  B.  Deo,  St.  Thomas;  Thos. 
R.  Seaton,  Toronto.  In  all  twenty  engineers  wrote  for 
examination,  four  of  whom  failed,  either  through  not 
having  had  the  required  experience  or  other  cause. 

Enquiries  are  coming  in  daily  from  all  parts  of  the 
province  concerning  examinations,  which  goes  to  prove 
that  the  feeling  is  growing,  viz.,  that  all  engineers 
should  hold  certificates. 

The  city  council  of  Hamilton  have  decided  that  no 
engineer  shall  be  employed  by  that  corporation  unless 
he  hold  an  Ontario  certificate.     This    is    a  rnpve  in  the 


right  direction  and  might   well    be   followed  by  our  city 
council  in  Toronto. 

There  are  about  forty  certificate  holders  who  have 
not  paid  their  renewal  fees  so  far  this  year,  and  I  shall 
be  glad  if  they  will  return  old  certificates,  either  with  or 
without  renewal  fees,  as  the  certificates  are  the  Board's 
property  and  must  be  returned  to  this  office  when  ex- 
pired. 

I  shall  be  glad  to  send  information   regarding  exam- 
inations to  any  engineer    desiring    same    on    receipt  of 
post  card  giving  name  and  address. 
Yours  truly, 

A.  E.  Edkins,  Registrar. 

Office,  88  Caroline  St.,  Toronto. 


BURSTING  STEAM  PIPES. 

The  explosion  of  steam  pipes  has  been  occurring  late- 
ly with  such  frequency  as  leads  one  to  ask.  Why?  As 
a  general  thing  a  steam  pipe  is  stronger  for  the  pressure 
it  has  to  carry  than  is  a  steam  boiler,  and  yet  they  ex- 
plode, showing  that  some  force  is  at  work  which  pro- 
duces a  weakening  effect  on  the  pipe.  A  long  line  of 
steam  pipe  is  difficult  to  keep  tight  unless  some  special 
arrangement  is  employed  that  will  allow,  not  only  for 
expansion  and  contractions  but  other  strains  to  which 
the  pipe  is  subjected. 

There  are  few  engines  that  run  so  steadily  but  what 
they  cause  vibration  of  the  steam  pipe  and  in  some 
cases  the  vibration  becomes  so  great  that  it  is  necessary 
to  use  extra  braces  or  stays  to  prevent  its  going  beyond 
limits.  Constant  vibration  of  metal  under  strain  is 
known  to  have  a  tendency  towards  producing  crystali- 
zation,  and  this  is  probably  what  results  in  some  steam 
pipes. 


KEEP  AT  IT. 

If  you  expect  to  conquer 

In  the  battle  of  to-day, 
You  will  have  to  blow  your  trumpet 

In  a  firm  and  steady  way. 
If  you  toot  your  little  whistle 

And  then  lay  aside  the  horn, 
There's  not  a  soul  will  ever  know 

That  such  a  man  was  born. 
The  man  that  owns  his  acres 

Is  the  man  that  plows  all  day  ; 
And  the  man  that  keeps  a  humping 

Is  the  man  that's  here  to  stray. 
But  the  man  that  advertises 

With  a  sort  of  sudden  jerk, 
Is  the  man  that  blames  the  printer 

Because  it  didn't  work. 
But  the  man  that  gets  the  business 

Uses  brainy  printers'  ink, 
Not  a  clatter  and  a  sputter, 

But  an  ad.  that  makes  you  think  ; 
And  he  plans  his  advertisements 

As  he  plans  his  well-bought  slock. 
And  the  future  of  his  business 

Is  as  solid  as  a  rock. 


ERRATUM. 

New  York,  Sept.  22,  1896. 

To  the  Editor  of  the  Canadian  Electrical  News. 

Dear  Sir, — I  beg  to  call  attention  to  an  error  (probably  a  mis- 
print) which  appears  in  your  paper  for  September.  In  the  column 
headed  "  Electrical  Items  worth  Remembering,  "  there  appears  : 
"  The  resistance  of  copper  rises  about  0.21  per  cent,  for  each  de- 
gree centigrade,"  which  should  read  '*  0.21^  F." 
Respectfully  yours, 

V.  M.  Benedikt,  E.  E., 

27  Thames  St.,  New  York. 
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DEFINITIONS  OF  ELECTRICAL  TERMS. 

AccLMLLATOR.-  Storage  or  secondary  battery,  in 
which  electricity  has  been  carried  and  has  been  con- 
verted into  chemical  energpy,  being  retransformed  into 
electricity  when  the  battery  is  put  to  use  for  the  purpose 
of  furnishing  energy  or  light. 

Ampere. — The  unit  of  strength  of  the  current  per 
second.  It  represents,  perhaps,  the  volume  of  electrici- 
ty, and  its  value  is  the  quantity  of  the  fluid  which  flows 
per  second  through  one  ohm  of  resistance  when  im- 
pelled by  one  volt  of  electro-motive  force. 

Anode. — The  positive  pole  of  a  battery. 

Arc. — The  space  between  the  points  ot  the  carbons 
in  an  electric  light  or  lamp  which  is  bridged  by  the 
current  represented  by  the  flame. 

ArmatOre. — The  revolving  arm  of  an  electric  gen- 
erator. 

Battery. — A  primary  battery  is  one  in  which 
electricity  is  obtained  through  the  decomposition  of 
metals  in  chemical  solutions.  Zinc  and  copper  may  be 
the  metals  and  sulphuric  acid  the  chemical'  Gold, 
silver,  platinum,  iron  or  tin  may  also  be  used  as  the 
metals  and  sal-ammoniac,  bi-chromate  of  potash,  nitric 
acid  and  sulphate  of  copper  may  also  be  used  as  the 
chemicals.  The  storage  battery  is  a  cell  of  acidulated 
water,  containing,  for  example,  plates  of  lead.  This 
arrangement  has  an  electric  current  directed  into  it, 
which  it  will  give  back  in  almost  an  equal  quantity 
when  the  energy  is  wanted.  There  are  various  methods 
and  ways  of  making  both  primary  and  secondary  or 
storage  batteries,  but  the  above  are  the  general 
principles  governing  their  construction. 

Brush. — The  copper  string  which  connects  with  the 
commutator  of  a  dynamo  and  gathers  the  electricity  for 
the  conductors. 

Candle. — Our  unit  of  illuminating  power. 

Carbons. — Rods  of  carbon  are  used  in  arc  lights  for 
first  establishing  the  current,  and  then,  when  with- 
drawn, form  the  arc  over  which  the  electric  flame  leaps. 
They  are  made  of  powdered  coke  by  a  secret  process. 

Cell. — The  vessel  in  which  chemical  action  produces 
electricity. 

CiRCfiT. — The  path  along  which  an  electric  current 
travels. 

Commutator. — The  collector  of  the  electricity  gen- 
erated, and  from  which  the  fluid  is  taken  by  the  brushes. 

Condenser. — An  arrangement  for  collecting  a  large 
quantity  of  electricity  on  a  small  surface. 

Conductivity. — The  comparative  ability  of  a  sub- 
stance to  convey  a  current  of  electricity. 

Conductor. — Conveyors  of  the  electric  current, 
silver  being  the  best,  and  copper  next,    in  conductivity. 

Core. — The  iron  that  becomes  magnetized  in  an 
electro-magnet.  In  helix,  this  iron  is  of  the  softest 
kind. 

Coulomb. — The  unit  of  dynamic  quantity  represented 
b)'  one  ampere  of  current. 

Current.  The  flow  of  electricity  along  a  conductor. 
Its  strength  in  amperes  is  found  by  dividing  the  electro- 
motive force  in  volts  by  the  resistance  in  ohms. 


THE  ADVANTAGES  OF  VERTICAL  ENGINES. 

The  great  increase  in  the  use  of  power  for  the  gen- 
eration of  electricity  in  large  quantities  has  served  to 
develop  large  stationary  engines,  and  as  such  plants  are 
usually  in  thickly  populated  districts,  where  land  or 
floor  space  is  expensive,  the  vertical  engine  has  received 
the  preference  to  a  great  extent ;  for  a  given  power  it 
occupies  less  floor  space  than  any  other  type.  For  the 
same  rotative  speed  and  power  the  cost  of  building 
such  engines  is  about  equal,  whether  the  vertical  or 
horizontal  type  is  used,  but,  as  builders  become  used  to 
designing  the  vertical  engine,  I  think  the  first  cost  will 
be  in  favor  of  this  type. 

.■\s  to  accessibility  for  repairs  and  care  in  running, 
there  is  little  to  choose  between  them,  but  with  a 
properly  rigged  overhead  travelling  crane  I  think  the 
matter  of  overhauling  the  vertical  is  the  easier,  whereas 
in  running  it  is  doubtless  more  convenient  to  have 
everything  on  one  level. 

In  the  matter  of  friction  the  vertical  engine,  too,  has 
a  great  advantage,  as  the  packing,  besides  its  appro- 
priate office  of  preventing  steam  leakage  past  the 
piston,  has  only  to  guide  it  also,  whereas  in  the  hori- 
zontal engine  it  must  not  onlj-  support  the  entire  weight 
of  the  piston,  but  also  the  pressure  of  steam,  as  the 
"bull  ring"  generally  fits  the  bottom  half  of  the 
cylinder  steam  tight,  but  allows  the  steam  to  enter  on 
top  as  far  as  the  packing  ring. 

In  the  vertical  design  the  weight  of  the  cross-head 
does  not  increase  the  slide  friction,  which  is  not  the 
case  with  the  horizontal  engine  when  running,  with  the 
crank  passing  the  upper  arc  as  the  piston  goes  toward 
the  shaft  ;  and  when  the  reverse  direction  is  used, 
although  the  slide  is  relieved  of  the  weight  of  the  cross- 
head,  a  worse  trouble  is  introduced,  namely,  the 
slapping  up  and  down  of  the  cross-head  at  each  end  of 
the  stroke. — Charles  H.  Manning  in  Cassier's  for 
October. 


SPECLALIZATION  IN  ENGINEERING. 
The  civil  engineer  of  past  generations,  who  was  sup- 
posed to  command  a  comprehensive  knowledge  of  every 
branch  of  engineering  then  practiced,  from  the  design 
of  a  steam  engine  or  machine  tool  to  that  of  a  bridge  or 
city  drain  system  or  complete  waterworks  plant,  has 
virtually  ceased  to  exist,  and  in  his  stead,  says  a  writer 
in  Cassier's  Magazine,  we  find  the  steam  engineer,  the 
sanitary  engineer,  the  bridge  engineer  and  the  engineer 
of  various  other  subdivisions  ot  the  great  field  of 
engineering,  each  an  expert  in  his  particular  line.  It 
has  been  found  impossible  for  one  man  to  combine 
within  himself  the  detail  knowledge  necessary  to  prac- 
tice all  these  branches  with  entire  success.  One  branch 
alone  is  almost  sufficient  to  make  a  life  study,  and  the 
engineering  specialist  of  to-day  finds  himself  busily 
enough  occupied  in  keeping  abreast  of  the  times. 


A  WORD  OF  PRAISE. 
Mr.  B.  a.  York,  Secretary  of  Montre.il  Associ.Tlioii  of  Station- 
ary Engineers,  writes  the  publisher  of  the  Electrical  Nkws  as 
follows  : — "At  our  regular  meeting  your  paper  received  much 
praise  for  the  way  you  had  so  ably  and  fully  reported  .ill  that  took 
place  at  our  last  convention,  and  I  will  take  opportunity  to  thank 
you  and  wish  your  paper  every  success." 


Messrs.  John  Starr,  Son  &  Co.,  Halifax,  have  just  installed  a  50 
light  plant  for  the  St.  Croix   Paper  Mills  Co.,  of  Hartsville,  N.  S. 

F.  SlandiflFe,  of  Flat  Lands,  N.  B.,  has  had  a  50  light  plant 
installed  in  his  shingle  mill.  This  pl.-inl  was  supplied  and  insL-tlled 
by  John  Starr,  Son  &  Co.,  of  Halifax,  N.  S. 

Messrs.  John  Starr,  Son  &  Co.,  Halifax,  have  recently  installed 
a  200  light  plant  for  Kilgovir  Shives,  of  Campbcllton,  .\.  B.  This 
is  used  for  lighting  Mr.  Shives'  extensive  lumber  mills  and  vards 

The  "  L'nique  "  telephones  as  m.-inufactured  by  John  Starr,  Son 
&  Co.,  Halifax,  are  having  a  large  sale.  This  firm  h.ivo  recently 
supplied  a  number  of  telephones  and  switchbo.irds  to  Campbell- 
ton  and  Quebec,  both  of  which  orders  were  "  re|H'ats  "  which 
speaks  well  for  the  "Unique"  telephones  which  have  now  been  on 
the  m.irket  for  several  years. 
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The  electrical  congress  held  at  Geneva 

The  Geneva  Congress,  in  August,  was  poorly  attended.  Not- 
withstanding that  representatives  were 
not  present  from  many  of  the  leading  scientific  societies 
of  the  world,  including  the  British  and  American 
Institutes  of  Electrical  Engineers,  the  Congress  felt  no 
hesitation  in  rejecting  the  magnetic  units  sanctioned  by 
the  American  Institute,  and  adopting  a  system  of  photo- 
metric units. 


At  a  convention  of  street  lighting 
SomeRestjits  ..I  Mum-  ^fp^^-.^^^  ^eld  recently  at  New  Haven,  a 

cipal  Lighting.  -'  ' 

bad  showing  was  made  on  behalf  of 
municipal  control  of  electric  lighting  plants.  The  state- 
ment was  made  that  Wabash,  Ind.,  purchased  a  plant 
for  $18,000  and  sold  it  for  $30;  Xenia,  O.,  paid  $35,- 
000  for  a  plant  and  ten  years  later  sold  it  for  $10,000  ; 
Moline,  111.,  bought  a  plant  at  $15,000  and  four  years 
after  sold  it  for  $8,000  ;  Michigan  City  bought  a  $10,- 
000  plant  and  sold  it  for  $2,500. 


The  agreement  entered  into  five  years 
^situation'""  ^&°  between  the  Bell  Telephone  Com- 
pany and  the  City  Council  of  Toronto, 
is  about  to  expire.  Under  this  agreement  five  per 
cent,  of  the  receipts  of  the  Toronto  exchange  were 
to  be  paid  into  the  city  exchequer  and  the  yearly  rental 
was  decreased  from  $50  to  $45  per  instrument  for  com- 
mercial use.  The  Telephone  Company  have  notified 
the  Council  that  they  will  decline  to  renew  the  agree- 
ment, and  it  is  said  to  be  their  intention  to  increase  the 
rental  of  their  instruments  when  the  period  of  the  pres- 
ent arrangement  shall  terminate.  The  Council  have 
invited  tenders  for  the  franchise,  but  are  understood  to 
have  had  no  offers.  Representatives  of  the  Strowger 
automatic  telephone  have,  however,  set  up  several  of 
their  instruments  in  the  business  part  of  the  city  with 
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the  purpose  of  demonstrating  their  utility.     Appearances  guaranteed  against  ruinous  accidents  ought  to  pay  both 

would  seem  to  indicate  that  the  Bell  Telephone  Co.  are  the  owners    and    the    guarantors.      Besides    which,     a 

likely  to  remain  in  control  of  the  situation  in  Toronto  company  of  experts  who  make  it  their  business  to  keep 

unless  dislodged  by  the   less   expensive   method   which  plants  in  efficient  working  order  will  be  a  great  boon  to 

Prof.  Bell  is  reported  to  have  discovered  of  transmitting  those    whose    acquaintance    with    electrical    matters    is 

messages  by  means  of  a  ray  of  light.  nmited. 


Messrs.  A.  M.  Wickens,  A.  E.  Edkins, 

'^purtrluT''    ^'"d  Jo'^"  p""''-  'i-'^^e  fo""  "'^"y  y^'''^'' 

been  among  the  most  intelligent  and 
hard-working  promoters  of  the  prosperity  of  the  Cana- 
dian Association  ot  Stationary  Engineers.  Presumably 
in  recognition  ot  their  self-sacrificing  efforts,  they  find 
themselves  depicted  in  the  columns  of  the  Canadian 
Engineer  as  "the  villains  in  the  play,"  or  as  a  couple 
of  cracksmen  who  have  just  finished  a  term  in,  the  strong 
institution  at  Kingston  and  are  on  the  look-out  tor 
another  job. 


In  the  case  of  the  recent  explosion  of  a 
w?t:'Tl"B:r;e:s'.   --'-    tube    boHer    in     England,    the 

Board  of  Trade  stated  the  cause  to 
have  been  the  closing  of  the  down-take  tubes  by  cal- 
careous deposit.  The  stoppage  of  the  circulation  due 
to  this  deposit  caused  undue  expansion  of  the  horizontal 
tubes  and  placed  such  a  severe  strain  on  front  and  rear 
cast  iron  headers,  as  caused  their  fracture.  Forged 
steel  is  now  being  substituted  for  cast  iron  in  headers 
in  some  boilers  of  this  description.  Notwithstanding, 
there  would  still  appear  to  be  an  element  of  danger 
where  pure  feed  water  cannot  be  obtained. 


The  universal  demand  for  cheapness 
Three-Cent  Fares,    has  led  to  an  agitation  for  a  reduction 

of  the  street  car  fare  to  three  cents. 
Mr.  H.  A.  Everett,  formerly  of  Toronto,  now  the  prin- 
cipal owner  of  the  new  electric  street  railway  at  Detroit, 
Mich.,  was  one  ot  the  few  men  in  the  business  who 
believed  that  it  would  be  to  the  advantage  ot  the  com- 
panies to  offer  a  three-cent  fare.  He  reduced  the  fare 
accordingly,  but  the  results  have  not  justified  the 
wisdom  of  the  step,  and  a  return  has  been  made  to  the 
former  price.  Especially  in  view  of  the  serious  inroads 
which  the  increasing  use  of  the  bicycle  is  making  in  the 
business  of  city  roads,  any  reduction  in  the  present 
fares  is  out  of  the  question. 


We  are  constantly  being  astonished  by 
Electricity  in  Photo-  ,.  ,^.       ,  ',  .  ,     , 

graphy.  '"^  multitude  and  variety  of  the  pur- 

poses to  which  electricity  is  being 
adapted.  One  of  the  latest  and  most  wonderful  is  to 
be  seen  in  connection  with  the  cinematograph  now  on 
exhibition  in  Toronto.  By  means  of  this  instrument, 
which  is  the  production  of  a  French  inventor  named 
Lemaire,  pictures  in  which  the  activities  of  living 
creatures  and  of  nature  are  reproduced  with  the  utmost 
fidelity,  are  thrown  upon  the  canvass.  Electricity  has 
made  it  possible  to  take  a  series  of  photographs  of 
objects  in  motion  with  such  lightning-like  rapidity,  that 
when  the  photographs  are  placed  side  by  side  together 
and  passed  through  the  cinematograph,  there  is  pre- 
sented to  view  a  reproduction  of  the  whole  scene  as  it 
appeared  to  the  eye  of  the  original  beholder. 


insurance  Against    ^"'5  is  the  day  of  electrical  enterprise. 
Accident  to  Eiec-     Every  day  new  concerns   are   started, 

trical  Machinery. '  ,  ■  •    »      j  j  ii. 

new  machinery  introduced,  new  meth- 
ods invented  ;  machinerj'  and  apparatus  are  being  con- 
tinually improved  and  cheapened,  and  the  man  who 
neglects  to  read  neglects  his  own  interests.  Enter- 
prises are  being  organized  in  every  direction,  which 
have  for  their  object  the  lowering  of  prices  of  supplies, 
machines,  etc.,  and  among  the  latest  that  we  have 
heard  of  is  one  ior  the  insuring  of  electrical  machinery 
against  loss  by  accident,  and  against  repairs.  This 
seems  to  be  a  most  valuable  business,  for  electrical  men 
cannot  tell  when  their  engines,  or  armatures,  trans- 
formers, or  motors  may  break  down  and  require  expert 
attention.  The  fact  is  that  there  is  a  most  unsatisfac- 
tory amount  of  old  and  out  ot  date  apparatus  being 
operated  in  central  stations,  the  repairs  on  which  must 
amount  annually  to  a  considerable  sum,  and  any 
arrangement    which    will    permit    of    the    owners   being 


The    American    Boiler    Manufacturers' 

Shaking  Furnace       .  •    .-  ^    .^ 

Grates.  Association,   at  its  recent    convention, 

discussed  at  some  length  the  relative 
advantages  and  disadvantages  of  shaking  grates.  The 
conclusion  arrived  at  was,  that  owing  to  the  disposition 
of  firemen  to  do  too  much  shaking,  an  unduly  large 
percentage  of  coal  is  dropped  through  the  grate  into  the 
ash-pit.  This  would  appear  to  be  the  fault  of  the  fireman 
rather  than  of  the  grate.  There  are  a  great  many 
costly  fuel-saving  devices  on  the  market  at  the  present 
day,  for  most  of  which  large  claims  are  made.  It  is 
highly  desirable  that  those  who  have  had  practical 
experience  in  the  use  of  any  of  these  devices,  should 
make  known  for  the  general  welfare  of  owners  and 
operators  of  steam  plants,  how  far  these  claims  are 
capable  of  being  realized.  We  would  take  it  as  a  favor 
if  any  of  our  readers  who  have  had  experience  with 
shaking  grates  and  suchlike  modern  devices,  would 
write  us  their  opinion  of  them. 


A  CL.\ss  of  steam  plant  is  now  forcing 
steam  Turbines,      itself  on    the   notice    of   the    electrical 

operating  interest  that  presents  many- 
most  interesting  points  and  is  well  worthy  of  careful 
investigation.  We  allude  to  the  machines  known  as 
"steam  turbines."  There  are  two  of  these  that  are 
well,  and  we  may  say  favorably  known  to  those  who 
keep  a  place  on  the  idvance  guard  of  electrical  pro- 
gress. The  first  is  the  Parsons,  and  the  second  the 
DeLaval  steam  turbine.  In  both  the  principle  is  to 
take  advantage  of  the  tremendous  impact  force  of  steam 
escaping  (under  pressure)  from  the  boiler,  to  turn  what 
may  be  termed  a  wheel  with  little  discs  or  fans  placed 
on  its  periphery.  In  this  aspect,  steam  turbines  are 
analogous  to  the  Pelton  and  other  impact  turbines  that 
rely  for  their  turning  moment  more  on  impact  than  on 
static  pressure.  The  tests  on  these  turbines  shew  a 
very  high  degree  of  efficiency,  the  comparison  being 
somewhat  as  follows  :  .\  single  cylinder  non-condensing 
high  pressure  engine  will  require  about  30  lbs.  of  steam 
to  maintain  a  horse  power.  A  compound  (two  expan- 
sion) engine  of  superior  make  will  require  about  21  lbs. 
condensing  ;   but    some   most  extensive  and   apparently 
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competent  tests  on  a  DeLaval  steam  turbine  give  a 
consumption  of  a  little  over  18  lbs.  per  horse  power, 
which  is  an  uncommonly  good  showing,  and  one  worthy 
of  attracting  the  attention  of  the  electiical  profession. 
These  machines  revolve  at  a  very  high  rate,  and  of 
course  require  most  careful  construction.  Hitherto 
they  have  been  connected  to  special  dynamos  through 
gearing,  but  in  the  near  future,  no  doubt,  they  will  be 
equally  well  adapted  to  belt  connections.  We  strongly 
advise  all  electrical  men  to  watch  their  development. 


The  city  of  Montreal  has  announced 
Montreal  vs.  Toronto,  its   purpose    to    hold    an    International 

Exhibition  in  1897  or  the  year  following. 
Toronto  also  gives  notice  of  its  intention  to  hold  a  Do- 
minion Exhibition  next  year.  Toronto  claims  it  was 
first  in  the  field,  and  says  it  doesn't  want  to  undertake 
an  International  Exhibition,  and  asks  Montreal  to  defer 
the  larger  enterprise  for  a  year  or  two.  Montreal  replies 
that  the  holding  of  a  Dominion  Exhibition  in  Toronto 
next  year  would  seriously  impair  the  chances  of  an 
International  Exhibition  a  year  or  two  later.  Both 
cities  have  applied  to  the  Dominion  and  Provincial 
governments  for  aid.  Both  have  admitted  that  without 
such  aid  they  cannot  hope  to  make  their  scheme  a  suc- 
cess. Therefore,  the  decision  as  to  which  of  the  enter- 
prises shall  go  forward  at  the  present  time  would  appear 
to  rest  with  the  government,  unless,  as  we  trust  will 
be  the  case,  a  satisfactory  airangement  can  be  reached 
between  the  representatives  of  the  two  cities. 


In  his  valuable  paper  on  "Some  Cen- 
Efficiency  of  Trans-   ^^^,  gtation  Economies  "  presented    to 
formers.  ... 

the   Canadian     Electrical    Association, 

Mr.  P.  G.  Gossler  makes  a  very  conclusive  showing  as 
to  the  amount  of  saving  which  it  is  possible  to  effect  by 
substituting  for  old-style  transformers  modern  high 
efficiency  apparatus.  He  instances  a  case  in  which  the 
saving  thus  effected  was  sufficient  to  pay  the  cost  of  the 
new  transformers  within  a  period  of  less  than  three 
years.  Mr.  Gossler  is  authority  for  the  statement  that 
the  efficiency  of  transformers  varies  from  50  to  100  per 
cent.  If  this  statement  be  correct,  and  we  judge  it  to 
be  so,  then  there  is  need  of  the  exercise  of  greater 
knowledge  and  skill  on  the  part  of  some  of  the  manu- 
facturers of  transformers  in  order  that  their  production 
may  be  brought  nearer  up  to  the  standard  of  machines 
of  the  highest  efficiency.  In  other  classes  of  electrical 
apparatus  such  a  wide  variation  in  efficiencj'  does  not 
exist,  nor  should  it  be  allowed  to  continue  in  an  instru- 
ment with  functions  so  important  as  those  of  the  trans- 
former. 


We  have  had  the  advantage  of  seeing 
Specifications.       the  specifications  on   which    a    numbei" 

of  electric  lighting  plants  have  recently 
been  purchased,  and  have  been  struck  by  their  laxity, 
and  generally  vague  nature.  In  many  cases — in  most 
of  them,  in  fact — it  seemed  as  though  special  stress  was 
laid  on  comparatively  unimportant  matters,  whereas 
those  points  on  which  should  really  depend  the  selection 
of  machinery  were  either  not  alluded  to  at  all,  or  re- 
ceived only  the  most  cursory  notice.  We  have  particu- 
larly in  mind  an  arc  plant  specification  which  called  for 
"a  plant  of  50  light  nominal  2000  c.  p.  capacity  with 
lamps,  etc.,"  and  then  it  went  on  to  state  that  the 
candle  power  would  be  tested,  and  must  be  as  specified. 


Now,  in  the  first  place,  what  is  the  actual  candle  power 
of  a  nominal  2000  c.  p.  lamp?  and  is  that  actual  candle 
power  to  be  tested  in  the  horizontal  plane,  or  in  any 
other  plane  making  an  angle  with  the  horizontal  ? 
There  was  no  efficiency  requirements — no  maximum 
temperature  limit  and  the  only  really  onerous  condition 
was  that  the  plant  would  have  to  operate  to  the  satis- 
faction of  the  engineer,  who,  by  the  way,  knew  just 
enough  about  electrical  apparatus  to  carbon  the  lamps. 
In  another  case  a  60  k.  w.  alternator  was  called  for. 
There  was  no  specification  as  to  voltage,  maximum  line 
loss,  temperature  limits,  efficiencies,  or  any  important 
feature  of  a  machine,  but  it  was  clearly  stated  that  the 
machine  would  be  required  to  carry  its  full  rated  load 
for  24  consecutive  hours,  without  undue  heating  (sic)  in 
any  part.  What  is  "  undue  heating"?  May  the  limit 
be  placecf  at  200  F  or  50°  F,  or  where — and  who  is  to 
fix  it  ?  Furthermore,  what  man  in  his  senses  is  going 
to  run  a  machine,  in  a  small  town,  for  24  hours,  in 
ordinary  practice  ?  If  the  machine  is  ever  required  to 
carry  its  full  load  for  more  than  four  hours  at  a  time, 
that  is  all  that  it  would  ever  be  called  on  to  do.  And 
yet  this  same  specification  that  left  the  alternator  and 
transformer  to  the  mercy  of  the  contractors  in  everj'  im- 
portant point,  imposed  the  most  rigorous  and  minute 
conditions  as  to  how  the  poles  were  to  be  placed — their 
size,  and  how  many  times  they  were  to  be  painted,  and 
the  exact  color,  finishing  up  consistently  by  neglecting 
to  say  how  many  were  required.  Is  this  the  way  to 
buy  machinery  ?  Persons  who  throw  themselves  on  the 
mercy  of  contractors  by  making  specifications  of  the 
above  description  are  laying  themselves  open  to  all 
kinds  of  deception  and  trickery,  and  only  deserve  to 
be  taken  in.  The  electrical  market  is  full  of  machinery, 
good  and  bad  and  medium,  and  of  course  a  purchaser  is 
entitled  to  choose  which  he  prefers,  but  carelessly  or 
ignorantly  prepared  specifications  impose  rigorous  con- 
ditions only  on  those  manufacturing  companies  that 
will  not  condescend  to  sell  poor  apparatus,  and  leave 
every  loop-hole  of  escape  to  those  second-rate  concerns 
that  trade  upon  the  inexperience  of  a  credulous  and 
penurious  public. 


EXPANSION  OF  BOILERS. 

In  a  communication  upon  the  above  subject  presented 
before  the  American  Boiler  Manufacturers'  Association, 
by  Mr.  Fred  Leonard,  of  London,  Ont.,  the  author  said 
that  during  the  last  year  an  opportunity  was  offered  to 
measure  carefully  the  expansion  of  a  stationary  boiler 
bricked  in  and  a  small  locomotive  boiler  mounted  on 
skids,  and  it  would  appear  that  the  expansion  amounts 
to  very  little.  The  stationery  boiler  was  60  inches  in 
diameter,  12  feet  long,  and  stood  three  days,  being 
cleaned  and  washed  out.  On  the  fourth  day  it  was 
steamed  up  with  a  working  pressure  of  90  pounds,  and 
a  difference  only  of  ){  of  an  inch  could  be  seen  in  length 
when  standing  cooled  off  and  steam  on.  The  locomo- 
tive boiler  was  34  inches  in  diameter,  12  feet  9  inches 
long  and  carried  95  pounds  steam,  measured  only  ^ 
inch  less  after  having  the  water  drawn  off  and  standing 
24  hours.  From  this  it  would  appear  that  the  plates 
and  rollers  under  the  brackets  are  unnecessar)',  as  y^ 
inch  expansion  in  12  feet  amounts  to  practically  nothing. 

By  request  Mr.  Leonard  explained  that  the  measure- 
ments were  made  on  the  return  tubular  boiler  bj'  means 
of  a  rod  with  a  hook  on  the  end  which  should  be  shoved 
through  the  tubes  to  the  back  connection. 
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PEMBROKE  ELECTRIC  LIGHT  COMPANY. 

The  composition  of  the  Pembroke  Electric  Light 
Company  is  as  follows :  President,  Hon.  P.  White  ; 
Vice-President,  A.  Foster  ;  Directors,  Geo.  Smith  and 
Alex.  Miller. 

The  building  is  an  L  shaped  structure,  52  x  40  feet, 
in  which  the  plant  is  situated,  the  boiler  room  being 
situated  in  the  smaller  part.  The  building  is  of  brick, 
with  a  steep  roof,  and  is  situated  on  the  banks  of  the 
Madawask;i  river,    convenient  for  condensing  purposes. 


Mr.  J.  A.  Thibodkai'. 

Manager  Pembroke  Electric  Light  Company. 

The  C.  P.  R.    track  passes  within   a  few  feet  of  it,   and 
coal  is  easily  handled. 

In  the  dynamo   room  two  Wheelock  cut-off  conden- 
sing engines    operate  the  machinery  ;  one  ofthem  is  a 
tandem  compound    of  1 10  h.  p.,   the    other  of  128  h.  p. 
These    engines    are    belted    to  40  feet  of 
4  in.    shafting,    from  which  is  run  a  Royal 
alternator    of    1000    lights,     two    Edison 
three-wire    system     generators    and     two 
25  light  Western  arcs,,  all  of  modern  de- 
sign.    The    switch  board   is   11  x  18  feet, 
and  is   fully   equipped    with  all  necessary 
instruments.      On    the    shafting    are    two 
Goldie    &    McCulloch     clutch     couplings, 
which   permit  the   engines  to  run    separ- 
ately or  together. 

The  boiler  room  is  22  x  30  feet,  and 
contains  two  Goldie  &  McCulloch  boilers 
of  100  and  70  h.  p.  respectively,  fired  by 
wood.  Two  Northey  condensers  in  the 
dynamo  room  supply  them  through  two 
Austin  heaters. 

The  company  was  organized  in  1 889,  and 
three  years  ago  erected  the  building,  an 
illustration  of  which  appears  on  this  page. 

Mr.  Thibodeau,  the  manager,  whose 
portrait  appears  herewith,  is  a  shrewd 
business  man  and  is  connected  with  many 
other  enterprises  in  the  town. 

The    plant  is  in    charge  of   Mr.  A.  Cone, 
and  Mr.  Thos.  Mackie,  engineer. 


BY  THE  WAY. 

A  NOVEL  cause  of  dispute  has  arisen  between  the  City 
Council  of  Toronto  and  the  Toronto  Railway  Company 
Under  its  agreement  the  Company  pay  mileage  fees  to 
the  city  on  the  pavement  between  their  tracks.  The 
point  in  dispute  is  whether  curves  and  intersections 
should  be  included  in  the  mileage  pavements.  The  city 
argues  yes,  and  the  Company,  no.  The  latter  quote  the 
opinion  of  Mr.  W.  T.  Jennings,  late  City  Engineer, 
nho  drafted  the  engineering  clauses  of  the  agreement, 
in  support  of  their  contention.  If  the  curves  and  inter- 
sections are  to  be  counted  in,  the  Company  will  be  re- 
quired to  pay  $4,000  per  year  additional  mileage. 

X       X       X       X 

The  city  of  Detroit  rejected  the  offer  of  the  Detroit 
Electric  Eight  &  Power  Co.,  to  furnish  light  at  $102.20 
per  lamp  per  year,  and  went  into  the  business  as  a 
municipal  enterprise.  The  sum  of  8630,141.92  was 
invested  in  the  plant.  A  report  of  the  first  nine  months' 
operations  has  just  been  published,  by  which  it  is  shown 
that  it  has  cost  the  city  $68.52  per  lamp,  exclusive  of 
any  allowance  for  depreciation,  interest  on  investment, 
water,  rent  and  insurance.  If  these  items  are  taken 
into  account,  as  they  certainly  ought  to  be,  and  count- 
ing in  also  the  amount  which  would  have  been  received 
in  taxes  from  a  private  lighting  company,  the  actual 
cost  per  lamp  is  shown  to  be  upwards  of  $130  per  year, 
or  more  than  $25  per  lamp  per  year  in  excess  of  what  a 
private  concern  offered  to  supply  the  light  for. 

X       X       X       X 

The  State  of  Ohio,  following  in  the  wake  of  New 
York  state,  has  recently  placed  upon  its  statute  books  a 
law  which  makes  electricity  the  instrument  by  which  in 
future  the  death  penalty  is  to  be  inflicted.     The  prison 


The  Hull  .incl  .Xyltncr  Electric  Railw.iy  Co.  h.ive  purchased  .1 
park  a  mile  and  a  half  further  up  Deschcnc  Lake  than  the  present 
park  at  Aylmer.  The  park  has  a  frontajje  of  nearly  half  a  mile 
on  the  lake.  It  is  s;iid  to  be  the  inletilion  of  the  company  to 
double  track  the  road  from  Hull,  and  lo  purchase  atiollier  loco- 
motive and  ten  40-foot  trailers  for  handling  excursion  p.-irties.  A 
Ru^jjle's  rot.ir)'  snow  ploti^h  h.is  also  been  ordered. 


I'KMKKOKK    Kl.IXTRIC    I.KiUT    COMPANY       OVNAMO    AN1>    KSlilNK    l\l>OM. 

electrician,  official  whose  duty  it  was  to  purchase  the  required 
electrical  apparatus  for  this  purpose  is  said  to  have 
made  the  round  of  the  electrical  supply  companies  in 
Chicago  and  found  that  not  one  of  them  was  willing  to 
sell  a  dynamo  to  generate  current  to  stop  the  current  of 
human  life.  He  had  previously  visited  New  York  with 
the  same  result.  The  New  York  State  authorities  are 
said  to  have  met  with  the  same  difficulty,  and  were 
finally  obliged  to  buy  their  apparatus  through  a  second 
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party.  The  above  circumstance  would  appear  to  indi- 
cate that  there  is  not  yet  a  complete  divorce  between 
business  and  sentiment.  The  electrical  fraternity  have, 
no  doubt,  also  felt  it  to  be  their  duty  not  to  assist  to 
accentuate  the  idea  which  the  daily  press  had  succeeded 
in  instillingf  into  the  minds  of  the  people  that  the  use  of 
electricity  was  attended  with  the  "reatest  possible 
danger  to  property  and  life. 


THE  "NIAGARA"  INJECTOR. 

Below  is  a  sectional  cut  of  the  "  Niagara  Injector" 
an  injector  which  is  rapidly  becoming  popular  among 
steam  users.  This  boiler  feeder  is  manufactured  in  St. 
John,  N.  B.,  by  W.  H.  Stirling.  The  machine  has 
only  been  on  the  market  one  year  and  is  now  in  actual 
use  in  most  of  the  cities  and  towns  throughout  Canada. 


/ 


Till-;  Niagara  Injfctor. 

The  machine  is  complete  in  itself  requiring  no  valves 
as  will  be  seen  by  the  cut. 

It  can  be  throttled  by  means  of  valve  No.  i  on 
suction  side,  so  as  to  supply  from  full  capacity  down  to 
required  quantity,  thus  reducing  the  quantity  of  steam 
used,  and  delivering  the  water  90"  hotter.  The  manu- 
facturer states  that  this  feature  will  save  the  price  of  the 
injector  many  times  over  in  fuel  alone,  and  that  this  fact 
has  been  demonstrated  beyond  doubt  by  the  "Niagara" 
Injector  being  connected  where  other  machines  have 
been  taken  off. 

Mr.  Stirling  has  shipped  these  injectors  to  nearly 
every  western  city  in  Canada  as  tar  west  as  British 
Columbia. 

The  "Niagara"  Injector  is  sold  in  Montreal  by 
Samuel  Fisher,  57  Sulpice  street,  and  other  dealers. 


SPEED  OF  PULLEYS. 


The  diameter  of  the  driven  being  given,  to  find  its 
number  of  revolutions  :  Rule — Multiply  the  diameter 
of  the  driver  by  its  number  of  revolutions,  and  divide  the 
product  by  the  diameter  of  the  driven  ;  the  quotient  will 
be  the  number  of  revolutions  of  the  driven. 

Ex. — 24in.  diameter  of  driver  x  150,  number  of  revo- 
lutions =  3,600  H- uin.  diameter  of  driven  =  300. 

The  diameter  and  revolutions  of  the  driver  being 
given,  to  find  the  diameter  of  the  driven,  that  shall 
make  any  given  number  of  revolutions  in  the  same 
time  :  Rule  Multiply  the  diameter  of  the  driver  by 
its  number  of  revolutions,  and  divide  the  product  by  the 
number  of  required  revolutions  of  the  driven  ;  the 
quotient  will  be  its  diameter. 


Ex. — Diameter  of  driver  (as  before)  24in.  x  revolu- 
tions 150  =  3,600.  Number  of  revolutions  of  driven 
required  =  300.      Then  3,600  -r-  300  =  1 2in. 

The  rules  following  are  but  changes  of  the  same,  and 
will  be  readily  understood  from  the  foregoing  examples. 

To  ascertain  the  size  of  the  driver  :  Rule-  Multiply 
the  diameter  of  the  driver  by  the  number  of  revolutions 
you  wish  to  make,  and  divide  the  product  by  the  re- 
quired revolutions  of  the  driver  ;  the  quotient  will  be 
the  size  of  the  driver. 

To  ascertain  the  size  of  pulleys  for  given  speed  ; 
Rule  Multiply  all  the  diameters  of  the  drivers  together 
and  all  the  diameters  of  the  driven  together  ;  divide  the 
drivers  by  the  driven  ;  the  answer  multiply  by  the 
known  revolutions  of  main  shaft. 


THE  NEW  KAY  MOTOR. 

This  motor  was  designed  to  meet  the  increasing 
demand  for  small  power,  and  they  are  made  in  sizes 
from  }'2  h.p.  up  to  10  h.p.,  the  object  being  to  produce 
an  efficient,  durable  and  cheap  machine.  There  is  only 
one  joint  in  the  magnetic  field,  therefore  the  loss  in  the 
magnetic  circuit  is  scarcely  perceptible.  The  bearings 
are  self  aligning  and  self  oiling,  having  a  metal  ring  at 
each  end  to  carry  the  oil  on  to  the  shaft  from  the  collar 
below.  These  bearings  are  made  of  the  best  phosphor 
bronze  that  can  be  had,  in  fact  all  the  material  used  in 
the  construction  of  the  machines  is  of  the  best  and  the 
the  workmanship  unsurpassed. 

These  machines  have  been  tested  in  different  places 
by  expert  electricians  and  they  claim  that  the\'  af-e  as 
high  in  efficiency  as  any  others  they  have  tested  and 
higher  than  a  good  many.  The  simplicity  of  their  con- 
struction enables  the  firm  to  put  them  on  the  market  at 
a  very  reasonable  price.  Elverymachine  that  is  turned 
out  is  tested  up  to  its  full  capacity  and  guaranteed 
against  all  electrical  and  mechanical  defects  for  two 
years  from  the  time  they  are  started.  The  demand  for 
these  machines  is  so  great  that  the  company's  factory 
is  taxed  to  its  utmost. 

In  the  last  few  years  electricity  as  a  motive  power  has 


Tin-:  Xew  Kav  Motor. 


come  so  rapidly  to  the  front  that  there  is  scarcely  a 
village  or  factory  where  it  is  not  employed  extensively 
for  lighting  and  power  purposes.  The  Kav  Electrical 
Mfg.  Co.  being  among  the  pioneers  in  this  line,  have 
endeavoured  to  keep  pace  with  the  most  advanced  im- 
provements and  there  is  hardly  a  village,  city  or  town 
from  Quebec  to  Vancouver  where  there  is  not  more  or 
less  of  their  machinery  in  operation.  In  the  city  of 
Toronto  there  are  more  than  three  hundred  of  their 
machines  in  use;  in  Hamilton  nine-tenths  of  the  electric 
power  is  used  through  Kay  motors.  Guelph,  Brantford, 
St.  Catharines  and  Montreal  are  all  extensive  users  of 
these  machines. 


October,  i.Sgb 
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TRANSFORMERS. 

v,\  (.;.  \v.  F. 

(Concluded  from  Sej-tember  Number.) 

A  tVMPARisoN  of  tests  made  on  a  number  of  transloriners  shows 
that  between  the  best  and  the  worst  there  was  the  difTerence  oi 
about  loo  watts  per  liour  hi  the  amount  of  energy  consumed  in  the 
above  friction — which  is  called  hysteresis.  Reducinj;  this  to  a 
question  of  coal  consumed,  the  better  transformer  consumed  on  no 
load  more  than  one  ton  less  than  the  other.  This  meant  a  saving 
of  about  $3.50  per  year  per  transformer,  by  using  the  belter  and 
more  expensive  one.  This  saving  capitalized  shows  that  tne 
better  transformer  was  worth  at  least  $100  more  than  the  other  in 
point  of  hysteresis  sa\'ing  alone,  not  considering  losses  to  be  in- 
vestigated later. 

A  second  source  of  wasted  energy  is  the  generation,  within  the 
core  itself,  of  Eddy  currents  which  heat  up  the  iron,  and  so  con- 
sume power.  It  will  be  evident  from  an  inspection  of  the  diagram 
6  that  the  passage  of  a  current  through  the  primary  wire  P  will 
set  up  currents,  not  only  in  the  secondary  wire  S,  but  also  in  the 
bar  A,  which  is  actually  a  conductor  placed  in  a  varying  field. 
These  currents  will  circulate  through  the  bar  in  directions  at  right 
angles  to  its  length,  and  any  means  of  checking  them  or  reducing 
them  will  be  an  advantage  as  tending  to  reduce  the  losses.  A 
current  is  stopped  by  breaking  a  circuit,  and  this  method  is  em- 
ployed in  the  construction  of  transformer  cores,  which  are  built  up 
of  thin  sheets  of  iron  placed  side  by  side  xvith  some  form  of  insula- 
tion between  them.  Thus,  instead  of  the  bar  being  solid,  and  so 
constituting  a  metallic  circuit  for  Eddy  currents,  it  may  be  repre- 
sented b\'   the  accompan\ing  diagram  No.  8,  which  shows  it  made 


yi^^/. 


of  sheets  separated  by  other  slieels  of  insul.ilion.  The  diii-ction 
of  the  Eddy  currents  would  be  across  the  length,  as  indicated  by 
the  arrows  ;  but  they  are  evidently  checked  by  the  insulation,  .and 
so  cannot  flow  in  such  great  strength.  The  insulation  does  not 
interfere  with  the  flow  of  the  line  of  magnetic  force,  whose  direc- 
tion is  along  the  bar.  It  is  impossible  to  quite  check  or  do  away 
with  Eddy  currents  altogether,  because  just  as  long  as  iron  is  sub- 
jected to  a  varying  field,  it  must  necessarily  have  currents  set  up 
in  it.  We  can  only  minimize  the  evil  by  efficient  design  and  con- 
struction. Lest  it  might  be  thought  that  these  losses — from 
hysteresis  and  Eddy  currents — are  too  insignificant  to  really  take 
any  account  of,  it  may  be  here  stated  that  results  of  a  series  of 
most  carefully  conducted  tests,  by  persons  whose  competence  was 
quite  beyond  question,  showed  that  with  transformers  of  superior 
make,  the  losses  in  very  small  sizes  were  sufficient  to  form  about 
10  per  cent,  of  the  capacity  of  the  transformer,  and  in  the  larger 
sizes  between  7  and  8  percent.  What  the  percentage  would  be  in 
transformers  of  inferior  make  is  impossible  to  estimate  for  all 
cases,  but  a  test  made  on  several  different  transformers  by  Prof. 
Jackson  showed  that,  taking  two  for  comparison,  a  central  station 
using  100  transformers  of  the  size  considered  would  find  a  differ- 
ence of  $1,200  in  operating  expenses  between  the  two  makes — 
that  is,  the  better  type  would  cost  less  to  operate  than  the  other 
by  $1,200  per  year.  Transformers  are  just  like  everything  else — 
there  are  good  ones  and  poor  ones.  A  good  transformer  is  the 
only  one  that  a  centr.1l  station  can  afford  to  buy,  and  a  good  trans- 
former costs  money  to  build  and  is  therefore  expensive. 

A  third  source  of  waste  is  the  "  magnetizing  current,"  .ind  this 
again  can  be  minimized  by  c;ireful  design  and  good  construction, 
but  not  entirely  stopped. 

This  magnetizing  current  can  be  understood  thus  :  P  is  a  prim- 
ary wire  from  the  generator  G.  S  is  the  secondary,  and  both  .are 
wound  roimd  -a  bar  A.  It  is  generally  thought  that  if  the  second- 
ary circuit  is  open — that  is,  when  there  are  no  lamps  being  lighted 
-  th.'il  no  current  will  be  flowing  in  the  primary  I'ircuit  P.  This  is 
an  error.  There  is  a  current  flowing  in  P  just  as  long  as  the 
generator  is  operating,  whether  the  second.ary  is  open  or  closed. 
The  current,  it  is  true,  will  be  but  small  in  the  former  case,  and 
will  increase  as  the  load  on  the  secondary  becomes  greater  ;    but 


it  is  evident  that  no  matter  whether  that  secondary  is  open  or  not, 
the  primary  circuit  is  always  connected  right  across  the  i  ,000-volt 
mains,  and  nmst  therefore  carry  some  current.  The  reason  it  is  so 
small  at  open  secondary  is  because  a  counter  electromotive  force 
is  set  up  in  the  primary  by  the  alternating  magnetism  which  it  is 
itself  the  cause  of  in  the  core.  This  counter  electromotive  force 
is  almost  oqu.il  lo  the  impressed  E.  M.  P..   and  only  the  difference 


between  is  available  for  setting  up  the  flow  of  the  small  magnetiz- 
ing current.  Whenever  the  circuit  through  the  secondary  is 
closed,  through  a  lamp  or  Lamps,  an  E.M.F.  will  be  set  up  in  the 
secondary,  which  will  indirectly  assist  the  E.M.F.  impressed  on 
the  primary.  In  this  case  the  difference  between  the  impressed 
and  the  counter  electromotive  forces  acting  to  force  a  current 
through  the  primary  will  be  greater  than  at  open  secondary,  and 
will  set  up  a  primary  current  which  will  increase  as  the  secondary 
resistance  becomes  less  by  throwing  in  more  lamps.  But  it  must 
be  clearly  borne  in  mind  that  a  current  is  flowing  in  the  primary 
whether  the  secondary  is  open  or  not  ;  and  further  thai  the 
amount  of  this  magnetizing  current  depends  on  the  construction 
of  the  transformer,  being  capable  of  reduction  to  a  very  small 
amount,  or  of  being  made  to  assume  very  uneconomical  propor- 
tions. Two  high-class  transformers  on  the  market  to-day  are 
guaranteed  to  have  the  following  magnetizing  currents  :  A  has 
•125  of  an  ampere  ;  B  has  "0656  of  an  ampere  in  transformers  of 
6,000  watt  capacities.  Just  as  long  as  the  generator  is  operating, 
.\  will  consume  "125  of  an  ampere,  and  B  "0656  of  an  ampere, 
whether  there  are  lamps  burning  or  not.  This  is  sometimes  in- 
correctly called  the  leakage  current.  Take  an  installation  of 
1, 000  lights,  using  ten  of  this  size  Ir.ansfonners.  The  magnetizing 
current  of  the  lot  will  be,  with  A  type  >  j4  amperes,  and  with  B 
type  '656  of  an  ampere.  Reducing  this  to  a  matter  of  watts  or 
horse  power  :  A  type  will  cause  a  necessary  waste  of  one  and 
seven-tenths  of  a  horse  power  every  hour  the  generator  runs, 
while  B  will  cause  a  necessary  waste  of  only  nine-tenths  (9/10)  of 
a  horse  power.  Assuming  that  the  plant  operates  for  an  average 
of  eight  hours  for  365  nights  during  the  year,  and  taking  coal  at 
$3.00  per  short  ton,  and  allowing  4  lbs.  per  h.p.h.,  the  calculation 
is  easy  that  the  waste  in  magnetizing  current  only  using  .\  type 
transformers  amounts  to  $30  worth  of  coal  per  year,  and  with  B 
type  to  $I5.'75.  This  cost,  being  a  constant  yearly  expenditure, 
should  be  capitalized,  and  at  say  5%  interest  it  shews  that  B  type 
transformers  of  the  above  total  cap.acity  are  worth  $300  more  than 
A  type,  or  $30  each  ;  and  consequently  that  to  use  A  type  instead 
of  B  type  is  a  very  marked  extravagance,  unless  they  can  be 
bought  for  $30  less.  It  cannot  be  too  strongly  emphasized,  that 
it  is  by  careful  attention  to,  and  consideration  of  such  details  that 
central  stations  must  look  to  their  profits.  There  have  been 
numerous  instances  where  central  stations  have  turned  a  yearly 
deficit  into  .a  satisfactory  profit  by  scrapping  all  I  heir  old  tr.ans- 
formers — with  their  wasteful  m.agnetizing  currents,  and  heavy 
hysteresis  and  Eddy  losses — and  using  instead  transformers  of  the 
most  modern  type.  In  the  former  case  the  generator  current  was 
lost  in  the  transformer  primaries  ;  in  the  latter  it  was  saved  and 
available  for  sale.  In  the  calculation  made  above,  two  really  high 
class  transformers  were  compared.  What  will  be  the  results  if 
transformers  using  half  an  ampere  .are  taken  as  the  basis?  .\nd 
yet  it  may  easily  be  verified  that  plenty  of  those  now  hanging  on 
poles  in  provincial  towns  take  all  of  that.  From  the  .above  con- 
siderations it  will  be  plain  that  the  efficiency  of  a  transformer  is  ,t 
matter  lo  be  seriously  taken  into  account,  and  that  to  buy  such 
.app.aralus  on  the  b.asis  of  lowest  cost  is  a  most  imprudent  policy. 
The  facts  that  such  appar.alus  cannot  be  watched  during  opera- 
tion should  make  purchasers  all  the  more  careful  in  selecting  it. 

.»\  point  of  considerable  importance,  although  not  entailing  any 
loss  on  the  central  station,  is  that  of  the  pressure  regulation.  A 
transformer,  having  no  means  of  automatically  raising  its  voltage 
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as  the  load  becomes  greater,  necessarily  allows  a  "drop"  be- 
tween no  load  and  full  load.  A  generator  has  some  provision 
made,  either  by  compounding  its  field  or  by  hand  regulation  of 
the  exciting  current,  for  increasing  its  initial  pressure  as  the  cur- 
rent gets  larger  so  that  at  all  amperages  the  final  pressure  at  the 
lamps  will  be  constant.  A  transformer,  however,  cannot  be  com- 
pound woimd  ;  nor  is  it  convenient  to  have  a  man  up  the  pole  to 
work  a  rheostat  periodically,  so  that  the  pressure  at  its  primary 
terminals  is  all  that  is  available  for  causing  the  flow  of  current 
from  no  load  to  full  load.  It  is  plain,  therefore,  that  at  full  load 
the  pressure  on  the  lamps  will  be  somewhat  lower  than  at  light 
load,  and  the  difference  between  these  two  pressures  depends— 
as  indeed  does  all  the  data— on  construction  and  design.  In  the 
above  transformers  A  has  a  regulation  o{  z'y<  per  cent.,  B,  of  i^- 
This  means  that  at  no  load,  on  one  lamp,  the  pressure  will  be  2}4 
volts  higher  than  it  will  at  full  load  or  lOO  lamps,  with  A,  and  13^: 
volts  higher  with  one  lamp  than  with  loo  lamps  with  B.  Thus  B 
will  subject  its  lamps  to  ^  °f '^  ^'o"  '^^^  variation  than  A,  and  as 
the  life  of  lamps  decreases  about  15  per  cent,  with  every  1%  of 
excessive  voltage,  it  requires  no  great  ability  to  see  that  for  the 
consumers'  interests  B  is  the  better  transformer.  All  the  fore- 
going considerations  shew  conclusively  that  transformers  are  in 
their  way  just  as  important  as  generators  ;  that  they  are  just  as 
susceptible  of  careful  and  educated  design  and  construction  as 
any  other  apparatus  ;  that  to  build  a  thoroughly  good  transformer 
requires  very  superior  material  and  equally  superior  workmanship; 
that  consequently  a  good  transformer  necessarily  costs  money, 
and  a  cheap  one  bears  prima  facie  evidence  of  inferiority  ;  that  a 
cheap  transformer  is  the  most  expensive  piece  of  apparatus  that 
can  be  bought ;  and  a  high  priced  one  the  truest  economy  and  the 
best  investment.  It  is  to  be  hoped  also  that,  in  the  near  future, 
central  station  men  will  come  to  understand  that  the  more  sharply 
and  intelligentlv  that  they  study  their  plants  and  business,  and  the 
more  they  try  to  keep  abreast  of  the  times  the  better  for  them- 
selves. 


IMPROVED  THERMO-ELECTRIC  BATTERY. 

By  James  Asher 
The  problem  of  how  to  tran.sform  heat  economically  into  elec- 
tricity is  one  of  the  most  important  that  can  be  laid  before  the 
inventor.  The  electrical  efficiency  of  the  best  thermo-electric 
battery  is  probably  about  one-twentieth  only  of  that  of  a  dynamo 
driven  by  a  steam  engine  whose  boiler  uses  an  equal  quantity  of 
fuel. 

We  shall  now  consider  where  the  great  waste  of  heat  occurs  in 
the  thermo-electric  battery.  In  the  first  place  there  is  an  enor- 
mous waste  of  heat  from  the  chimney.  The  quantity  of  heat 
which  escapes  from  the  chimney  of  a  thermo-electric  battery  is 
perhaps  about  equal  to  that  which  escapes  from  the  chimney  of  a 
stove  consuming  an  equal  quantity  of  fuel  in  an  equal  time. 
Nearly  one-fourth  of  the  total  heat  is  radiated  from  a  stove,  and 
three-fourths  passes  up  the  chimney  and  does  no  useful  work 
except  the  production  of  a  draught  of  air  for  supplying  the  fur- 
nace. 

The  writer  has  invented  several  methods  of  securing  better 
economy  in  those  thermo-electric  batteries  which  have  chimneys 
and  which  use  no  water  to  cool  the  ends  of  the  elements. 

First  Method. — All  the  air  which  feeds  the  furnace  is  caused  to 
pass  within  a  casing,  along  and  in  contact  with  the  ends  of  the 
elements  which  need  to  be  cooled,  and  then  it  enters  the  furnace 
at  an  elevated  temperature.  Thus  the  heat  that  would  have 
otherwise  been  wasted  is  returned  to  the  furnace,  and  part  of  the 
waste  is  thereby  avoided.  In  fact,  in  this  method  I  apply  the  re- 
generative principle  to  the  thermo-electric  battery.  This  method 
will  not  enable  us  to  save  all  the  heat  which  otherwise  would  have 
been  wasted  by  radiation  and  convection  froin  the  exposed  ends 
of  the  elements  of  the  battery,  because  the  products  of  combus- 
tion will  leave  the  chimney  at  a  higher  temperature  than  they 
would  otherwise. 

Second  Method.— An  artificial  draft  is  employed  in  the  furnace. 
It  is  well  known  that  an  artificial  draught  can  be  maintained  much 
more  economically  than  can  a  natural  draught  in  the  furnaces  ot 
steam  boilers.  When  we  use  a  natural  draught  a  high  tempera- 
ture in  the  escaping  gases  is  necessary,  otherwise  the  draught 
would  be  very  feeble.  But  when  we  use  a  blower  to  force  air 
into  the  furnace  the  products  of  combustion  can  be  made  to  leave 
the  chimney  if  required  at  a  temperature  but  little  higher  than 
that  of  the  atmosphere.  Hence,  the  heat  from  the  products  of 
combustion  may  be  used  to  elevate  the  temperature  of  the  inner 
junctions  of  a  thermo-electric  battery,    row   after  row,   each  row 


receiving  heat  from  the  gases  at  a  lower  temperature  than  the 
preceding  row.  The  gases  part  with  nearly  all  their  heat  before 
entering  the  chimney.  The  first  row  in  this  method  would  natur- 
ally receive  heat  at  the  inner  junctions,  but  this  temperature 
would  be  too  high  for  the  metals  to  endure  without  either  fusion  or 
rapid  oxidation.  In  order  to  overcome  this  difficulty  the  writer  pro- 
poses to  force  air  into  the  thermo-electric  battery  beyond  the  fur- 
nace, and  so  .is  to  mingle  with  the  products  of  combustion  of  very 
high  temperature  which  proceed  from  the  furnace.  By  tliis  plan  we 
shall  have  a  large  volume  of  mixed  g.ises,  at  a  temperature  which 
will  not  be  loo  high  for  the  inner  junctions  of  the  battery  to 
endure.  A  great  many  elements  will  be  needed  to  absorb  the 
heat  from  the  large  volume  of  mixed  gases.  The  temperature  of 
the  last  set  of  elements  at  their  outer  ends  should  preferably  not 
greatly  exceed  the  temperature  of  the  atmosphere. 

Third  Method. — It  is  said  that  the  range  of  temperature  in 
Ihermo  batteries  is  only  about  ninety  degrees.  There  is  no  ad- 
vantage in  maintaining  the  heated  ends  at  a  temperature  of  more 
than  ninety  degrees  higher  than  their  cooler  ends.  This  being 
the  case,  I  propose  to  utilize  the  outer  ends  of  the  first  set  of  ele- 
ments as  a  source  of  heat  for  the  inner  or  hotter  ends  of  the 
second  set  of  elements,  the  ends  of  which  are  nearly  in  contact 
therewith,  then  the  outer  ends  of  the  second  set  as  a  source  of 
heat  for  the  inner  or  hotter  ends  of  another  or  third  set,  and  so 
on  until  the  inner  ends  of  the  last  set  have  a  temperature  of  about 
ninety  degrees  above  that  of  the  atmosphere.  Thus  I  might  ha\e 
about  ten  sets  of  elements,  the  outer  end  of  each  set  serving  as  a 
source  of  heat  for  the  next  set.  A  portion  of  the  heat  which 
enters  each  set  of  elements  is  transformed  into  electricity,  and 
therefore,  as  heat,  it  disappears. 

It  is  probable  that  in  a  thermo-electric  battery,  constructed  ac- 
cording to  my  plans,  the  second  law  of  thermodynamics  would 
app.oximately  hold.  Supposing  that  we  maintain  the  inner  junc- 
tions of  the  inner  set  of  elements  at  a  temperature  of  960°  Fah- 
renheit, and  the  ends  of  the  last  set  at  a  temperature  of  150°,  then 
if  the  second  law  of  thermodynamics  holds  good  here  we  should 
have  a  theoretical  efficiency  of 

(960° +  460°)  -  (150° +  460°) 
960°  +  460° 
which  is  equal  to  fifty-seven  per  cent.  This  is  a  much  greater 
efficiency  than  any  which  has  ever  been  obtained  from  any  steam 
or  gas  engine.  It  should  be  stated,  howevei,  that  a  deduction 
should  be  made  for  the  power  required  to  operate  the  blower 
when  we  use  one. 

Here,  then,  are  several  nietliotls  proposed  for  economizing  heal 
in  the  ihernio-eleclric  batter}'.  All  these  methods  may  be  com- 
bined, then  we  shall  obtain  the  highest  efficiency. 


SPARKS. 

The  failure  is  announced  of  the  Holmes  Electric  Co.,  of 
Montreal.  The  assets  of  the  company  were  recently  sold  by 
auction. 

It  is  reported  that  the  first  building  in  Canada  to  be  lighted 
with  acetylene  gas  will  be  the  new  Presbyterian  church,  Palmers- 
ton,  Ont. 

.iVn  employee  of  the  Royal  Electric  Co.,  named  Sabaoulh  was 
killed  in  the  Company's  factory  recently  by  coming  in  contact 
with  a  large  belt. 

Following  the  example  of  the  ladies  of  London,  the  members  of 
the  King's  Daughters  Society,  Cornwall,  acted  as  conductors  on 
the  electric  cars  on  September  i6lh,  with  the  object  of  raising 
funds  for  the  general  hospital  in  that  town. 

Messrs.  R.  J.  McGowan,  Secretary  Fire  Dept.,  Toronto,  and 
Z.  Benoit,  Chief  of  the  Montreal  Fire  Department,  were  among 
the  promoters  of  the  National  Association  of  Police  and  Fire  Tele- 
graph Superintendents  organized  in  Brooklyn,  N.  Y.,  on  Septem- 
ber 15th. 

Messrs.  Fregeau  &  Lecroix  have  recently  purchased  the  electric 
light  plant  at  Three  Rivers  formerly  owned  by  the  corporation. 
The  purchasers  propose  to  obtain  power  from  the  falls  at  Price's 
Mills  on  the  Batiscan  river,  14  miles  distant  from  the  city.  It  is 
said  to  be  their  intention  to  also  supply  light  to  the  neighboring 
villages. 

When  350  watts  make  one  horse-power,  when  copper  wire  sells 
for  five  cents  a  ton,  when  six  inches  make  one  foot,  when  two  feet 
make  one  yard,  when  one  watt  equals  a  kilowatt — then  53  cents 
will  make  one  dollar,  and  the  people  of  the  United  States  will 
stand  as  the  largest  aggregation  of  dishonest  repudiators  in  the 
history  of  the  world. — New  York  Electrical  Review. 
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SPARKS. 

Since  the  first  of  August  the  Montreal  Street  Railway  Company 
have  refused  to  accept  payinent  of  fares  in  American  silver. 

There  was  a  collision  on  the  Hamilton  Radial  Railway  Co.'s 
line  on  Sept.  loth.  Only  two  persons  were  injured,  and  these  but 
slightly. 

The  Hamilton  Street  Railway  Co.  have  notified  their  employees 
that  a  reduction  of  ten  per  cent,  in  salaries  will  be  made  com- 
mencing October  ist. 

The  Port  .\rthur  Pulp  Timber  Co.  is  being  incorporated  to  manu- 
facture timber  and  to  construct  electric  liglit  and  power  works. 
The  capital  stock  is  $200,000. 

Mr.  John  Patterson  states  that  construction  work  will  be  com- 
menced immediately  on  the  plant  of  the  Cataract  Power  Co.,  who 
propose  to  convey  power  from  DeCew  Falls  to  Hamilton. 

The  Armington  &  Sims'  Engine  Co.,  of  Piovidence,  Rhode 
Island,  which  suspended  on  the  first  of  the  month,  had  a  contract 
to  make  a  600  horse-power  engine  for  the  l.ondtMi  Street  Railwa\' 
Company. 

The  Telephone  Company  of  St.  Francois,  Riviere  du  Slid,  will 
seek  for  an  amendment  to  its  charter  at  the  next  session  of  the 
Provincial  Legislature  to  enable  it  to  prolong  its  line  as  far  as 
Montmagny. 

Negotiations  are  in  piogress  between  Toronto  capitalists  and 
the  company  who  operate  the  horse  car  system  at  Niagara  Falls, 
looking  to  the  transfer  of  the  line  and  its  transformation  into  an 
electric  road. 

The  management  of  the  Toronto  Technical  School  have  added 
$100  to  the  salary  of  Mr.  James  Milne,  Lecturer  in  Electricity, 
and  have  given  him  the  supervision  of  the  drafting  room,  me- 
chanics, electricity,  steam  and  the  steam  engine. 

Application  will  shortly  be  made  to  Parliament  for  the  incor- 
poration of  the  Moto-Cycle  Co.,  of  Canada,  Ltd.,  to  manufacture 
and  sell  horseless  vehicles.  The  headquarters  of  the  company  are 
to  be  at  Montreal.  The  proposed  capital  is  $150,000  in  shares  ctf 
$10.00  each. 

At  the  annual  meeting  of  the  standard  Light  &  Power  Co.,  held 
in  Montreal  recently-,  the  former  Board  of  Directors  was  re-elected 
and  the  following  officers  appointed  for  the  ensuing  year :  R. 
Wilson  Smith,  president  ;  W.  McLea  Walbank,  vice-president  and 
managing  director  ;   E.  Craig,  secretary-treasurer. 

The  building  and  plant  of  the  Palmerston  Electric  Light  Co., 
was  totally  destroyed  by  fire  last  month,  together  with  100  cords 
of  wood  belonging  to  the  company.  The  loss  is  a  heavy  one,  the 
insurance  being  only  $1,600.  It  is  said  to  be  the  intention  of  the 
company  to  rebuild  and  instal  a  new  plant  immediately. 

In  order  to  get  belter  service  to  points  between  Arnprior  and 
Pembroke,  the  Bell  Telephone  Co.  has  constructed  a  new  copper 
wire  line  from  Ottawa  to  Arnprior.  The  Company  have  also  a 
direct  line  from  Ottawa  to  Brockville  via  Almonte  and  Carleton 
Place,  and  a  new  line  is  under  construction  from  Ottawa  to  Mor- 
risburg,  via  Metcalf  and  Winchester. 

The  courts  of  Montreal  will  decide  in  a  day  or  two  whether  or 
not  the  Standard  Light  &  Power  Co.  and  the  Bell  Telephone  Co. 
have  power  to  open  up  the  streets  of  the  city  and  lay  underground 
mains  without  the  consent  of  the  City  Council,  by  virtue  of  the 
authority  conferred  upon  them  by  the  Quebec  Legislature.  Each 
company  has  commenced  the  construction  of  underground  mains, 
but  work  has  been  stopped  by  the  city  authorities,  pending  a  legal 
decision  on  the  above  point. 

A  bill  is  now  under  consideration  in  the  Dominion  Parliament 
for  the  incorporation  of  the  Mather  Bridge  and  Power  Company. 
The  object  of  the  company  is  to  bridge  the  Niagara  river  at  Port 
Erie  and  to  generate  electrical  power  by  means  of  an  immense 
paddle  wheel  attached  to  the  centre  of  the  bridge.  The  bill  is  be- 
ing opposed  on  the  grounds  that  the  wheel  would  be  an  obstruc- 
tion to  navigation,  and  that  the  country  should  receive  a  revenue 
from  the  utilization  of  the  water  power. 

The  streets  of  the  town  of  Newmarket  have  been  in  darkness 
since  last  April,  at  which  time  the  electric  light  service  was  dis- 
continued, on  the  grouiul  of  unprotitableness.  Ten  thousand  dol- 
lars have  recently  been  invested  by  the  municipality  in  a  new  plant, 
from  which  arc  lighting  for  the  streets  and  incandescent  lighting 
for  commercial  and  private  use  will  be  furnished.  The  new  sys- 
tem is  being  rapidly  put  in  working  order,  and  is  expected  to  go 
into  operation  within  a  week  from  date. 

The  International  Trailing   Co.  will  submit  to  the    Cit)-  Counci 
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of  Kaslo,  B.  C,  a  proposition  to  install  an  efficient  lighting 
system,  arc  and  incandescent,  on  condition  that  the  city  will  con- 
tract at  the  price  of  $100  per  month  for  twelve  arc  lights,  for  ten 
years,  and  exempt  the  property  of  the  company  from  taxation. 
The  company  guarantee  also  to  furnish  light  to  private  consumers 
at  a  reasonable  figure,  and  to  sell  their  plant  to  the  city  at  a 
figure  to  be  agreed  upon  at  ihe  expiration  of  the  term  of  their 
contract. 

The  town  of  Peterboro'  recently  invited  tenders  for  public 
lighting.  .\o  tenders,  were  however,  received.  A  letter  was 
read  from  the  Peterboro'  Light  &  Poiver  Co.,  staling  that  they 
refrained  from  submitting  a  tender  on  the  ground  that  the  contract 
was  too  stringent.  They  objected  specially  to  the  clauses  stipu- 
lating that  the  poles  be  painted  and  that  a  penalty  of  75  cts.  per 
lamp  be  imposed  should  the  candle  power  be  found  to  be  at  any 
time  less  than  2,000.  The  Council  are  now  considering  the  ques- 
tion of  purchasing  a  plant  and  operating  it  as  a  municipal  enter- 
prise. 

Strained  relations  have  existed  for  some  time  past  between  the 
City  Council  of  Winnipeg,  and  the  Electric  Street  Railway  Com- 
pany of  that  city.  The  Council  contend  that  the  company  have 
forfeited  their  franchise  by  ignoring  the  terms  of  their  charter  as 
to  character  of  service  and  condition  of  maintenance  of  the  road. 
Mr.  Wm.  McKenzie,  the  president  of  the  road,  has  just  visited 
Winnipeg  with  the  purpose  of  arriving  at  a  settlement  of  the  diffi- 
culty. He  has  offered  to  sell  the  road  to  the  city,  as  he  claims 
that  it  has  been  a  source  of  trouble  to  the  present  owners  ever 
since  it  was  put  in  operation. 

The  formal  opening  of  the  Lachine  Rapids  Hydraulic  and  Power 
Company's  works  for  the  utilization  and  transmission  to  Montreal 
of  the  power  of  the  Lachine  Rapids,  took  place  last  month,  and 
was  attended  by  a  number  of  prominent  citizens.  Mr.  Burland, 
President  of  the  company-,  reviewed  the  history  of  the  enterprise, 
and  staled  that  up  to  the  present  about  $800,000  had  been  paid 
into  the  company,  proof  sufficient  of  confidence  on  the  part  of  the 
directors  and  shareholders  in  the  success  of  the  scheme.  Much 
credit  was  deservedly  bestowed  upon  Messrs.  W.  McLea  Walbank 
and  E.  T.  Pringle,  who  were  the  original  promoters  and  subse- 
quently the  engineers  of  the  work. 

The  Chambly  Water  Power  Co.  have  let  the  contract  to  Mr. 
Peter  Lyall,  of  Montreal,  for  the  construction  of  a  dam  across  the 
Richelieu  river  at  Chambly  for  generating  electric  power.  Aeon- 
tract  has  also  been  given  to  the  Stillwell-Bierce  Co.,  of  Davton, 
Ohio,  for  the  required  machinery-,  while  tenders  have  also  been  in- 
vited for  sub-contracts  amounting  to  upwards  of  half  a  million 
dollars.  It  is  proposed  to  transmit  electric  power  from  Chambly 
to  Montreal,  a  distance  of  15  miles.  It  is  expected  that  about 
20,000  horse  power  can  be  generated.  It  is  understood  that  the 
Royal  Electric  Co.,  of  Montreal,  who  are  shareholders  in  the 
Chambly  Power  Co.,  have  contracted  for  a  considerable  portion 
of  the  available  power. 

In  reply  to  Mayor  Fleming,  who  called  in  question  the  impar- 
tiality of  the  tests  of  the  electric  light  supplied  in  Toronto,  Mr. 
Higinan,  Chief  of  the  Inspection  Department  at  Ottawa,  declares 
his  report  to  be  an  exact  record  of  the  conditions  as  he  found 
them.  He  states  further  that  no  arrangement  was  made  with 
either  party  as  to  the  time  when  the  test  should  be  made,  nor 
had  either  party  any  opportunity  of  "padding"  the  report  or 
exerting  any  influence  that  would  tend  to  bias  the  report  for  or 
against  either  party.  Mr.  Higman  also  points  to  the  fact  that 
arc  lighting  dynamos  being  constant  current  machines,  it  would 
be  exceedingly  difficult  and  inconvenient  for  the  company  to  vary 
the  output  to  any  appreciable  extent. 

Some  experiments  on  the  efliect  of  heat  on  insulating  materials 
made  by  Mr.  C.  E.  Skinner,  are  summarized  in  the  following  con- 
clusions :  1.  The  insulation  resistance  of  all  ordinary  fibrous  in- 
sulating materials,  such  as  paper,  cloth,  etc.,  decreases  upon 
being  heated  up,  and  then  increases  again  when  the  moisture  is 
expelled.  2.  Continued  heating  of  31  hours  at  120  degrees  centi- 
grade does  not  lower  the  insulation  resistance  of  pa|>er.  3.  The 
insulation  resistance  of  completed  apparatus  shows  the  same 
characteristics  as  the  insulation  resistance  of  materials  taken 
separ.Ttely.  4.  A  low  insulation  resistance  is  not  necessarily  an 
indication  of  [wor  insulation,  but  probably  an  indication  of  the 
conditions  of  the  appar.ttus  in  regard  to  moisture.  5.  .A  high 
electromotive  force  should  not  be  applied  to  .apparatus  when  the 
insulation  resistance  is  low.  6.  Material  which  is  badly  deterior- 
ated mechanically  by  heat  may  still  have  a  high  insulation  resis- 
l.ince  but  very  poor  insul.iting  qu.nlities. 
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The  Cily  Council  of  St.  Thomas  h^ve  decided  lo  gr.iiil  a  tlircc 
years  lighting  conlract  10  the  gas  company. 

An  effort  is  being  made  lo  induce  the  Council  of  N'orlh  Hay  to 
have  the  streets  of  that  town  lighted  by  electricity. 

A  bill  has  been  introduced  in  the  Dominion  Parliaiiieiit  lo  in- 
corporate the  Columbia  Telephone  &  Telegraph  Co. 

The  Gravenhurst  Electric  Light  &  Power  Co.  have  succeeded 
to  the  business  of  the  Gravenhurst  Electric  Light  Co. 

The  St.  Johns,  Que.,  Electric  Light  Co.,  are  negotiating  for  the 
necessary  supply  of  power  to  operate  their  system  successfully. 

Wm.  Simpson,  an  electrician  with  the  Cortland  Automatic  I'iie 
Alarm  Co.,  won  the  (irsi  jirize  in  the  recent  bicycle  road  race  at 
Toronto. 

The  Consolidated  Railway  &  Light  Co.,  Victoria,  B.  C,  will 
install  an  additional  dynamo,  weighing  8,000  lbs.,  purchased  in 
England. 

The  Peoples'  Heat  &  Light  Co.,  composed  of  Boston  capitalists, 
is  reported  to  have  purchased  the  franchise  and  works  of  the 
Halifax  Gas  Light  Co. 

The  Nova  Scotia  Telephone  Co.  have  just  completed  their  new 
line  between  Glasgow,  Pictou  &  Truro,  in  connection  with  their 
long  distance  line  to  Halifa.\. 

Mr.  J.  W.  Taylor,  late  man.iger  of  the  Ottawa  Porcelain  & 
Carbon  Co.,  is  said  to  have  purchased  a  valuable  Feldspar  mine 
suitable  for  the  manufacture  of  porcelain  ware  and  insulating  ma- 
terial. 

It  is  reported  that  an  electric  railway  is  to  be  immediately  con- 
structed from  Liverpool,  N.  S.,  to  the  pulp  mill  at  Million,  N.  S., 
to  carry  the  product  of  the  mill  to  the  seaport,  and  also  to  carry 
passengers. 

The  Sussex,  N.  B.,  Water  &  Electric  Light  Co.  lias  recently 
been  organized,  and  is  about  to  erect  a  station  28  ■  50  ft.  in  size. 
The  company  expect  lo  have  their  plant  in  operation  before  the 
close  of  the  year. 

The  Ottawa  Electric  Railway  Co.  are  equipping  their  cars  with 
fenders.  It  is  proposed  to  place  a  fender  at  one  end  of  ihe  car 
only,  and  lo  construct  loops  so  that  the  car  may  be  turned  around 
at  the  end  of  the  trip. 

As  a  result  of  a  recent  visit  of  the  president  and  directors  of  the 
St.  John  Railway  Co.,  it  was  decided  to  remove  the  electric  plant 
to  the  Company's  new  building  on  Smythe  street,  and  to  install 
additional  machinery. 

The  Montreal  Street  Railway  Co.  have  just  completed  the  con- 
struction of  an  immense  new  chimney,  the  diameter  of  which  is  54 
feet  at  the  base,  and  the  height  225  feet.  Two  million  bricks 
weie  used  in  its  construction. 

A  bill  is  before  Parliament  to  authorize  the  formation  of  the 
Canadian  Electric  Light  &  Power  Co.,  with  authority  to  build  an 
electric  railway  from  Cobourg,  via  Port  Hope,  Toronto  and 
Hamilton,  to  the  Suspension  Bridge. 

Li  Hung  Chang,  the  distinguished  Chinaman  who  recently 
visited  Canada,  took  his  first  ride  in  an  electric  car  on  the 
Niagara  Falls  Park  &  River  Electric  Railway,  having  previously 
refused  to  embark  on  the  American  Gorge  road. 

The  Quebec  Legislature  will  be  asked  at  its  next  session  to  in- 
corporate the  St.  Hyacinthe  City  &  Granby  Railway  Co.  lo  con- 
struct a  railway  to  be  operated  by  steam,  electricity  or  other 
motive  power,  from  Brigham,  Brome  county,  to  St.  Hyacinthe. 
Capital  $100,000. 

On  the  route  of  the  extension  of  the  Montreal  Park  and  Island 
Railway  lo  Lachine,  there  has  been  discovered  a  piece  of  swamp 
which  will  entail  a  great  deal  of  expense  in  the  way  of  filling  up. 
About  2000  loads  of  slabs  have  already  been  used  as  filling,  and 
the  end  is  not  yet. 

The  Richelieu  Telephone  Co.'s  property  has  recently  been  pur- 
chased by  the  Pare  &  Pare  Telephone  Co.  The  company's  lines 
run  from  St.  Ramie  lo  St.  Guilleaume,  Que.,  connecting  with  other 
lines,  forming  a  system  of  263  miles  in  length,  connecting  47 
towns  and  villages. 

The  corporation  of  St.  Johns,  Que.,  have  recently  entered  into 
a  new  contract  with  the  electric  light  company.  In  future  only  a 
few  of  the  principal  places  in  the  town  will  be  lighted  with  arc 
lights,  other  parts  being  lighted  by  25  c.  p.  incandescent  lights. 
The  total  cost  to  the  corporation  will  be  $1,200  per  year. 

Mr.  W.  H.  Meldrum  is  at  the  head  of  a  new  company  which  has 
lately  been  formed  in  Peterboro'  for  the  purpose  of  supplying 
eleciric  power.     An  electric  plant,  including    multiphase  generat- 


ors and  motors,  costing  in  the  neighborhood  of  $25,000,  is  being 
installed  for  the  company,  under  the  direction  of  Mr.  J.  M.  Camp- 
bell, electrical  engineer  of  Gananoque. 

The  following  are  the  officers  elect  of  the  Halifax  Tramway 
Co.:  President,  Henry  M.  Whitney;  Vice-Presidents,  John  V. 
Payzanl  and  Hon.  D.  McKeen  ;  .Secretary,  B.  F.  Pearson  ; 
Directors,  John  V.  Payzanl,  .Adam  Burns  and  Thomas  Fyschc. 
The  company  have  taken  over  the  road  from  Mr.  Brown,  the  con- 
tractor, and  it  is  in  successful  operation. 

The  Hull  and  Aylmer  Electric  Railwjiy  Co.  are  endeavoring  to 
obtain  from  the  Dominion  Parliament  the  necessary  legislation  \o 
allow  them  to  change  the  name  of  the  company  to  the  "  Hull  and 
Aylmer  R.iilway  Co.,  "  and  lo  cross  the  Suspension  bridge  and 
land  passengers  In  Ottawa.  Their  application  is  being  strongly 
opposed  by  the  Ottawa  Eleciric  Railway  Co. 

Notice  is  given  that  application  will  be  made  at  the  next  session 
of  the  Dominion  Parliament  for  the  incorporation  of  a  company  to 
construct  and  operate  a  railway  easterly  from  Vancouver  through 
the  North-Wesl  Territory  and  Manitoba  and  the  province  of 
Ontario  lo  the  Great  Lakes,  and  to  construct  and  operate  tele- 
graph and  telephone  lines  along  the  said  railway. 

A  charter  will  be  applied  for  on  behalf  of  the  St.  Jerome  Power 
&  Eleciric  Light  Co.,  Ltd.  The  object  of  the  company  is  lo 
acquire  the  eleciric  plant  now  in  operation  at  St.  Jerome,  Que., 
and  the  water  power  and  mill  privileges  by  which  the  same  is 
operated.  The  proposed  capital  stock  is  $50,000;  the  chief  place 
of  business  to  be  at  St.  Jerome,  and  the  head  office  at  Montreal. 

A  company  has  been  formed  at  Quebec  lo  take  over  the  fran- 
chise given  by  the  City  Council  to  Mr.  Beemer  for  the  construc- 
tion of  an  eleciric  street  railway.  About  a  quarter  of  a  million 
dollars  has  already  been  subscribed,  and  the  construction  of  the 
road  is  lo  be  commenced  immediately.  The  power  for  the  opera- 
lion  of  the  road  will  be  supplied  by  the  Montmorency  Electric 
Light  &  Power  Co. 

It  is  reported  that  owing  to  the  unwillingness  of  the  Dundas 
town  Council  to  grant  the  assistance  asked  for,  the  Hamilton  & 
Dundas  Railway  Co.  have  abandoned,  for  the  present  at  least, 
their  intention  of  reconstructing  the  road  and  adopting  electricity 
as  the  motive  power.  Instead  of  so  doing  it  is  said  to  be  the 
intention  to  purchase  a  new  dummy  engine  and  new  cars,  and  lo 
lay  new  track  between  Dundas  and  the  limits  of  the  city  of 
Hamilton. 

A  report  on  the  route  of  the  proposed  Huron  &  Ontario  eleciric 
railway  has  been  presented  lo  the  president  and  directors  of  the 
company  by  the  engineer,  Mr.  A.  Brunei.  It  is  proposed  to 
utilize  a  number  of  water  powers  in  the  county  of  Grey  for  power 
purposes.  The  entire  length  of  the  road  will  be  285  miles,  and  it 
is  stated  that  the  road  will  open  up  a  new  section  of  country  with 
a  population  of  140,000,  and  secure  trade  which  is  now  carried  on 
by  means  of  horses. 

It  is  reported  that  the  business  of  the  Niagara  Falls  Park  & 
River  Railway  Co.,  for  the  past  season  has  been  disappointing, 
and  that  steps  are  to  be  taken  to  reduce  the  cost  of  operation.  In 
this  connection  it  is  also  reported  that  Mr.  Ross  Mackenzie,  the 
manager  of  the  road,  has  tendered  his  resignation  and  has 
been  succeeded  by  Mr.  Phillips,  late  chief  engineer,  and  that  nego- 
tiations are  in  progress  between  the  directors  of  this  road  and  the 
Niagara  Gorge  road,  looking  to  the  amalgamation  of  the  two 
systems. 

The  Lachine  Rapids  Hydraulic  &  Power  Co.  have  commenced 
the  erection  of  a  receiving  station  at  the  corner  of  Seminary  and 
McCord  streets,  from  which  wires  will  be  strung  on  steel  poles  lo 
the  generating  works  at  Lachine.  On  some  streets,  however, 
underground  conduits  will  be  laid,  provided  the  dispute  between 
the  company  and  the  city  of  Montreal  regarding  the  laying  of 
these  conduits  shall  result  favorably  to  the  company.  A  contract 
for  507,000  lineal  feet  of  concrete-lined  iron  conduit  has  been 
given  to  the  National  Conduit  Co.,  of  New  York,  at  the  price  of 
$150,000. 

The  City  Council  of  Victoria,  B.  C,  recently  passed  a  by-law 
imposing  a  number  of  restrictions  upon  the  operation  of  the  street 
car  system  of  the  Consolidated  Railway  Co.,  of  that  city.  The 
railway  company  have  obtained  from  the  courts  an  order  that  the 
validity  of  this  by-law  shall  be  argued  and  legally  decided.  The 
railway  company  claim  that  the  by-law  is  illegal,  inasmuch  that  it 
seeks  to  impose  conditions  and  restrictions  which  are  at  variance 
with  the  agreement  of  1894  between  the  city  and  the  Victoria 
Electric  Railway  &  Lighting  Company,  to  whose  charter  the 
Consolidated  Railway  Co.  have  succeeded. 
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PRESERVATION  OF  WOODEN  POSTS. 

The  conduction  of  the  electric  current  for  various 
purposes  necessitates  the  use  of  an  immense  number  ot 
wooden  posts  as  supports  for  the  conducting  wires  and 
cables,  and  the  preservation  of  these  posts,  which  are 
set  in  the  ground,  is  a  question  which  has  caused 
electric  and  other  engineers  a  large  amount  of  thought. 

According  to  "La  Nature"  great  interests  are 
involved,  for  it  is  estimated  that  in  Europe,  alone, 
there  are  about  20,000,000  posts  in  use  for  carrying 
electric  wires.  The  wood,  where  it  is  set  in  the 
ground,  "betwixt  wind  and  water,"  is  very  soon 
destroyed,  and  a  number  of  posts  have  to  be  replaced 
each  year.  It  is  estimated  that  in  Europe,  alone,  the 
maintenance  of  the  posts  costs  nearly  $4,000,000  per 
year. 

Attempts  have  been  made  to  prolong  the  life  of  the 
post  by  the  injection  of  metallic  salts,  as  sulphate  ot 
copper,  or  iron,  or  creosoting,  and  a  certain  measure  of 
success  has  been  obtained  ;  but  in  time  rains  dissolve 
and  carry  away  these  substances.  It  is  now  proposed 
to  proteet  the  weak  point  of  a  post  by  a  stoneware 
cover.     This  has  been  tried  and  has  given  good  results. 

Numerous  observations  have  shown  that  a  post  is 
attacked  for  a  length  of  from  ten  to  twelve  inches  from 
the  surface  of  the  ground,  which  is  the  depth  to  which 
rains  usually  penetrate.  This  distance  is  covered  with 
two  half  cylinders  of  salt-glazed  stoneware  joined 
together,  and  the  space  between  the  stoneware  and  the 
post  is  filled  with  a  damp-resisting  cement,  such  as 
Portland  cement  with  sand  or  gravel.  A  ring  is  fixed 
onto  the  post  just  above  the  level  of  the  stoneware  coat, 
and  the  top  is  made  up  of  cement  laid  at  an  angle  so 
that  the  rain  will  run  oft". 

Very  careful  experiments  go  to  show  that  this 
method  of  preserving  a  post  will  increase  its  life  by 
more  than  five  times,  and  the  cost  would  be  very  slight 
in  comparison  to  the  benefits  obtained. 


LEGAL. 

Re  Brantford  Electric  and  Power  Co.  and  Draper. — Judgment 
on  appeal  by  the  company  from  order  of  Kalconbridge,  J.,  refer- 
ring an  award  back  to  the  arbitrator.  The  company  were  the 
assignees  of  the  lessor,  and  Draper  was  assignee  of  the  lessees, 
mentioned  in  the  lease  of  water  power.  The  lessor  had  an  option 
under  the  terms  of  the  lease  to  refuse  to  renew  the  term,  in  which 
case  he  was  to  pay  for  the  "  building  and  erections  "  on  the  land, 
at  a  price  to  be  ascertained  by  the  arbitrator.  The  award  in 
question  made  upon  the  lessor's  election  not  to  renew  did  not 
award  to  the  lessee  the  value  of  certain  fixed  and  moveable  m.i- 
chinery.  The  order  of  Kalconbi-idge,  J.,  directed  that  the  value 
of  the  machinery  should  be  included.  The  court  dismissed  ilu- 
appeal  with  costs. 

The  suit  of  the  Rojal  Electric  Co.,  of  Montreal,  against  the 
town  of  Maissoneuve,  and  the  Edison  General  Electric  Co.,  inter- 
vening, was  argued  recently  before  Mr.  Justice  Charland  in  the 
Superior  Court  at  Montreal.  The  Montreal  Gazette  prints  the 
following  particulars  .and  decision  :  "  The  plaintiff  alleged  that  on 
the  16th  October,  1891,  by  deed  before  notary,  it  was  agreed  be- 
tween the  parties  that  the  plaintiff  should  furnish  the  town  of 
Maissoneuve  with  a  complete  system  for  the  lighting  of  the  town 
by  electricity,  the  sum  stipulated  being  $9,300  ;  that  the  plaintiff 
immediately  m.'inufactured  the  necessary  app;iratus  and  prosecuted 
the  work  with  diligence  until  slopped  by  an  injunction  and  other 
legal  proceedings.  The  pl.iintlff  claimed  the  sum  of  4, 375.50,  with 
interest,  for  work  done  and  material  furnished.  The  defendant 
called  in  the  Edison  General  Electric  Company  in  warranty,  and 
the  latter  comp.iny  took  up  the  suit  in  behalf  of  defendant.  The 
Court  held  that  the  plaintiff  had  proved  its  .allegations,  .ind  that 
the  intervening  p.irty  had  not  proved  its  ple.as,  and  judgment  was 
given  in  favor  of  the  plaintiff  for  the  amount   claimed,    $4,861.17.' 


PERSONAL. 

Mr.  A.  E.  Edkins,  of  the  Boiler  Insurance  and  Inspection  Co-'s 
staff,  sailed  a  few  days  ago  per  ste.amer  Lucania  for  England. 

Mr.  H.  M.  Whitney,  formerly  president  of  the  West  End  Street 
Railway  company,  of  Boston,  has  been  elected  president  of  the 
Halifax,  N.  S.  Electric  Tramway  company. 

The  many  friends  of  Mr.  Ross  McKenzie,  manager  of  the 
Niagara  Falls  Park  &  River  Railway,  will  be  pleased  to  learn  that 
he  is  recovering  from  the  severe  attack  of  typhoid  fever,  which 
at  one  time  threatened  to  prove  fatal. 

Mr.  W.  E.  Davis,  formerly  electrician  of  the  Toronto  Railway 
company,  and  more  recently  electrical  engineer  and  purchasing 
agent  of  the  Detroit  Railway,  has  been  appointed  manager  of  the 
Bearinger  electric  road,  operating  between  Saginaw  and  Bay 
City,  Mich. 

It  is  announced  on  the  authority  of  Professor  McCallum,  who 
is  at  present  in  Europe  in  connection  with  arrangements  for  the 
meeting  of  the  British  Association  next  year,  that  Lord  Kelvin, 
the  celebrated  electrician,  will  be  among  the  scientists  who  will 
attend  this  meeting. 

Mr.  C.  F.  Medburj'  has  resigned  his  position  with  Messrs. 
Ahearn  &  Soper,  of  Ottawa,  and  has  accepted  a  position  with  the 
Western  Electric  Company,  of  Chicago,  with  headquarters  in 
New  Vork  city.  The  removal  of  Mr.  Medbury  will  be  deeply  re- 
gretted in  electrical  circles  in  Canada.  He  was  acknowledged 
to  be  one  of  the  brightest,  most  energetic  and  gentlemanly  of  the 
representatives  of  the  manufacturing  companies  in  the  Dominion, 
and  may  be  expected  to  give  a  good  account  of  himself  in  what- 
ever capacity  he  may  be  placed. 


TRADE  NOTES. 

The  Beaverton  Electric  Light  Co.  are  adding  a  250  light  Edison 
dynamo  to  their  present  plant. 

The  Consolidated  Railway  Co.,  of  \'ancouver,  have  installed  a 
150  kilowatt  monocyclic  generator. 

P.  Mcintosh  &  Sons,  Toronto,  have  purchased  a  300  light  plant 
from  the  Canadian  General  Electric  Co. 

The  Canadian  General  Electric  Co.  have  sold  a  150  kilowatt 
monocyclic  generator  to  the  Hull  Electric  Co. 

The  O'Keefe  Brewing  Co.,  of  Toronto,  are  installing  a  500 
light  direct-connected  unit.  The  Canadian  General  Electric  Co. 
have  the  contract. 

The  New  Glasgow  Electric  Light  &  Power  Co.  are  installing  a 
75  kilowatt  alternator  of  the  Canadian  General  Electric  Com- 
pany s  monocyclic  type. 

The  firm  of  Ness,  McLaren  &  Bate,  electrical  supplies,  Mon- 
treal, has  been  dissolved.  Mr.  Norman  W.  McLaren  will  con- 
tinue the  business  under  the  former  name. 

The  Royal  Electric  Co.  are  installing  in  the  asylum  for  insane 
at  Mimico  two  direct  current  generators  with  a  capacity  of  500 
lamps,  to  supplement  the  pl.ant  which  was  put  in  there  some  years 
ago. 

Messrs.  John  Starr,  Son  &  Co.,  of  Halifax,  have  recently  issued 
a  very  complete  catalogue  of  70  pages,  and  of  convenient  size, 
containing  illustrations  and  prices  of  the  various  kinds  of  elec- 
trical apparatus  which  they  handle. 

The  Weekes-Eldred  Co.,  sole  manufacturers  for  Canada  of  the 
Improved  Jones  L'nder-Feed  .Mechanical  Stoker,  have  opened  an 
office  at  No.  512  Board  of  Trade  Building,  Toronto,  prepar.itory 
to  introducing  the  invention  throughout  the  Dominion. 

The  Colliery  Engineer  Co.,  proprietors  of  the  International 
Correspondence  Schools,  at  Scranton,  Pa.,  were  p.artially  burned 
out  on  the  morning  of  the  30th  of  August.  They  advise  us  that 
fortunately  their  printing  plant  was  in  another  building,  and  they 
had  reserves  of  all  instruction  and  question  p.ipers,  drawing 
plates  ;ind  other  supplies  and  stationery  used  in  the  schools  in 
still  another  building,  so  that  their  business  will  not  be  seriously 
interfered  with.  They  have  secured  new  and  more  commodious 
offices  and  are  prepared  to  enroll  and  instruct  students  as  usual. 

The  Corporation  of  the  town  of  Sudburj-  have  closed  a  contract 
with  the  Royal  Electric  Co.,  lor  the  installation  of  one  of  their  75 
kilow.itt  "  S.  K.  C."  two  phase  alternating  current  generators  ; 
from  which  they  will  operate  15  alternating  current  arc  l.imps  for 
street  lighting,  .ibout  1,000  incandescent  lamps,  and  a  number  of 
motors.  We  are  advised  that  this  is  the  first  alternating  current 
plant  in  Ontario,  other  than  experimental,  and  demonstrates  the 
flexibility  of  the  alternating  two  phase  system.  They  can  serve  a 
night  load  as  well  as  a  day  load,  from  the  same  dynamo,  and  only 
use  one  circuit,  m.iking  it  possible  to  riui  a  lighting  and  |x>wer 
system  with  only  one  circuit  and  one  machine. 
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ELECTRiaTY  ON  A  STEAM  ROAD. 

The  latest  development  in  C;uiaclian  electric  railway 
work  is  the  equipping^  of  the  Aylmer  branch  of  the 
Canadian  Pacific  Railway  with  electric  service.  This 
line  extends  from  Hull,  a  suburb  of  Ottawa,  to  Aylmer, 
where  it  connects  with  the  Pontiac  Pacific  Junction 
Railway  extending  60  or  70  miles  up  the  north  side  of 
the  Ottawa  river.  The  section  from  Hull  to  Aylmer 
has  been  leased  by  the  Hull  Electric  Co.  for  a  term  of 
35  years,  the  understanding  being  that  besides  passen- 
ger and  mail  traffic  they  are  to  handle  all  through  and 
local  freight  delivered  to  them  by  either  the  Canadian 
Pacific  Railway  or  the  Pontiac  Pacific  Junction  Railway. 
As  they  are  the   only  connecting  link  with  the  Pontiac 


Ont.,  and  operate  under  a  head  of  9  feet.  F"our  60  inch 
wheels  are  now  installed  and  space  is  provided  tor  two 
more. 

The  electrical  equipment  of  the  power  house  consists 
of  two  M.  P.  4-200-425  generators  built  by  the 
Canadian  General  Electric  Company.  For  controlling 
the  output  of  these  machines  there  is  a  white  marble 
switchboard  consisting  of  two  generator  panels,  two 
feeder  panels  and  a  total  output  panel,  all  of  the 
General  Electric  standard  type  and  supplied  by  the 
Canadian  Co.  Besides  these  there  are  three  panels 
containing  the  "Barbour"  water  wheel  regulator  by 
which  the  current  output  of  the  generators  is  automati- 
cally kept  constant  by  cutting  in  or  out  dead    resistance 
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Pacific  Junction  Road  it  can  readily  be  understood  that 
the  quantity  of  freight  is  considerable,  amounting 
usually  to  50  or  75  cars  per  day.  This  freight  is 
mostly  handled  at  night,  leaving  the  road  free  during 
the  day  for  passenger  traffic. 

At  the  Aylmer  end  of  the  line  the  company  owns  60 
acres  situated  on  Deschesne  Lake,  a  sheet  of  water 
three  miles  wide  by  27  miles  long  ;  an  ideal  spot  for 
sailing  and  boating,  thus  forming  a  strong  attraction 
for  the  Ottawa  citizens.  Indeed  the  traffic  has  been  far 
beyond  expectations  and  the  train  service  had  to  be 
increased  until  they  are  now  running  36  regular 
trainseach  way  per  daj-  besides  special  excursion 
trains. 

The  power  is  obtained  from  Deschesne  Rapids,  where 
the  lake  of  the  same  name  empties  itself  into  the  Ottawa 
River  at  a  point  midway  between  the  termini  of  the 
road. 

The  wheels  are  of  the  "  New  .American  "  type  manu- 
factured  by   Wm.    Kennedy   &    Sons  of  Owen  Sound, 


as  the  load  varies  on  the  line.  By  this  means  the  speed 
of  the  machines  is  kept  constant  and  the  variation  in 
voltage  is  held  within  a  very  close  limit. 

The  car  sheds  and  repair  shops  are  also  at  Deschesne 
and  are  fully  equipped  with  all  modern  appliances  for 
handling  and  inspecting  the  rolling  stock  which  at 
present  consists  of  five  closed  cars  and  five  open  cars, 
besides  a  mail,  baggage  and  express  car  and  a 
locomotive.  All  the  cars  are  mounted  on  double  trucks, 
and  are  each  equipped  with  two  G.  E.  1200  motors  with 
K.21  controllers.  The  closed  cars  are  42  feet 
long  over  all  and  finished  in  mahogany  throughout,  the 
outside  sheeting  being  also  solid  mahogany  finish,  in 
the  natural  wood.  These  cars  have  extra  large  vesti- 
bules at  each  end  provided  with  seats  for  the  accom- 
modation of  smokers,  and  divided  from  the  main  part  of 
the  car  by  double  sliding  doors.  The  open  cars  have 
13  benches  with  reversible  backs  and  their  finish  and 
solidity  are  excellent.  All  these  cars  were  built 
and    equipped   at   the   Canadian   General  Electric  Co.'s 


October,  1896 


CANADlflJsl     ELECTRlGfllj     fJHWS 


Peterboro  factories  from  where  they  were  shipped 
complete  ready  for  delivery  on  the  track. 

The  locomotive  is  of  particular  interest,  being  the 
first  of  the  kind  operated  in  Canada.  It  weighs  some- 
thing over  20  tons  and  is  provided  with  double  trucks, 
each  axle  being  equipped  with  a  motor.  As  all  the 
wheels  are  driven  full  traction  advantage  is  obtained 
from  the  total  weight  and  a  draw  bar  pull  of  10,000  lbs. 
can  therefore  be  exerted,  equivalent  to  the  power  of  the 
average  35  or  40  ton  steam  locomotive.  This  was 
also  designed  and  built  by  the  Canadian  General 
Electric  Co. 

In  equipping  this  road  the  Hull  Electric  Co.  have 
evidently  constantly  kept  before  them  the  maxim  that 
the  best  is  the  cheapest  in  the  end,  and  will  no  doubt 
reap  the  advantage  by  long  life  in  their  apparatus  and 
small  repair  bills. 

The  president  is  Mr.  Alexander  Eraser;  vice-president, 
Mr.  VV.  J.  Conroy;  secretary-treasurer,  Mr.  Jas.  Gibson; 
and  managing  director,  Mr.  H.  B.   Spencer. 

Besides  operating  the  railway,  the  company  have  also 
exclusive  privileges  for  both  private  and  public  lighting 
in  the  city  of  Hull  and  the  town  of  Aylmer,  and  for  the 
purpose  there  is  installed  at  the  power  house  a  150  K. 
W.  monocyclic  generator  with  a  standard  switchboard 
panel  and  equipment. 


A  NEW  DEPARTURE  IN  STREET  RAILWAY 
PRACTICE. 

The  proposition  was  seriouslj'  discussed,  in  connec- 
tion with  the  opening  of  a  new  electric  railway  project 
in  Eastern  Ontario,  recently,  to  employ  good  looking 
young  women  as  conductors,  as  a  means  of  popularizing 
and  enhancing  the  receipts  of  the  road.  It  remained, 
however,  for  Mr.  C.  E.  A.  Carr,  manager  of  the 
London,  Ont.,  Street  Railway  Co.,  to  make  a  practical 
test  of  the  idea. 

With  the  object  of  raising  funds  to  assist  in  furnishing 
the  new  Y.  M.  C.  A.  building,  about  eighty  good  look- 
ing and  fashionable  ladies  of  the  city  arranged  with  the 
street  car  company  to  act  in  the  capacity  of  conductors 
on  a  certain  day,  trusting  to  their  charms  to  swell  the 
receipts  and  realize  a  surplus  for  the  purpose  mentioned. 
On  the  day  preceding  the  one  on  which  they  were  to 
enter  upon  their  duties,  the  ladies  took  practice  trips 
over  the  lines,  and  made  careful  mental  notes  of  the 
manner  in  which  the  conductors  performed  their  duties. 

It  was  arranged  that  the  ladies  should  divide  them- 
selves into  detachments,  each  detachment  remaining  on 
duty  for  two  hours  at  a  time.  Much  to  everybody's 
surprise,  especially  as  the  morning  of  the  day  fixed  for 
the  experiment  proved  to  be  a  wet  one,  every  lady  con- 
ductor reported  for  duty  at  the  early  hour  at  which  the 
cars  begin  running.  More  than  half  of  the  preceding 
night  had  been  spent  in  decorating  the  cars  with  bunt- 
ing, and  when  the  rain  came,  it  destroyed  the  results  of 
all  the  labor  bestowed  in  this  direction.  Instead  of 
giving  way  to  discouragement,  the  ladies  soon  had  the 
interior  of  the  cars  charmingly  decorated  with  cut 
flowers. 

In  order  that  the  company  might  not  violate  the 
clause  in  their  agreement  with  the  city  which  provides 
that  at  least  two  men  shall  be  in  charge  of  each  car,  the 
manager  writes  us  that  the  company's  own  conductors 
had  charge  as  on  other  days,  the  ladies  merely  collecting 
fares  with  the  fare  box  and  issuing  transfer  tickets. 
One   young  woman,   however,   is  credited- with  having 


done  all  the  work  in  conducting  her  car  during  several 
shifts.  She  collected  fares,  stopped  and  started  the  car 
to  take  on  and  let  off  passengers,  registered  the  fares, 
made  change  and  issued  transfers,  and  also  ran  ahead 
of  the  car  at  the  railway  crossings. 

The  ladies  are  said  to  have  refused  to  recognize 
passes,  no  matter  by  whom  presented,  and  certain  of 
the  city  officials  who  are  accustomed  to  free  transporta- 
tion were  told  that  they  must  either  put  up  the  amount 
of  their  fare  in  good  coin  of  the  realm  or  get  off  and 
walk.  Having  become  unaccustomed  to  walking,  they 
had  recourse  to  the  other  alternative. 

Among  the  many  amusing  incidents  of  the  day,  a  local 
paper  records  the  following  :  "One  of  the  oflRcials  of 
the  road  saw  a  very  funny  thing  on  the  Springbank  line 
just  before  three  o'clock  in  the  afternoon.  The  con- 
ductor on  the  car  in  question  (which  was  returning  to 
the  city)  did  not  have  a  chaperon  or  any  passengers  on 
board,  and  the  young  woman  was  on  the  front  platform 
taking  instructions  from  the  motorman.  Seeing  an- 
other car  coming,  and  thinking  that  some  of  the  officials 
might  be  aboard  the  motorman  tried  to  get  the  young 
woman  to  leave  the  controller,  and  the  switch.  This 
she  would  not  do,  and  the  motorman,  bound  to  be  found 
on  duty  at  all  events,  put  his  both  arms  about  the  girl 
and  also  held  the  mechanism  governing  the  current. 
Passengers  on  the  passing  car  caught  a  glimpse  of  the 
queer  sight  as  the  up  car  passed,  the  girl  smiling 
saucily,  and  the  motorman  looking  abashed  at  having 
to  hold  in  his  arms  a  bundle  of  charms  in  broad  day- 
light." 

Manager  Carr  informs  us  that  notwithstanding  the 
unfavorable  weather  the  venture  was  on  the  whole  a 
satisfactory  one  for  the  street  railway. 


BERLIN  AND  WATERLOO  ELECTRIC 
RAILWAY. 

Mr.  E.  Carl  Briethaupt,  President  and  Manager  of 
the  Berlin  and  Waterloo  Electric  Street  Railway,  is  evi- 
dently determined  to  make  this  a  thoroughly  up-to-date 
road.  When  electricity  was  adopted  as  the  motive 
power,  light  rails  which  were  previously  in  use  were 
retained.  Last  winter,  however,  proved  them  to  be 
unsuitable,  great  difficulty  being  experienced  from  snow 
and  ice.  The  old  horse  cars  were  also  made  to  duty, 
after  having  been  vestibuled.  They  too  proved  to  be 
unsuited  to  the  new  order  of  things,  and  have  been  re- 
placed by  the  most  modern  style  of  coaches.  The 
necessary  quantity  of  60  lb.  steel  rails  has  now  been  pur- 
chased, to  replace  those  at  present  in  use  ;  new  car 
barns  are  in  process  of  construction,  and  the  spring  of 
1897  will  see  the  road  in  a  position  to  offer  its  patrons 
first-class  accommodation. 


CANADIAN  VS.  ENGLISH  ENTERPRISE. 

It  has  been  recently  staled  on  good  authoritx,  savs 
London  Lightning,  that  there  are  at  work  or  under  con- 
struction in  Canada  36  electric  street  railroads,  with  a 
total  length  of  nearly  600  miles.  No  less  than  750 
motor  cars  are  in  use  or  building,  and  the  sum  invested 
in  the  various  undertakings  is  a  little  over  four  millions 
sterling.  I^ngland  in  the  meantime  is  just  beginning  to 
wake  up,  rub  her  eyes,  and  wonder  whether  the  horse- 
tram  could  really  be  improved  upon,  and  whether  'jd. 
a  mile  running  costs,  with  speed,  cleanliness  and  com- 
fort, are,  on  the  whole,  preferable  to  7d.  a  mile  running 
costs,    polluted    streets,   frow.sy    'buses,    the   travelling 
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powers  of  a  gouty  tortoise  and  the  horrors  of  cruelty  to 
animals.  "But,"  says  the  dear  old  grandmother  of 
nations,  "  we  might  hurt  somebody,  or  frighten  a  dog  ; 
and  then,  after  all,  we  have  got  on  without  these  things 
so  far, "  and  she  dozes  again.  The  Canadian  company 
which  recently  purchased  control  of  the  Manchester 
tramway,  will  shortly  show  our  British  friends  how  to 
construct  and  operate  an  up-to-date  road. 

The  (own  of  Orillia  is  receiving  tenders  for  the  supply  of  a  fire 
alarm  system. 

The  village  of  Ihinlsville  is  receiving  tenders  for  the  installation 
of  an  electric  ligliting  sy-lcni. 


A  recently  quite  popular  method  of  measuring  the 
commercial  efficiencj'  of  the  boiler  and  furnace  com- 
bined, is  to  determine  the  cost  of  evaporating  from  and 
at  212°  F.  I, GOO  lbs  of  water. 

Where  the  feed  pipe  between  heater  and  boiler  is  ex- 
posed there  is  considerable  loss  of  heat,  amounting  to 
sufficient  to  lower  the  temperature  of  the  water  5  to  10 
degrees  and  even  more,  in  some  cases. 

Superheated  steam  cannot  exist  in  contact  with  the 
water  froin  which  it  was  generated.  Its  temperature  is 
higher,  its  specific  volume  greater,  and  its  density  less 
than  saturated  steam  of  the  same  pressure. 


FOR  SALE 


One  50- Light  4  Ampere  (Ball)  Arc 
Dynamo,  with  Station  Apparatus  and 
46  Lamps;  also  one  25-Lig'ht  8  Am- 
pere (Relianeei  Dynamo,  all  in  good 
order. 

The  above  will  be  sold  at  a  bargain. 
For  particulars  apply  to 

H.  S.  CANE, 

Newmarket,  Ont 


IT  WILL  PAY  YOU 

to  advertise  in  the 
Canadi.^n 
Electrical  News. 


"Little  Giant"  Electrical  Turbine 


Specially  Adapted  for  Electric  Work. 

Highest  eflRciency  at  partial  gate  opening. 
Steadiness  of  motion.      Easily  operated. 
Sensitive  to  the  action  of  a  governor. 
Xo  end  thrust  on  wheel  shaft. 


Descriptive  Circular  Sent  on  Apolication 


Estimates  furnished  for  complete  power  plants. 
Machine  dressed  gearing  a  specialty. 
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J.  C.  WILSON  &  CO. 


GLENORA,  ONT. 


253  Little  Giants  sold  to  the  Canadian  Government. 


Mica  Boiler  Coverings 

All  Steam  Users  should  see  the  NEW  MICA  BOILER  and  PIPE 
COVERING.  It  is  FLEXIBLE,  DURABLE  and  a  MAGNIFI- 
CENT NON-CONDUCTOR  OF  HEAT. 

Tested  by  Mechanical  Experts  of  the  Canadian  Pacific  Ry.  Co  , 
Grand  Trunk  Ry.  Co..  Michigan  Central  Ry.  Co., 
Boiler  Inspection  and  Insurance  Co.,  and  proved  to  be  the 
BEST  OF  ALL  MON-CONDtJCTORS. 


Full  Particulars,  Reports  of  Tnals,  Prices,  Testimonials,  Sec,  from 

THE  MICA  BOILER  COVERING  CO.,  LIMITED 

9  «Jox*d£in.   St.  -  T'ox'onto,   Ont£i,i>io 


THE  WEEKS-ELDRED  CO. 

SOLE  MANUFACTURERS  FOR  THE  DOMINION  OF 
CANADA  OF 

The  Improved  Jones 
Under-Feed  Mechanical 
Stoker^^ 

"WE  CAN  REDUCE  YOUR  FUEL  BILLS 

By  giving  you  the  benefit  of  all  the  combustible 
matter  contained  in  your  fuel 

PERFECT  COMBUSTION  FREEDOM  FROM  SMOKE 

CLEAN  TUBES 

_omce,  512  Board  of  Trade  Building,  TORONTO,  Ont. 
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AN  OLD  FIRE  ENGINE. 

Through  the  courtesy  of  Mr.  James  Devlin,  Chief 
Engineer  of  the  Kingston  Penetentiary,  we  are  enabled 
to  present  to  our  readers  an  illustration  and  sorhe 
particulars  of  an  old  fire  engine  which  has  found  a 
resting  place  in  that  institution,  and  which  was  an 
object  of  much  interest  to  the  delegates  to  the  last 
annual  convention  of  the  C.  A.  S.  E.,  on  the  occasion 
of  their  visit  to  the  penetentiary.  The  engine  was 
made  by  Mr.  Perry  of  Montreal,  brother  of  Mr.  Alfred 
Perry  of  that  city,  and  took  first  prize  at  an  exhibition 
held  in  Montreal,  the  finest  workmanship  being  dis- 
played in  its  construction. 

The  engine  was  purchased  by  the  government  of 
Upper  Canada 
upwards  of  forty 
years  ago  for 
the  sum  of  $i,- 
loo,  and  is  to- 
day in  all  its 
working  parts 
quite  as  good  as 
new. 


The  large  num- 
ber of  torpedi.> 
boats  now  being 
built  for  the  U. 
S.  navy  brings 
forth  some  feat- 
ures in  machin- 
ery exceptionally 
interesting  and 
novel.     On  some 

boats  of  this  kind  recently  launched,  the  equipment  of 
steam  pumps,  as  well  as  the  main  engines,  are  run 
without  the  use  of  oil  in  the  steam  cylinders.  While 
this  is  not  a  new  idea  so  far  as  vertical  steam  engines 
are  concerned,  it  has  never  been  the  practice  to  run 
steam  pumps  without  oil.  The  pumps  are  arranged 
without  any  oil  holes  whatever,  so  that  it  is  impossible 
to  get  oil  into  the  steam  cylinders.  These  pumps  were 
given  an  exhaustive  test  tor  several  days  bf  the  manu- 
facturers and  they  operated  with  entire  satisfaction,  and 
without  using  a  drop  of  oil.  The  doing  away  with  the 
use  of  oil  in  the  steam  cylinder  of  a  vessel  is  a  matter  of 
considerable  importance,  as  there  is  no  necessity  of 
carrying  feed  water  filters  and  no  anxiety  about  oil  in- 
juring the  body.  -Scientific  Machinist. 

The  Canadian  Customs  authorities  ha\e  lately  given 
a  decision  to  the  effect  that  all  electric  bells  imported 
into  the  country  are  subject  to  a  duty  of  25  per  cent, 
ad  valorem. 


An  Old  Fire  Engine — Kingston  Penhentiarv. 


IMPROVEMENTS  BY  THE  TORONTO 
ELECTRIC  LIGHT  CO. 

The  Toronto  Electric  Light  Co.  have  erected  a  new 
incandescent  and  power  station,  adjoining  their  other 
stations  on  the  Esplanade.  The  new  station  is  con- 
structed entirely  of  brick  and  iron,  so  that  there  is 
nothing  for  fire  to  feed  upon.  The  work  on  this  station 
has  been  considerably  delayed  owing  to  the  failure  of 
the  contractors  to  furnish  the  galvanized  iron  roofing 
material  as  promptly  as  required.  Inability  to  roof  in 
the  building  has  prevented  the  installation  of  the 
machinery. 

.\n  immense  foundation  of  concrete  has  been  put  in  to 
carry  the  required  steam  and  electrical  plant.      A  large 

vertical  engine 
is  now  being  put 
in  position,  and 
it  is  expected 
that  the  entire 
equipment  of 
machinery  for 
this  new  station 
will  be  in  opera- 
tion before  the 
close  of  the  year. 
In  the  large 
station  adjoining 
there  has  just 
been  put  in  a 
new  condenser 
operating  verti- 
cally and  driven 
by  a  small  direct 
connected  verfj. 
cal  engine.  This  condenser  was  built  under  the  direc- 
tion of  Mr.  J.  J.  Wright,  the  manager.  It  is  of  much 
heavier  construction  than  most  of  those  we  are  accus- 
tomed to  see,  the  object  being  to  avoid  the  many 
break-downs  which  have  been  experienced  from  the 
constant  operation  of  lighter  machines.  Mr.  Wright 
is  a  believer  in  the  wisdom  of  putting  a  sufficiency 
of  cast  iron  into  steam  and  electrical  machinery  for  use 
in  the  electrical  business,  to  give  it  the  strength  neces- 
sary to  withstand  the  strain  of  constant  operation. 


The  most  economical  point  of  cut  off  in  an  engine, 
says  the  Boston  Journal  of  Commerce,  is  not  that  point 
that  will  expand  the  steam  down  to  the  atmospheric 
pressure,  hut  is  a  point  between  three-tenths  and  one- 
third  cut-olV.  .A  variation  of  a  slight  amount  either  side 
of  this  point  makes  but  little  difference,  and  we  would 
not  call  an  engine  with  eight  pounds  terminal  under 
eightv  pounds  pressure  as  overloaded. 
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THE  LACHINE  RAPIDS  HYDRAULIC  &  LAND  and  tail   races   and   the  construction    of  stone  and  crib 

COMPANY'S  WORKS.  dams  was  awarded  to  Messrs.  Wm.  Davis  &  Sons,  of 

It  is   barely   a  year  since   we  first  announced  that  a  Ottawa,   and  the  work   actually  got  under  way  late  last 

company   was  being  formed,   whose  object  it  would  be  fall. 

to   harness   the    Lachine    Rapids  to  utilize   its  dormant  The  directors  immediately  set  about  trying  to  dispose 

power  for  electric  purposes.  of   their    power,    and    having   offered    it  at  what   they 

Without   a   visit   to   the   works   in  question   it  is  im-  considered    a    reasonable    figure    to    several   large  cor- 

possible  for  anyone  to  conceive  an  idea  of  the  magnitude  porations,    who   declined   to   negotiate   until    the    com- 

of   the    undertaking   and  the  amount  of  work  already  pletion  of  the  works  in  question,    perhaps  thinking  that 


accomplished. 

It  was  only  at  the  end  of  August,  1895,  that  permis 
sion  was  asked  to  construct  the  dams, 
which  permission  was  granted  to  Mr. 
McLea  VValbank  and  Thomas  Pringle, 
the  former  a  civil  and  the  latter  a  me- 
chanical engineer,  both  of  Montreal 
.After  this  permission  was  obtained  from 
the  Dominion  Government  it  was  neces- 
sary to  form  a  company  for  putting  the 
same  into  execution,  which  took  consid- 
erable time.  Plans  and  specifications  were 
prepared,  estimates  were  made  and  ten- 
ders asked  for  carrying  out  the  work. 

The  intention  of  the  company  was  to 
develop  water  power  and  sell  it  to  existing 
corporations  and  deliver  it  to  them  upon 
the  jack  shaft  of  the  company's  power 
house  at  the  rapids.  On  this  understand- 
ing a  company,  with  a  capital  of  one  mil- 
lion dollars  ($1,000,000)  was  formed. 
The    contract    for  the  excavation   of  head 


when  completed  so  large  a  power  would  only  be  in  the 
market  for  the  very  wealthy  corporations,  they  made  no 
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oflFer,  doubtless  figuring  that  "  Possession  is  nine  points  gonde,  Westmount  and  St.  Louis  de  Mile  End,  and  the 
of  the  law,"  and  that  a  company  without  rights  or  lig-hting  of  the  Montreal  Harbor,  also  various  contracts 
franchises    would    have    small    chance    of  disposing  of      for    private    lighting,    they    seized    the   opportunity    of 


their  power,  and  they  waited  for  a  bargain. 

The    directors    of  the    Lachine    Rapids  Hydraulic  & 
Land  Company  knew  the  \  alue  of  their  power,  they  had 


.Mr.  G.  B.  Bl'RLAND,  Pre.'-ident. 

faith  in  their  undertaking,  at  least  the  promoters  had, 
and  at  a  meeting  of  the  shareholders,  held  some  time 
later,  it  was  decided,  that  it  the  opinions  of  the  com- 
pany's engineers  could  be  corroborated  by  outside 
experts,  the  necessary  money  would  be  forthcoming  to 
convert  the  power  into  electricity,  and  sell  it  wholesale 
and  retail  directly  to  the  customers  themselves. 
Messrs.  Walter  Shanley  and  T.  C.  Keefer,  two  of  our  best 
known  engineers,  were  consulted,  and  after  hearing  the 
explanations  of  the  company's  engineers  on  the  question 
of  frazil  or  anchor  ice,  back  water,  examining  the  plans 
and  specifications  of  the  works,   their  report  more  than 


k 


?^. 


Mr.  T.  Fringle,  Vice-President  and  Engineer. 

endorsed  the  statement  already  given,  and  it  was 
therefore  decided  to  increase  the  capital  of  the  company 
to  two  million  dollars,  and  to  award  contracts  for 
electrical  machinery. 

The  next  question  considered  was  the  ingress  into 
the  city,  and  here  the  company  met  with  considerable 
opposition,  but  having  quietly  secured  the  controlling 
interest  in  the  stock  of  the  Citizens'  Light  &  Power 
Company,  Ltd.,  whose  works  are  situated  at  Cote  St. 
Paul,  a  company  having  a  notarial  agreement  with  the 
city  of  Montreal  for  the  erection  of  poles  in  all  its 
streets,  having  contracts  for  street  lighting  for  long 
terms  of   vears  with  the  towns  of  St.  Henrv,  St.  Cune- 


obtaining  an  extraordinary  entrance  into  the  city  of 
Montreal.  Existing  corporations  did  not  like  this  step 
on  the  part  of  the  Lachine  Rapids  Hydraulic  &  Land 
Company,  and  as  soon  as  they  commenced  to  avail 
themselves  of  their  rights  to  erect  poles,  no  less  than 
two  companies  entered  suit  to  prevent  them  doing  so. 
This  resulted  in  the  company  acquiring  the  charter  of 
the  Standard  Light  &  Power  Company,  which  was 
granted  by  the  Legislature  of  the  Province  of  Quebec, 
and     which     gives,     without     the     citv's     consent,     the 


Mr.  W.  .Ml.  Lea  Walbank,  Managing-  Director. 

authority  to  lay  underground  conduits  in  the  streets  of 
the  city  of  Montreal.  It  was  however  reserved  in  the 
charter  for  the  city  to  prescribe  the  manner  in  which 
the  streets  might  be  opened.  But  the  city  treated  the 
requests  of  the  company  with  contempt,  and  on  the 
company  commencing  operations,  their  men  were 
forcibly  restrained  and  arrested  at  the  request  of  the 
Montreal  City  Council.  The  result  was,  that  Mr. 
^^'albank,  the  vice-president  and  managing  director  of 
the  Standard  Light  &  Power  Company,  applied  to  the 
superior  court  for  an  injunction  to  restrain  the  city 
police  from  interfering  with  the  men  in  the  carrying  out 


of  their  work.  The  injunction  was  granted  and  the 
case  argued  and  won  by  the  company.  The  city  went 
to  appeal,  and  judgment  in  appeal  was  rendered  quite 
recently,  unanimously  maintaining  the  company's 
charter,  and  declaring  the  injunction  absolute  and 
allowing   the   work   to   go  on.     Therefore   the   Lachine 
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Rapids  Hydraulic  &  Land  Company  with  its  associated 
companies  have  now  pole  rights  and  underground 
rights  throughout  the  whole  city. 

DESCRIPTION    OF  THE    WORKS. 

The  plan  of  the  works  on  a  very  small  scale  is  shown, 
which  gives  the  head  race  and  wing  dam,  guard  pier, 
tail  race  and  main  dam  with  power  houses  on  it,  and 
the  land  acquired  for  the  future  model  high  class 
suburb  that  the  company  propose  to  erect. 

The  proposed  head  race  is  one  thousand  feet  wide  at 
the  main  dam  and  is  about  four  thousand  feet  long,  and 
will  have  an  average  depth  of  water  of  thirteen  teet. 
The  bottom  of  the  tail  race  will  be  some  nine  or  ten 
feet  lower  than  the  bottom  of  the  head  race,  and  will  be 
some  twelve  or  fifteen  hundred  feet  wide,  allowing 
ample  capacity  for  the  carrying  away  of  the  water 
discharged  from  the  wheels.  The  main  dam  is  con- 
structed of  cut  stone,  about  four  feet  wide  and  about 
fifty  feet  long,  set  to  quarter  inch  joints  and  grouted  in 
cement  filled  in  with  concrete  between  the  stones. 
These  stone  piers  rest  upon  concrete  foundations  which 
start  at  the  wheel  pit  level  and  finish  at  the  topof  the 
flume  bottom.  There  are  two  vertical  sliding  gates  in 
each    flume   and   system   of  stop  logs  at  the  lower  end 


Mr.  Alex.  Fraser,  Director. 

with  a  steel  frame  and  iron  rods  secured  to  the  bottom 
of  the  flumes,  so  that  the  weight  of  the  water  will  have 
a  tendency  to  assist  in  holding  the  stop  logs  in  position. 
In  front  of  these  is  an  iron  rack  especially  made  to 
keep  off  all  debris  from  the  wheels.  The  wheels  them- 
selves are  "Victor"  make  and  have  been  tested  at 
Holyoke  and  given  over  eighty  per  cent  efficiency. 
The  wheels  are  vertical  and  governed  by  an  improved 
governor  which  will  control  the  speed  within  2%  from 
no  load  to  full  load.  The  wheels  will  be  coupled  by 
bevel  core  gears  to  a  horizontal  shaft,  six  in  series,  and 
at  the  extremity  of  the  shaft  will  be  a  750  K.W. 
generator  which  is  being  made  in  Schenectady  for  the 
Canadian  General  Electric  Company.  The  speed  of 
these  machines  will  be  175  revolutions,  generating  a 
current  of  4400  volts.  They  will  be  the  most  modern 
three-phase  machines  and  built  to  be  easily  moved  for 
repairs. 

The  increase  of  temperature  after  a  continuous  run  of 
twenty-four  hours  at  rated  speed  must  not  exceed 
forty  degrees  centigrade  above  the  temperature  of  the 
air  at  five  feet  distance  from  the  shaft.  The  inherent 
regiilation  of  the  dynamo  shaft  shall  be  set  with  the 
drop  of  potential  between  10%  at  rated  load,  and  the 
non-inductive  load  shall  not  exceed  6%.     The  dynamos 


are  to  operate  regularly  and  parallel,  having  common 
bus  bars.  And  in  so  operating,  each  dynamo  must 
carry  its  portion  of  the  total  load.  The  insulation  is 
to  withstand  successfully  a  potential  ten  times  as  great 
as  that  for  which  it  is  designed,  and  the  armature  to  be 
tested  for  twenty  thousand  volts. 

As  already  stated,   the  wheels  shall  be  connected  six 
to    each    machine,    there   being  twelve   machines,   there 


Mr.  Peter  Lvall,  Director. 

will  be  in  all  seventy-two  wheels.  The  power  house 
will  consist  of  a  building  about  one  thousand  feet  long 
with  three  centre  portions  divided  off  so  as  to  form  the 
dynamo  house  starting  from  the  shore. 

There  will  be  on  each  line  of  shaft  six  wheels  and  a 
generator  ;  then  a  generator  and  six  wheels  ;  then 
again  six  wheels  and  a  generator  and  a  generator  and 
six  wheels  ;  then  six  wheels  and  a  generator  ;  then  a 
generator  and  six  wheels.  This  doubled  will  complete 
the  electrical  lay-out.  The  building  is  of  steel  con- 
struction, the  dynamo  portions  being  Laprairie  pressed 
brick.  The  foundations  and  flooring  of  the  dynamo 
houses  are  of  concrete  and  steel  beams,  and  the  turbine 
sheds  of  steel  work  with  three  inch  plank  covered  with 
corrugated  iron. 

A  traveller,  capable  of  carrying  twenty-five  tons  with 


Mr.  E.  K.  Greene,  Director. 

thirty-nine  feet  span,  will  travel  the  full  length  of  the 
dynamo  house  and  turbine  sheds  moving  any  machinery 
that  may  be  required  and  at  the  same  time  placed  so  as 
to  lower  or  raise  the  head  gates.  The  switch-boards 
will  be  of  the  latest  type.  The  pole  line  starting  from 
the  power  house  is  constructed  of  lattice  steel  poles  and 
calculated  to  stand  a  wind  pressure  of  six  thousand 
pounds.      It  is  fitted  up  with   6x6   cross-arms,  made  of 
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British  Columbia  fir  with  double  petticoated  porcelain 
insulators,  and  carrying  No.  o  wires  as  far  as  the 
Lachine  Canal,  near  the  Curran  bridge,  when  it  will 
pass  underground  until  it  enters  the  sub-station  located 
at  the  intersection  of  Seminary  and  McCord  streets. 
The  current  will  from  this  point  be  distributed  through- 
out the  city  in  underground  conduits,  which  are  being 
constructed  by  the  Standard  Light  &   Power  Company. 


Mr.  W.  p.  Davis,  Senior  Member  of  the  Firm  of 
\Vm.  Davis  &  Sons,  Contractors. 

The  names  of  the  officers  of  the  company  and  of  the 
engineers  and  contractors  of  the  works,  are  as 
follows  : — 

G.  B.  Borland,  Montreal,  President. 

Thomas  Pringle,  Montreal,  Vice-President. 

W.  McLea  Walbank,  B.A.  Sc,  Montreal,  Managing 
Managing  Director. 

.Alexander  Pringle,  Secretary  Pro-tem,  Montreal, 

Alexander  Fraser,  Ottawa,  Director. 

E.  Kirk  Greene,  Montreal,  Director. 

Hugh  Graham,  Montreal,  Director. 

Peter  Lyall,  Montreal,  Director. 

ENGINEERS. 

T.   Pringle  &  Son  and  W.  McLea  Walbank,  Montreal. 


Mr.  W.  H.  Davis,  of  Wm.  Davis  &  Sons. 
CONTR.\CTORS. 

For  dams  and  excavation,  William  Davis  &  Sons. 

For  iron  work,  Dominion  Bridge  Company. 

For  wood  work,    the  James  Shearer  Company,    Ltd. 

For  water  wheels  and  hydraulic  machinery,  Stilwell- 
Bierce  &  Smith-\'aille  Company. 

For  electrical  machinery,  the  Canadian  General 
Electric  Co. 


For  wire  work,  the  Dominion  Wire  Works. 

Underground  conduits.  National  Underground  Con- 
duit Co.,  New  ^'ork. 

We  are  pleased  to  be  able  to  present  to  our  readers, 
accompanying  this  article,  portraits  of  some  of  the 
above  named  gentlemen. 


EXPANSION  OF  BOILERS  BY  HEAT. 

A.  C.  Kirk,  in  a  recent  discussion  on  "  Hard  Firing 
in  Boilers,"  gives  it  as  his  opinion  that  the  expansion  of 
the  material  of  boilers,  and  the  strains  that  frequently 
cause  them  to  leak  are  largely  due  to  irregular  heating, 
and  this  irregular  heating  must  be  greatest  in  the 
largest  boilers  whose  various  surfaces  are  exposed  to 
very  different  temperatures,  says  the  Scientific  Machin- 
ist. Thus,  the  temperature  of  the  flues  of  a  Lancashire 
boiler  being  much  higher  than  that  of  the  shell,  its 
movement  must  necessarily  be  greater.  This  would  be 
an  argument  in  favor  of  boilers  of  compact  form  like 
those  used  in  ships.  It  has  often  been  observed  that 
new  boilers,  that  is  to  say,  boilers  having  clean  inner 
and  outer  surfaces  give  much  better  results  in  steaming 
than  those  that  have  been  in  service  for  months,  and 
this  is  used  as  a  reason  for  decrying  the  tests  of  new 


Mr.  Jas.  I>.  I 


Will.  Davis  &  Sons 


boilers  as  a  standard  of  duty.  Nevertheless  the  duty 
of  a  new  boiler  could -be  kept  up  till  it  was  worn  out  if 
it  were  fed  with  pure  water  and  fired  with  gas  or  other 
smokeless  fuel.  So  the  results  of  test  should  rather  be 
taken  as  standards  of  efficiency  to  be  worked  up  to. 
This  is  all  the  more  feasible  since  various  methods  of 
forced  combustion  render  it  possible  to  burn  slack, 
steam  coal,  gas  coal,  patent  fuel  and  anthracite  in  the 
same  furnace,  and  equally  without  smoke. 

The  problem  of  raising  steam  in  a  boiler  begins  with 
the  burning  of  the  fuel,  which  must  be  consumed  at  the 
required  rate  and  burned  completely  so  as  to  keep  the 
heating  surfaces  as  clean  as  possible.  The  heat  has  to 
be  communicated  to  the  water  with  the  smallest  loss  on 
the  way,  and  the  steam  has  to  be  used  in  the  least 
possible  time  after  production,  in  order  to  work  with 
economv. 


Notice  of  application  for  the  incorporation  of  the  Willson  Car- 
bide Works  of  St.  Catharines,  Limited,  has  been  given.  The 
object  is  the  manufacture  of  calcium  cirbide  and  any  other  melal- 
hn^ical  substances,  the  capital  to  be  $joo,ooo.  The  incorjHira- 
tors  are  :  Thomas  Leopold  Willson,  St.  Cath.irines  ;  E.  .A.  Neres- 
heimer,  New  York  ;  .\.  M.  .Scott,  Woodstock  ;  John  G.-irrv,  St. 
Catharines,  and  R.  G.  Co\,  St.  Catharines.  Messrs.  Willson, 
Neresheimer,  Scott  and  Garry  will  be  the  provisional  directors. 
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ITHl.lSHI-ll    ON    Till-:    FIFTH    OF    KVFKV    MONTH    BV 

CHAS.  H.  MORTIMER, 

Office  :  Confederation  Life  Building, 

Corner  Yonge  and  Richmond  Streets, 

TOKOaSTTO,  -  -  C-A-OST-A-ID-A.. 

Telephone  2362. 

New  York  Life  Insurance  Building,  Montreal. 

Bell  Telephone  2209. 


ADTER  TIS  B.IIEN  TS. 

Advertising  rales  sent  promptly  on  application.  Orders  fo-  advertising  should 
reach  the  office  of  publication  not  later  than  the  a^th  day  of  the  month  immediately 
preceding  date  of  issue.  Changes  in  advertisements  will  be  made  whenever  desired, 
without  cost  to  the  advertiser,  but  to  insure  proper  compliance  with  the  instructions 
of  the  advertiser,  requests  for  change  should  reach  the  office  as  early  as  the  2  nd  day 
of  the  mo  th. 

SUBSCRIPTIONS. 

The  Electrical  News  will  be  mailed  to  subscribers  in  the  Dominion,  or  the 
Un  ted  States,  post  free,  for  $1.00  per  annum,  50  cents  for  si.v  months.  The  price  of 
subscription  should  be  remitted  by  currency,  registered  letter,  or  postal  order 
payable  to  C.  H.  Mortimer.  Please  dO  not  send  cheques  on  local  banks  unless  5 
cents  is  added  for  cost  of  discount.  Money  sent  in  unregisteed  letters  will  be  at 
senders'  risk.  Subscriptions  from  foreign  countries  embraced  in  the  General  Postal 
Union  $1.50  per  annum.  Subscriptions  are  payable  in  advance.  The  paper  will  be 
discontinued  at  expiration  of  term  paid  for  if  so  stipulated  by  the  subscriber,  but 
where  no  such  unde  standing  exists,  will  be  continued  until  instructions  to  dis- 
continue are  received  and  all  arrearages  paid. 

Subscribers  may  have  the  mailing  addre.ss  changed  a  often  as  desired.  When 
ordering  change,  always  give  the  old  as  well  as  the  new  address. 

The  Publisher  should  be  notified  of  the  failure  of  subscribers  to  receive  their  paper 
promptly  and  regularly. 

EDITOR'S  ANNOVNCEMBNTa. 

Correspondence  is  invited  upon  all  topics  legitimately  coming  within  the  scope  of 
*his  journal. 


The  ' '  Canadian  Electrical  News  ' '  has  been  appointed  the  official  paper 
of  the  Canadian  Electrical  Association. 

CANADIAN  ELECTRICAL  ASSOCIATION. 

OFFICERS: 

President  : 
JOHN  YULE,  Manager  Guelph  Light  &  Power  Company,  Guelph,  Ont. 

1ST   VlCE-PRtSlDENT  : 

Bell   Telephone  Company, 


Vic 


Berlin,  Ont. 


E.  C.  BREITHAUPT,  Electrical  Engin 

Secretary-Treasurer  : 

C.  H.  MORTIMER,  Publisher  Electrical  News,  Toronto. 

Executive  Com.mittee  : 

GEO.   BL.\CK,  G.  N.  W.  Telegraph  Co.,  Hamilton. 

J.  A.   KAM.MERER,  General  Agent,  Royal  Electric  Co.,  Toronto. 

K.  J.  DUNST.\N,  Local  Manager  Bell  Telephone  Company,  Toronto. 

A.  .M.  WICKENS,  Electrician  Parliament  Building.s,  Toronto. 

I.  J.  WRIGHT,  Manager  Toronto  Electric  Light  Company,  Toronto. 

ROSS  MACKENZIE,  iManager  Niagara  Falls  Park  and  River  Railway, 

Niagara  Falls,  Ont. 

A.  B.  SMITH,  Superintendent  G.  N.  W.  Telegraph  Co.,  Toronto. 

JOHN  CARROLL,  Sec. -Treas.  Eugene  F.  Phillips  Electrical  Works,  Montreal. 

C.  B.  HUNT,  London  Electric  Company,  London. 

F.  C.  ARMSTRONG,  Canadian  General  Electric  Co.,  Toronto. 


CANADIAN  ASSOCIATION  OF  STATIONARY 

ENGINEERS. 


President,  JAMES  DEVLIN, 
Vice-President,  E.  J.  PHILIP, 
Secretary,  W.  F.  CHAPMAN, 
Treasurer,  R.  C.  PETTIGREW, 
Conductor,  J.  MURPHY, 
Door  Keeper,  F.  J.  MERRILL, 


Kingston,  Ont. 

II  Cumberland  St.,  Toronto. 

Brockville,  Ont. 

Hamilton,  Ont. 

Montreal,  Que. 

Ottawa,  Ont. 


TORONTO  BRANCH  NO.  i.— Meets  1st  and  3rd  Wednesday  each  month  in 
Engineers'  Hall,  6i  Victoria  street.  John  Fox,  President ;  Chas.  Moseley.  Vice- 
President  ;  T.  Eversfield,  Recording  Secretary*,  University  Crescent. 

MONTREAL  BRANCH  NO.  1.— Meets  island  3rd  Thursday  each  month,  in 
Engineers'  Hall,  Craig  street.  President,  John  Murphy  ;  ist  Vice-President,  J.  E. 
Huntington;  2nd  Vice-President,  Wm.  Smyth;  Secretary,  B.  Archibald  York; 
Trea  urer,  Peter  McNangton. 

ST.  LAURENT  BRANCH  NO.  2.— Meets  every  Monday  evening  at  43  Bonse- 
cours  street,  Mont'eal.  R-  Drouin,  President  ;  Alfred  Li  tour,  Secretarj-,  306  Delisle 
street,  St.  Cunegonde. 

BRANDON,  MAN.,  BRANCH  NO.  i.— Meets  isl  and  3rd  Friday  each  month 
in  Citv  Hall      A.  R.  Crawford,  President ;  Arthur  Fleming,  Secretary. 

HAMILTON  BRANCH  NO.  2.— Meets  ist  and  3rd  Friday  each  month  in 
Maccabees  Hall.  Wm.  Norris,  President  ;  E.  Teeter,  Vice-President ;  Jas.  Iron- 
sides, Corresponding  Secretary. 

STRATFORD  BRANCH  NO.  3.— John  Hoy,  President;  Samuel  H.  Weir, 
Secretary. 

BRANTFORD  BRANCH  NO.  4.— Meets  2nd  and  4lh  Friday  each  month. 
J.  B.  Forsyth,  President;  Jos.  Ogle,  Vice. President  ;  T.  Pilgrim,  Continental  Cord- 
age Co.,  Secretary 


LONDON  BKANt  H  NO.  5.— Meets  once  a  month  in  the  Huron  and  Erie  Loan 
Savings  Cn.'s  block.  Robert  Simmie,  President;  E.  Kidner,  Vice-President;  W  m. 
Meaden,  Secretary  Treasurer,  533  Richmond  street. 

GUELPH  BRANCH  NO.  6.— Meets  ist  and  3rd  Wednesday  e.ach  month  at 
7.30  p.m.  H.  Geary,  President  ;  Thos.  Anderson,  Vice-President  ;  H.  Flewclling, 
Rc'-.-Secrelarj' ;  P.  Ryan,  Fin. -Secretary  ;  Treasurer,  C.  F.  Jordan. 

OTTAWA  BRANCH  NO.  j.-Mcet  every  second  and  fourth  Saturday  in  each 
month,  in  Borbridge's  hall,  Rideau  strectt  ;  Frank  Robert,  President ;  F.  Merrill, 
Secretary,  352  Wellington  street. 

DRESDEN  BRANCH  NO.  8.- Meets  ist  and  Thursday  i.T  each  month.  Thos 
Steeper,  Secretary. 

BERLIN  BRANCH  NO.  g.^Meets  2nd  and  4th  Saturday  each  month  at  8  p.m. 
J.  R.  Utley,  President;  G.  Sleinmelz,  Vice-President;  Secretary  and  Treasurer, 
W.  J.  Rhodes,  Berlin,  Ont. 

KINGSTON  BRANCH  NO.  10.— Meets  ist  and  3rd  Tuesday  in  each  month  in 
Fraser  Hall,  King  street,  at  8  p.m.  President,  F.  Simmons;  Vice-President,  J.  W. 
Tandvin  ;  Secretary,  A.  Macdonald. 

WINNIPEG  BRANCH  NO.  11.— President,  G.  M.  Hazlett  ;  Rec.-Secretary, 
J.  Sutherland  ;  Financial  Secretary,  A.  B.  Jones. 

KINCARDINE  BRANCH  NO  12 —Meets  every  Tuesday  at  8  o'clock,  in  Mc- 
Kibbon's  block.  President,  Daniel  Bennett;  Vice-President,  Joseph  Lighthall; 
Secretary,  Percy  C.  Walker,  Waterworks. 

WIARTON  BRANCH  NO.  13. -President,  Wm.  Craddock  ;  Rec.-Secretary, 
Ed.  Dunham 

PETERBOROUflH  BRANCH  NO.  14.— Meets  2nd  and  4th  Wednesday  in 
each  month  W.  L.  Outhwaite,  President ;  VV  Forster,  Vice-President  ;  A.  E.  Mc- 
Galium,  Secretary. 

BROCKVILLE  BRANCH  NO.  15.— Meets  every  Monday  and  Friday  evening. 
President,  .\rchibald  Rranklin ;  Vice-President,  John  Grundy ;  Recording  Secre- 
tary, James  .\ikins. 

C.ARLETON  PL.\CE  BRANCH  NO.  16.— Meets  every  Saturday  evening. 
President,  Jos.  McKay  ;  Secretary,  J.  D.  Armstrong. 


ONTARIO  ASSOCIATION  OF  STATIONARY 
ENGINEERS. 


President,  A.  AMES,  -  -  Brantford,  Ont. 

Vice-President.  F.  G.  MITCHELL  -  London,  Ont. 

Registrar,  A.  E.  EDKINS  ■  88  Caroline  St  ,  Toronto. 

Treasurer,  R.  .MACKIE,  -  -  28  Napier  St.,  Hamilton. 

Solicitor,  J.  A.  McANDREWS,  -  -  Toronto. 

TORONTO  -A.  E.  Edkins,  A.  M. Wickens,  E.  J.  Phillips,  F.  Donaldson.  J.  Bain. 

HAMILTON— R.  Mackie  T.  Elliott. 

BRANTFORD— A.  Ames,  care  Patterson  &  Sons. 

OTTAWA— Thomas  Wesley. 

KINGSTON-J.  Devlin,  (Chief  Engineer  Penitentiary),  J.  Campbell. 

LONDON— F.  Mitchell. 

NI.\GARA  FALLS— W.  Phillips. 


Boiler  explosions  are  principally  due 
Boiler  Explosions,    to    two    causes,    viz.,   defective    steam 

apparatus  and  ignorant  or  careless 
engineers  and  firemen.  The  extent  to  which  these 
causes  exist  is  shown  by  a  tabulated  statement  of  boiler 
explosions  for  the  past  sixteen  years,  which  was  sub- 
mitted at  the  annual  convention  of  the  National  Asso- 
ciation of  Stationary  Engineers  held  recently  in  Buffalo. 
The  explosions  during  this  period  aggregate  3,586, 
involving  the  loss  of  4,508  lives,  6,348  cases  of  serious 
injury,  and  damage  to  property  in  13^2  per  cent,  of  the 
explosions  amounting  to  $8,288,370.  These  figures 
speak  volumes  in  favor  of  the  better  education  of  the 
engineer  and  the  periudical  inspection  of  steam  produc- 
ing apparatus. 


In  connection  with  the  revival  of  the 
Sunday  Cars.        Sundar  car  agitation,  the  City  Council 

of  Toronto  have  obtained  from  prom- 
inent legal  gentlemen,  including  Sir  Oliver  Mowat,  Min- 
ister of  Justice,  the  opinion  that  as  a  condition  of  sub- 
mitting the  question  of  Sunday  cars  to  a  vote  of  the 
citizens,  the  Council  have  the  power  to  impose  such 
special  conditions  upon  the  company  as  they  may  deem 
advisable.  One  would  suppose  that  the  most  important 
consideration,  especially  from  the  standpoint  of  those 
who  hold  that  a  Sunday  service  is  objectionable,  would 
be  to  secure  a  properly  regulated  and  limited  service. 
It  is  surprising  to  observe,  however,  that  the  special 
condition  insisted  upon  by  the  anti-Sunday  car  element 
in  the  Council,  is  that  the  company  shall  be  compelled 
to  grant  a  three-cent  fare  on  Sunday.  It  cannot  be 
doubted  that  cheap  fares  are  an  inducement  to  the 
citizens  to  use  the  cars.  That  being  the  case,  is  it  not 
highly  inconsistent  on  the  part  of  those  who  declare 
that  Sunday  street  car  traffic  is  demoralizing,  to  compel 
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the  street  railway  company  to  offer  the  citizens  the 
greatest  possible  inducement  to  patronize  the  cars  on 
Sunday. 


A  DisTixN'CT  addition  is  to  be  made  to 

The  Canadian  West-   .,         i.-i  r      ^      •  •     \      ^  • 

i„„k„,.,.  f„~.„ the  electrical  manutacturmsj  mdustnes 

iQghouse  Company.  c> 

of  Canada,  by  the  establishment  at 
Hamilton  of  a  branch  manufactory  of  the  Westing^house 
Electrical  Manufacturing  Company,  of  Pittsburgh,  Pa. 
All  the  arrangements  to  this  end,  including  the  purchase 
of  the  McKechnie  factory  building,  and  the  granting  of 
special  privileges  by  the  city,  have  been  concluded,  and 
the  works  are  expected  to  be  in  operation  early  in  the 
new  year.  The  Canadian  company  will  be  known  as 
the  Westinghouse  Manufacturing  Co.,  Limited,  of 
Hamilton.  The  names  of  the  incorporators  are  : — 
Messrs.  George  Westinghouse,  Henry  Herman  West- 
inghouse and  John  Caldwell,  all  of  Pittsburg,  manufac- 
turers, and  the  Hon.  James  M.  Gibson  and  Mr.  Archi- 
bald E.  Malloch,  of  Hamilton.  Messrs.  H.  H.  West- 
inghouse, the  Hon.  James  M.  Gibson  and  Archibald  E. 
Malloch  are  to  be  the  provisional  directors  of  the  com- 
pany. 


It. has  been  usual    in    the    past  for    a 

A  Fair  Method  of  ..  j      1      f        •  ii-  ^       t.       j 

Appointment.  S^eat  deal  of  wire-pullmg  to  be  done 
to  secure  the  position  of  engineer  in 
large  public  buildings.  In  consequence  it  frequentl)' 
happened  that  the  man  who  was  best  equipped  by 
knowledge  and  experience  failed  to  get  the  position.  In 
other  words  the  man  with  the  greatest  amount  of 
"  pull "  got  the  appointment  over  the  heads  of  men  who 
were  better  qualified,  but  were  no  good  as  wire-pullers. 
We  are  pleased  to  observe  that  these  conditions  are  not 
to  be  allowed  to  prevail  in  connection  with  the  new  city 
buildings  now  approaching  completion  in  Toronto.  At 
a  recent  meeting  of  the  City  Council  a  resolution  was 
adopted  that  the  stationary  engineer  to  be  placed  in 
charge  of  the  boilers  and  heating  of  the  buildings  be 
appointed  after  a  competitive  examination.  It  begins 
to  appear  as  if  those  engineers  who  aim  to  secure 
the  good  positions  in  the  future  must  rely  less  upon 
their  ability  to  pull  wires  and  more  upon  their  know- 
ledge of  engineering. 


The    company   which    is    utilizing    the 
The  Power  of  r  m-  1^   h  ^t        \ 

Niagara.  power  ot  Niagara  Falls  on  the  Ameri- 

can side  has  paid  the  Ontario  govern- 
ment the  sum  of  $25,000  per  year  for  several  years  past 
for  an  option  to  the  exclusive  privilege  of  utilizing  the 
water  power  on  the  Canadian  side  also.  The  term  of 
this  option  will  expire  in  two  years,  and  the  government 
are  being  urged  not  to  renew  the  arrangement,  as 
Canadian  capitalists  are  prepared  to  utilize  the  power  of 
the  Canadian  Fall  if  the  opportunity  of  doing  so  is  given 
them.  It  is  improbable  that  the  American  company 
will  let  so  valuable  a  privilege  slip  through  their  fingers 
unless  they  should  find  ample  scope  for  their  capital  and 
ambition  in  connection  with  their  huge  enterprise  on 
the  American  side.  But  if  they  do  forfeit  it, 
the  Ontario  government  should  consider  very  carefully 
the  terms  on  which  such  privileges  should  be  granted  in 
the  future.  The  success  which  has  attended  the 
methods  employed  for  the  utilization  of  the  power  of 
the  American  cataract  permits  of  a  more  accurate  esti- 
mate of  the  possibilities  in  this  direction  and  conse- 
quently of  the  value  which  should  be  placed  upon 
exclusive  rights  to  the  use   of  the   power.      There   is   no 


doubt  whatever  that  before  many  years  shall  have 
passed  the  means  will  be  found  of  transmitting  power 
from  Niagara  to  the  towns  and  cities  in  and  adjacent  to 
the  Niagara  peninsula.  If  it  is  deemed  wise  to  grant 
exclusive  rights  to  one  company,  the  period  for  which 
siich  rights  are  to  be  granted  should  be  one  of 
reasonable  limit,  and  the  revenue  received  by  the  prov- 
ince should  be  carefully  proportioned  to  the  prospective 
value  of  the  privilege.  .-Vs  a  method  of  disposing  of  the 
privilege  to  the  best  advantage  the  government  might 
publicly  invite  bids  for  the  franchise. 


A  Long-Distance 


The  scheme  for  the  transmission  of 
Power  Transmission  electric  power  by  the  Keewatin   Power 

Co.,  from  Keewatin  to  Winnipeg, 
which  was  the  subject  of  comment  last  year,  is  not  dead 
as  might  be  supposed,  seeing  that  nothing  has  recently 
been  heard  about  it.  On  the  contrary  we  learn  that  the 
Power  Company  have  employed  a  competent  electrical 
engineer  to  go  thoroughly  into  the  possibilities  of  the 
enterprise  and  to  formulate  plans  and  prepare  specifica- 
tions upon  which  tenders  for  the  required  plant  may  be 
based.  Not  only  has  this  been  done,  but  we  under- 
stand that  tenders  have  actually  been  submitted  by  the 
Royal,  Westinghouse  and  General  Electric  Companies, 
and  their  merits  are  now  being  considered.  It  is  ru- 
mored that  the  line  potential  proposed  is  between  25,000 
and  30,000  volts.  The  distance  between  the  terminals 
of  the  line  would  be  120  miles.  This  is  one  of  the  most 
ambitious  power  transmission  schemes  which  has  yet 
assumed  tangible  form  ;  its  further  development  is 
therefore  a  subject  of  wide  interest. 


At  the  present  moment,  the  only  quali- 
Qualiflcation  of        c      »•        ti     ^  »  1  ■  , 

wiremen.  hcation  that  a  man  must  have,  m  order 

to  apply  for  a  wiring  job,  is  the  posses- 
sion of  a  screw  driver  and  hammer,  and  the  cheapest 
man  gets  it.  Whenever  a  town  is  being  lighted,  a  host 
of  perfectly  irresponsible  men  settle  there  and  go  about 
canvassing  for  installations,  which  they  put  in  without 
any  reference  to  the  general  wiring  plan  of  the  town, 
and  in  many  cases,  in  the  most  unworkmanlike  manner. 
The  consequence  is,  as  has  been  already  pointed  out  in 
these  columns  with  reference  to  a  particular  case,  that 
no  coherent  scheme  is  possible,  and  that  in  two  adjacent 
houses  lamps  will  be  subjected  to  pressures  differing  at 
any  moment,  by  so  much  as  three  volts.  In  one  large 
hotel  in  a  small  provincial  town,  a  test  shewed  that 
lamps  in  two  adjacent  rooms  that  formed  the  terminii  of 
two  branches,  had  six  volts  difference  in  their  pressures. 
This  is,  it  is  to  be  hoped,  an  unique  case,  but  it  illus- 
trates the  evils  of  allowing  anyone  to  do  wiring.  An 
examining  board  might  be  formed,  including  representa- 
tives from  the  Fire  L'nderwriters,  the  Canadian  Elec- 
trical .Association,  the  larger  manufacturing  companies, 
and  from  some  of  the  larger  operating  companies,  who 
would  examine  candidates  as  to  their  knowledge  of 
wiring  rules  and  methods,  their  knowledge  of  practical 
electricity,  and  their  acquaintance  with  central  station 
economies.  Certificates  would  follow  of  two  or  three 
classes,  shewing  that  the  examinee  had  been  found 
competent  by  reading  or  experience  to  (a)  entirely  man- 
age a  central  station  plant,  both  alternating  and  direit 
current,  steam  or  water  power,  both  the  plant  and  the 
business  ;  (b)  merely  look  after  the  electrical  machin- 
ery, as  dynamo  tender  and  electrician,  to  effect  repairs 
iind   make   extensions  ;   (c)   do   the  wiring  in   houses   or 
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streets.  B  would  include  C.  It  is  not  to  be  expected 
that  this  proposal  would  immediately  find  acceptance. 
Old  timers,  who  "know  it  all"  already,  would  treat  it 
with  contempt,  but  there  are  many  companies  who 
would  gladly  avail  themselves  of  the  assurance  afforded 
by  such  a  certificate  of  the  competence  of  their  em- 
ployees, and  who  would  even  hold  out  higher  pay 
inducements  to  their  staff,  in  order  that  they  might 
qualify  themselves  for  it.  At  first,  of  course,  it  would 
be  no  proof  of  incompetence  if  a  man  did  not  hold  such 
a  document,  but  it  would  always  be  strong  argument  in 
his  favor  if  he  did.  A  board  of  examiners  could  be 
selected,  the  personnel  of  which  had  such  unquestioned 
standing  in  the  electrical  profession  that  their  endorsa- 
tion  would  carry  weight  and  disarm  criticism.  We 
shall  be  glad  to  have  expressions  of  opinion  on  this 
matter  from  central  station  men. 


We  are  convinced  that  the  general  level  of  electrical 
knowledge  would  be  raised  by  the  inauguration  of  such 
an  innovation.  There  would,  in  course  of  time  be  an 
emulation  among  the  younger  and  more  ambitious 
members  of  the  profession,  which  would  lead  to  more 
careful  and  thorough  study,  and  a  rapid  dissemination 
of  knowledge  that  could  not  be  other  than  beneficial 
both  to  those  who  operate  power  houses  and  those  who 
draw  dividends  from  them.  The  opinion  that  now 
seems  to  obtain,  that  competent  knowledge  of  electricity 
is  to  be  acquired  by  "induction  "  so  to  speak — that  a 
man  who  works  around  dynamos  and  lamps  for  a 
couple  of  years  is  a  thoroughly  well  posted  "elec- 
trician," would  become  less  strong  in  proportion  as 
study  became  more  general  ;  for  ot  no  science  is  the 
saying  more  true  that  "  the  more  a  man  studies  the  less 
he  knows." 


The  specifications  for  the  plumbing 
Winng  Specifications,  work  for  the  new  municipal  buildings 

in  Toronto,  have  given  rise  to  very 
unfavorable  criticism  at  the  hands  of  some  prominent 
manufacturers  of  heating  and  sanitary  apparatus  ;  and 
we  should  like  to  suggest  that  the  electrical  manufac- 
turing industry  has  an  equal  cause  for  complaint,  and 
on  similar  grounds.  The  plumbers'  complaint  is  that 
the  specifications,  instead  of  calling  for  apparatus  of 
"  any  "  make,  but  imposing  a  certain  particular  make 
as  a  standard  of  excellence,  seem  to  impose  as  a  condi- 
tion that  none  but  one  particular  make  shall  be  supplied, 
thus  imposing  limitations  that  practically  withdraw  the 
matter  from  open  competition.  In  the  electrical  work 
also — which,  by  the  way,  in  the  interests  of  the  public, 
we  should  like  to  know  was  being  planned  by  an  elec- 
trical specialist,  certain  particular  conduits  have  been 
named  in  the  specifications  to  the  exclusion  of  others, 
equally  excellent.  Why  should  this  be  so?  Specifica- 
tions should,  no  doubt,  be  so  drawn  up  as  that  none  but 
suitable  machinery  and  apparatus  could  be  tendered  for 
thereon,  but  it  seems  to  be  hardly  in  the  public  interests 
to  expressly  favor  one  class  of  manufacture  at  the  ex- 
pense of  others,  when  the  bona  fides  of  all  manufactur- 
ers can  be  insured  by  specifying  appropriate  tests.  And 
one  other  matter  we  would  draw  attention  to — why 
include  electrical  wiring  with  the  plumbing  and  heating 
work?  What  obvious  connection  is  there  between  a 
plumber  and  an  incandescent  wireman  ?  Would  it  not 
have  been  as  well  to  make  a  separate  contract  for  this 
work  ? 


status  ot  the  Eiec-  ^ooD  engineering  is  the  great  want  of 
tncai  Engineer  in  the  day  in  electrical  matters,  and  if 
works  that  are  distinctly  electrical 
enterprises  are  carried  on  by  members  of  other  engin- 
eering specialties,  it  is  not  because  there  are  no  elec- 
trical engineers  in  Canada.  McGill  College  turns  out 
electrical  specialists  who  are  sought  for  to  fill  the  most 
responsible  positions  in  the  United  States  ;  the  School 
of  Practical  Science  in  Toronto  gives  a  most  admirable 
technical  training  ;  and  there  are  electrical  courses  in 
Kingston  R.  M.  C,  the  Toronto  Technical  School,  and 
other  institutions  ;  and  yet  it  is  doubtful  whether  the 
electrical  profession  has  even  a  status  in  Canada.  The 
engineering  of  electric  lighting  plants,  power  transmis- 
sions, and  railways,  is  placed  in  the  hands  of  architects, 
sanitary  engineers,  provincial  land  surveyors — anybody 
but  electrical  engineers,  and  the  results  are  just  what 
might  be  expected.  Architects  and  civil  engineers  re- 
quire all  their  time  to  keep  themselves  posted  in  their 
own  business  ;  and  it  is  not  to  be  expected  that  they 
can  keep  themselves  up  to  the  times  in  electrical 
matters  where  improvement  is  so  rapid  along  many 
differing  lines,  and  where  the  text  book  knowledge  of 
ten  years  ago  is  left  behind  in  the  dark  ages.  Special 
training  is  necessary  in  order  to  qualify  anyone  to 
follow  along  the  march  of  electrical  progress,  without 
falling  far  to  the  rear  ;  and  it  is  inevitable  that  special- 
ists in  other  branches,  even  highly  educated  civil 
engineers,  will  merely  voice  the  ideas  of  some  particular 
electrical  manufacturing  company,  to  which  they  have 
referred  for  technical  assistance. 


PERSONAL. 

The  employees  of  tlie  Great  North-Western  Telegraph  Co.  pre- 
sented Mr.  W.  D.  Toye  with  a  marble  clock  on  the  occasion  of 
his  recent  marriage. 

Mr.  Wm.  A.  Sweet  has  resigned  his  position  with  the  Hamihon, 
Grimsby  &  Beamsville  Electric  Railway  to  accept  the  position  of 
chief  engineer  of  the  Hamilton  Radial  Electric  Railway. 

Mr.  Robt.  A.  Ross,  who  was  for  some  years  chief  electrical 
engineer  with  the  Royal  Electric  Co.,  and  previously  occupied  a 
similar  position  with  the  Canadian  General  Electric  Co.  has  com- 
menced business  in  Montreal  as  a  consulting  mechanical  and  elec- 
trical engineer. 

Mr.  G.  F.  Cummings,  an  eminent  electrician,  was  recently  in 
Toronto  in  the  interests  of  the  Conduit  Electrical  Compan\',  of 
Detroit,  who  are  considering  the  question  of  opening  a  branch 
in  this  city.  Mr.  Cummings  is  well  known  in  Toronto,  being  at 
one  time  in  charge  of  the  engineering  department  of  the  Edison 
Electric  Light  Works. 

Mr.  D.  H.  Keeley,  Superintendent  of  Government  Telegraphs, 
has  returned  from  an  inspection  trip  in  the  east,  after  an  absence 
of  two  months.  Taking  the  government  cable  steamer  Newfield, 
he  repaired  the  cables  between  the  Magdalen  Islands  and  Cape 
North,  and  between  St.  Paul's  Island  and  Cape  North,  also  the 
Bay  of  Fundy  cable  to  Whitehead  Island. 

We  learn  that  the  statement  we  published  in  our  last  issue  that 
Mr.  C.  F.  Medbury  had  accepted  a  position  with  the  Western 
Electric  Co.,  of  Chicago,  is  incorrect.  Mr.  Medbury  is  at  present 
acting  as  consulting  engineer  to  Mr.  Horace  Beemer,  promoter 
of  the  Quebec  Electric  Railway  Co.,  and  to  the  pro- 
moters of  electrical  enterprises  in  other  parts  of  Canada.  The 
wish  of  his  numerous  friends  is  that  he  may  find  sufficient  em- 
ployment for  his  talents  to  warrant  him  in  again  taking  up  his 
residence  in  Canada. 


By  a  special  car  of  the  Winnipeg  electric  street  railway,  twenty- 
four  Indian  children  from  the  Brandon  Industrial  Institute  were 
recently  conveyed  to  the  power  house,  where  Mr.  Glenwright, 
superintendent  of  the  railway,  explained  to  them  the  operation  of 
the  machinery.  The  children  are  said  to  have  evinced  great 
interest  in  their  visit. 


November,  1896 
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BY  THE  WAY. 

As  an  illustration  of  the  power-consuming'  qualities 
of  a  modern  pulp  mill,  it  may  be  mentioned  that  the 
mill  at  Grande  Mere,  Quebec,  requires  for  its  operation 
6,000  horse  power,  or  an  amount  equal  to  that  at 
present  consumed  by  all  the  industries  of  Hamilton. 
What  a  big'  coal  pile  would  be  required  to  keep  the 
machinery  of  this  mill  in  operation,  if  it  were  not  located 
in  a  country  of  magnificent  water  powers. 

X       X       X       X 

1  NOTICED  in  passing  the  Toronto  Industrial  Exhibition 
Grounds  the  other  day,  that  the  rails  used  for  the  oper- 
ation of  the  pioneer  electric  railway  on  the  Van  Depcele 
system,  by  means  of  which  ten  years  ago  visitors  were 
carried  from  Strachan  Avenue  to  the  Fair  grounds,  are 
still  in  position.  Are  they  being  kept  on  exhibition  as 
one  of  the  curiosities  of  the  Fair?  If  not,  the  wonder  is 
that  the  management  has  not  before  this  converted  them 
into  cash  at  the  price  of  old  iron. 

X       X       X       X 

I  AM  told  that  the  British  Columbia  mining  boom  has 
already  proved  to  be  a  good  thing  for  the  Canadian 
telegraph  companies,  whose  western  business  has  ex- 
panded considerably  since  the  gold  fever  set  in.  It  is 
to  be  regretted  that  owing  to  the  lack  of  railway  com- 
munication, our  eastern  manufacturers  and  supply 
houses,  do  not  secure  for  their  goods  the  British  Colum- 
bia market,  which  of  right  should  be  theirs,  and  which 
if  open  to  them  would  greatly  stimulate  business  in 
eastern  Canada. 

X       X       X      X 

Petrolia,  the  headquarters  of  the  Canadian  petroleum 
industry,  is  now  lighted  by  electricity.  Naturally 
enough  the  shareholders  in  the  oil  companies  opposed 
the  introduction  of  the  modern  illuminant,  no  doubt  on 
the  ground  that  to  do  otherwise  would  be  tacidly  to 
admit  that  coal  oil  lighting  is  an  out-of-date  method. 
The  battle  between  these  interested  champions  of  old- 
tirne  methods  and  the  progressive  element  of  the  com- 
munity was  waged  for  many  months,  before  victory  for 
progress  was  achieved.  Following  close  on  the 
adoption  of  modern  lighting  the  town  has  set  about  the 
construction  of  an  extensive  and  costly  water  works 
system,  and  seems  to  be  determined  to  be  in  every 
respect  a  thoroughly  up-to-date  community. 

X       X       X       X 

An  acquaintance  of  mine,  a  competent  electrician,  who 
has  been  endeavoring  to  secure  a  situation  as  superin- 
tendent of  a  lighting  station,  writes  me  in  the  following 
vigorous  fashion  :  "  I  am  entirely  disgusted  with  the 
electrical  business.  Central  station  owners  want  a  first- 
class  man  to  work  for  nothing.  They  expect  all  the 
best  requirements  for  about  35  to  40  dollars  per  month. 
In  fact  they  want  a  "fireman  and  electrician"  .Any- 
thing that  can  use  the  coal  shovel  is  good  enough  to  run 
a  central  station,  and  as  to  wiring,  so  long  as  a  man 
can  get  up  a  pole  that  is  all  that  is  required.  The 
ability  to  shovel  coal,  climb  a  pole,  put  a  pair  of  carbons 
in  an  arc  lamp  and  sling  oil  around  the  power  house  are 
the  essential  requisites."  I  fear  that  there  is  more  truth 
than  poetry  in  the  above  complaint.  Men  buy  expen- 
sive machinery  and  put  it  in  charge  of  ignorant, 
careless  attendants,  because  their  services  can  be  had 
for  less  money  than  would  be  required  to  pay  competent 
men.  The  apparent  saving  in  salary,  is  the  point  on 
which  their  attention  is  fixed  ;  with  such  .men  frequent 
break-downs,  unnecessary  wear  and  tear  of  machinery, 
inefficiency   of    production,    waste  of  supplies,    and  the 


hundred  and  one  leaks,  pass  unnoticed.  .A  little  careful 
enquiry  in  these  directions  would  show  that  the  losses 
arising  throughout  the  year  from  these  causes  would 
suffice  to  pay  'many  times  over  the  additional  sum 
necessary  to  secure  the  services  of  a  thoroughly  com- 
petent superintendent.  My  friend's  letter  reveals  I 
believe  one  of  the  principal  reasons  why  many  electric 
lighting  plants  do  not  pay,  and  the  sooner  the  owners 
of  such  plants  come  to  recognize  that  profits  are  con- 
tingent upon  good  management,  the  sooner  will  the 
electric  lighting  business  take  a  step  upward,  and  rank 
with  other  enterprises  from  which  satisfactory  profits 
are  derived. 

X       X       X       X 

I  AM  reminded  by  a  conversation  I  had  with  a  citizen 
of  Dundas  the  other  day,  that  it  is  an  unwise  policy  on 
the  part  of  holders  of  public  franchises  not  to  cultivate  in 
every  possible  way  the  good  will  of  the  citizens  of  the 
municipalities  upon  which  they  must  largely  depend  for 
support.  This  man,  who  claimed  to  voice  the  senti- 
ments of  the  community,  complained  very  strongly  of 
the  attitude  of  the  management  of  the  Hamilton  and 
Dundas  Railway  Company  towards  the  town  of  Dundas. 
He  claimed  that  the  Company  had  no  intention  of  trans- 
forming the  road  into  an  electric  road,  but  were  trying 
to  put  the  town  in  the  position  of  being  compelled  to 
contribute  by  way  of  bonus  to  the  funds  of  the  Company 
a  sum  of  about  $2500  per  year  for  all  time.  He  com- 
plained of  the  action  of  the  Company  in  making  a 
charge  of  10  cents  for  small  parcels  which  passengers 
could  carry  on  their  knees,  and  for  which  formerly  no 
charge  was  made,  and  said  that  the  lack  of  considera- 
tion in  such  particulars  had  given  rise  to  a  feeling  of 
antagonism  on  the  part  of  the  citizens  towards  the  rail- 
way Company,  as  a  result  of  which  an  effort  would 
probably  be  made  to  induce  the  Hamilton  Street  Rail- 
way Company  to  extend  their  lines  to  Dundas  by  way 
of  the  main  street  of  the  town,  over  which  and  one  or 
two  other  streets  the  Hamilton  and  Dundas  Company 
does  not  control  the  right  of  way.  There  is  no  doubt 
that  if  a  trolley  line  were  in  operation  between  Hamilton 
and  Dundas,  it  would  at  once  capture  the  traffic  and 
render  the  present  steam  road  a  valueless  piece  of  pro- 
perty. As  to  whether  the  complaints  preferred  against 
the  present  Company  are  well  founded,  I  have  no  means 
of  knowing,but  it  is  at  least  unfortunate  for  the  Company 
that  citizens  of  the  town  should  feel  themselves  called 
upon  to  give  public  expression  to  opinions  which  must 
tend  to  deprive  it  of  the  good  wishes  and  cordial  support 
of  the  community.  In  this  connection  I  may  mention 
that  the  Company  are  at  present  putting  down  new  rails, 
and  it  is  said  to  be  their  intention  to  put  on  some  newcars 


A  new  design  in  steam  engines  h.-is  been  p.itented  in  Canada, 
United  Stales  and  Europe,  by  Cleveland  and  Peterson,  of  Brandon, 
Man.  One  engine  on  this  pattern  has  been  built  at  Ritchie's 
machine  works,  llamihon. 

The  Town  of  Chatham,  Onl.,  is  considering  the  question  of  in- 
stating an  electric  light  plant,  to  be  controlled  by  the  town,  and 
has  secured  the  following  statistics  relative  to  the  cost  of  0(>era- 
ling  similar  plants  in  other  towns.  Chatham,  65  lamps,  all  night, 
-3,'2  I'l"'"!*  i"'""''  I'l'r  lamp;  Brantford,  55  lights,  all  night,  2} 
cents:  Cobourg,  j^  lights  till  midnight,  21  cents;  Port  Hope, 
33  lamps  till  midnight,  15  cents  ;  Pelerboro,  J5  cents  per  light  all 
night  ;  Ingersoll,  36  lights  till  midnight,  20  cents  ;  Woodstock, 
70  lights  till  midnight,  19  cents;  Belleville,  61  lights,  all  night,  24 
cents  ;  Gait,  50  lamps,  22  cents  till  midnight  ;  Hamilton,  ,^69 
lights,  all  night,  J.s  cents;  C.uelph,  90  lights,  all  night,  244 
cents  ;  Owen  Sound,  ^o  lamps,  all  night,  30  cents  ;  London,  300 
lamps,  ;>11  night,  25  cents. 


---t 
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COSTS  OF  MANUFACTURE. 

U\    H.  W.    Nkisiin. 

Somebody  has  said  lh.1t  the  mountain  travailed  and  groaned 
and  brought  forth  a  mouse.  This  might  be  said  of  tlie  superfluous 
energy  expended  in  finding  the  costs  of  manufacture.  Reams  of 
paper  and  myriads  of  figures  are  collected,  collated,  and  the 
result  is  one  little  most  unreliable  observation  of  the  actual  cost. 
The  nearest  actual  knowledge  of  the  amount  spent  in  manufacture 
is  gained  from  the  balance  sheet,  but  this  cannot  be  called  the 
absolute  truth  on  account  of  the  use  of  unreliable  data  in  the 
valu  ition  of  the  inventory  of  goods  in  stock,  and  in  a  stale  of 
partial  completion.  The  uncertainty  of  the  inventory  valuation 
will  nevertheless  figure  as  a  small  percentage  of  error  on  the 
balance  sheet,  provided  the  finished  stock  from  year  to  year  is 
kept  at  an  uniform  amount  and  valued  at  an  arbitrary  figure, 
providing  the  same  figure  is  used  for  each  inventory,  and  that  the 
quantity  of  the  partially  finished  product  is  kept  small.  If  such 
provisos  are  practicable,  the  result  obtained  in  any  case  is  a  very 
unsatisfactory  one,  it  simply  shows  the  total  profit  or  loss,  i.e.: — the 
cost  on  the  whole  manufacture.  Very  few  companies,  however, 
limit  themselves  to  one  uniform  article  of  manufacture — thus  their 
balance  sheet,  although  perhaps  showing  a  profit,  does  not  show 
whether  the  profit  over  the  cost  of  one  article  is  being  absorbed 
by  the  loss  on  another.  To  overcome  this,  a  Cost  Department  is 
instituted  and  a  multiplicity  of  shop  orders  is  issued.  The  shop 
orders  are  supposed  to  furnish  the  correct  observations,  and  the 
Cost  Department  to  collect  and  collate  them.  The  department 
without  doubt  works  hard  and  conscientiously  and  probably  con- 
siders that  it  obtains  the  actual  figures  of  cost.  To  see  the 
fallacy  of  this  one  has  only  to  follow  the  shop  orders  closely  on 
their  passage  to  see  what  a  snow-ball  like  amount  of  error  they 
are  accumulating.  To  explain  by  an  example: — Supposing  that 
a  50  kilowatt  dynamo,  direct  current,  is  to  be  built  ;  Shop  Order 
No.  too  is  issued  on  the  factory  for  the  machine  and  all  material 
and  labour  expended  on  it  is  to  be  charged  to  order  No.  100,  and 
all  returns  to  be  credited  of  course. 

The  dynamo  consists  essentially  of  a  bed-plale,  two  pillow- 
blocks,  armature  with  shaft,  commutator  and  brush-carriage, 
pole-pieces  and  field-coils.  The  bed-plate  and  pillow-blocks  are 
received  in  the  rough  from  the  foundry,  and  are  charged  cor- 
rectly against  the  shop  order,  from  the  foundry  bill  price  ;  the 
labour  handling  them  to  the  mechanics  however  goes  against 
factory  expense,  etc;  the  labor  planing,  boring,  drilling,  is  charged 
correctly  ;  then  bolts  being  necessary,  are  ordered  from  the  store- 


ordered  for    the  bearings  ;  only  part  is  used,  the    rest   remains  in 
the  melting-pot,  and  is  used  on  another  order. 

Take  the  armature  and  its  accessories :  —  The  laborer's 
work  for  handling  is  charged  to  the  general  dumping  order, 
viz  :  Factory  Expense,  or  worse  still,  the  laborers  make  out  time 
tickets  on  which  they  guess  the  apportionment  of  the  time 
they    have  spent    on     different     shop   orders,    to    them    meaning- 
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that  different  bolls  are  better,  which  aie  thereupon  substituted, 
and  the  discarded  ones  are  forgotten  (a  common  error  among  the 
best  of  foremen)  and  remain  with  the  oddments  on  the  mechanics 
bench.  Shop  Order  No.  too  is  thereby  overcharged.  Later  on 
possibly  the  discarded  bolls  apply  on  another  job  and  shop  order, 
and  are  not  charged.  Then  again  25  lbs.  of  Babbitt's  metal  is 
room   on  the  shop   order ;  the    superintending   engineer  decides 


less  numbers.  The  armature  winder  commences  work  with 
a  full  or  possibly  a  superfluous  equipment  of  material,  which 
is  charged  up  correctly ;  his  foreman  is  perhaps  obliged  to 
take  him  off  this  job  temporarily  (a  frequent  necessity  in  shops)  to 
rush  througli  another  armature,  the  man  is  on  piece-work  and 
needs  material  in  a  hurry,  uses  some  of  that  supplied  on  the  first 
iirder  and  fails  to  report  the  matter. 
The  first  order  thereby  becomes 
cliarged  at  completion  with  a  super- 
fluity of  material  and  the  second 
one  not  charged  sufficiently.  To 
enumerate  more  errors  of  observa- 
tion would  make  this  article  too  long 
and  tedious  ;  practical  men  will 
recall  dozens  and  dozens  of  in- 
stances to  illustrate  the  point.  The 
argument  does  not  hold  good  that 
these  and  similar  faults  show  up  bad 
foremen.  To  follow  up  all  the  details 
of  all  the  shop  orders  in  work, 
closely  and  accurately,  would  re- 
quire a  force  of  clerks  in  the  fac- 
tory, and  it  cannot  be  expected  that 
foremen  and  workmen  alone,  who 
are  not  trained  to  clerical  work,  can 
follow  or  grasp  the  importance  of 
the  matter. 

The  suggestion  occurs,  why  not 
take  one  individual  piece  of  work 
of  each  kind  and  have  a  clerk 
familiar  with  shop  work  follow  it 
through  from  start  to  finish  ?  \'ery 
g>5od  ;  but  this  is  only  one  obser- 
vation and  is  liable  to  variation,  and 
what  is  wanted  is  an  average  taken 
over  a  large  number  of  pieces  of  one  particular  kind  or  size. 
This  brings  the  matter  back  to  the  old  shop  orders  w'hich  have 
been  shown  to  be  uncertain  and  unreliable,  and  which  also  demand 
a  large  amount  of  clerical  labor  continually. 

A  method  of  approximations  is  in  foice  m  one  of  the  large 
American  shops,  which  has  all  the  appearance  of  being  a  good 
one  both  mathematically   and  practically,  as  will  now  be  shown. 
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It  may  be  mentioned  at  once  that  the  working  out  of  such  a 
scheme  must  be  left  entirely  in  the  hands  of  the  Works  Manager, 
and  must  not  be  left  in  the  hands  of  clerks,  as  they  generally 
lack  the  judgment  necessary  in  this  regard,  or  even  to  account- 
ants, however  capable  they  may  be  as  accountants.  The  latter 
from  the  nature  of  their  training  are  wedded  to  exact  balances, 
and  would  shudder  at  an  approximation. 

To  start  with,  and  to  slick  to  the  example  shown  .ibove  :  the 
factory  is  engaged  in  building  direct  current  dynamos  and  motors, 
and  the  cost  of  manufacturing  is  required.  Lists  of  the  con- 
stituent  parts  of  the  different   sizes  of  machine,  classified   under 
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the  headings  of  their  essential  parts  must  first  be  prepared  (see 
Plate  I  and  Plate  II).  The  weights  in  the  rough  on  Plate  I  must 
be  taken  from  the  best  average  that  can  be  obtained  from  Plate 
II.  It  should  be  the  duty  of  the  receiving  clerk  to  keep  Plate  II 
(which  is  a  first-class  birds-c_\'e  view  for  the  manager,  over  the 
foundry  weights)  posted  up  to  date. 

The  drawings  and  engineers'  data  will  give  the  theoretical 
quantities  of  other  material,  and  a  few  careful  observations  of  the 
amounts  actually  used  must  be  made  under  the  personal  super- 
vision of  the  Works  Manager.  Space  will  not  permit  a  more 
elaborate  illustration  of  these  details. 

The  labor  is  the  next  thing  to  consider  ;  there  is  the  labor  which 
is  strictly  productive,  and  there  is  that  which  is  so  often  dumped 
into  a  general  expense  account.  In  the  first,  if  the  whole  shop  is 
on  piece  work,  finding  the  cost  is  more  or  less  of  a  simple  matter  ; 
if  otherwise,  reliable  figures  must  be  obtained  from  an  average  over 
many  observations.  Taking  the  latter  case,  it  is  advisable  to 
commence  with,  to  get  one  good  observ.ition  on  several  different 
sizes  of  the  same  type,  and  plot  them  on  cross-section  paper  as 
shown  in  Plate  III.  This  gives  a  good  basis  on  which  to  approxi- 
mate the  time  taken  on  intermediate  sizes,  viz  ;  by  simply  follow- 
ing the  horizontal  lines  to  the  curve  -A.B.,  and  reading  on  the 
perpendicular  lines  the  number  of  hours  as  shown.  Experience 
has  proven  that  .an  approximation  such  as  this  is  not  merely  guess, 
work,  but  differs  very  slightly  (a  fraction  of  a  percentage)  from 
the  afterwards  ascertained  actual  facts.  Theoretically  the  curved 
line  A.B.  should  be  the  dotted  straight  line  A.B.,  but  there  are 
practical  considerations  which  prevent  it.  This  curve  is  only  a 
preliminary  one,  and  fresh  observ.'itions  n)ust  be  made  from  time 
to  lime  to  check  it,  and  to  demonstrate  the  fact  of  its  deviation 
from  the  dotted  line  A.B.,  being  due  to  good  practical  reasons. 

Next  comes  the  labor  which  is  so  often  confounded  with  expense. 
For  instance,  handling,  painting,  extra  chippings  on  castings, 
helpers  to  operatives,  etc.  There  seems  to  be  no  legitimate 
reason  for  not  classing  this  in  with  the  productive  labor;  it  is  a 
|ibor  cost  on  the  m.ichine,  and  can  be  accoimted  foi-  directly. 
This  labor  can  be  approximated  in  the  same  manner  as  the  purely 
productive  labor  as  shown  by  Plate   III.      It  is,  however,  a  some- 


what more  variable  (.|uaulily,  and  requires  the  average  of  several 
very  close  observations  on  the  extreme,  and  two  or  three  inter- 
mediate sizes  before  plotting  the  curve.  Works  .Man.igers  will  at 
once  seethe  strength  of  this  caution,  recognizing  as  they  do, 
that  this  class  of  labor  is  one  of  the  "  little  foxes  "  which  play 
such  sad  havoc  with  the  cost  of  production. 

Finally  the  general  expense  of  the  factory  is  to  be  accounted 
for.  In  the  Factory  General  Expense  account  care  must  be  taken 
to  EXCLIDE  all  expenses  of  the  selling  offices,  advertising,  and 
freight  on  finished  product,  in  short  all  expenses  outside  the 
factory  gates.  Clearly  understanding  this,  the  method  of  appor- 
tioning to  material  and  labor  as  above,  the  true  proportion  of 
factory  general  expense  is  very  simple.  It  is  understood,  of 
course,  that  under  the  heading  of  material  is  included  freight, 
cartage,  duty  and  other  dues  ;  under  labor  is  included  all  opera- 
tives, and  their  helpers'  pay,  laborers  handling  the  raw  material 
or  product  in  any  form  ;  in  brief,  the  pay  of  all  persons  handling 
the  material  inside  the  factory  gates,  otherwise  than  storekeepers. 
Factory  General  Expense  includes  managers,  foremen,  clerical 
help,  storekeepers,  expenses  of  light,  heat  and  power,  rent, 
insurance  and  other  charges  incidental  with  running  the  factory. 
It  is  readily  seen  by  this  that  the  factory  general  expense  bill  is 
practically  a  fixed  quantity,  whereas  the  Labor  bill  is  a  quantity 
varying  with  the  busy  and  sl.ick  seasons.  Expense  bears  to  Labor 
a  definite  relation,  and  on  the  contrary  has  no  relation  to  Material. 
To  explain  this  more  fully  : — Factory  General  Expense  is  the  salary 
of  the  personnel  and  the  incidental  running  expenses  as  shown 
above,  and  can  be  lowered  to  a  very  slight  extent,  if  to  any, 
during  slack  seasons,  while  on  the  other  hand,  the  number  of  pro- 
ductive employees  has  to  be  increased  or  decreased  according  to 
the  work  on  hand.  Thus  in  a  busy  season  the  factory  general 
expense  may  bear  the  relation  of  five  dollars  expense  to  five 
dollars  of  operatives'  wages,  in-  a  slack  one  the  five  dollars  expense 
remains  fixed,  whereas  the  operatives'  wages  bill  is  only  one 
dollar. 

.■\ll  that  is  necessary  now  is  to  get  an  exact  statement  from  the 
Accounting  Department  of  the  charges  to  Factory  General  Expense 
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over  a  definite  period,  the  longer  the  heller,  and  m.ike  .1  diagram 
as  in  Plate  IV. 

Plate  l\'  not  only  demonstrates  the  fact  without  figuring  that 
the  Factory  General  Expense  piles  up  the  actual  cost  of  production 
considerably  higher  in  slack  than  in  busy  seasons,  but  it  gives  the 
manager  a  simple  and  ready-reckoner  in  figuring  against  a  close 
call  from  competing  firms  and  s.Tves  the  nerve-racking  uncertainty 
of  adding  arbitrarv  percentages  for  Ihe  safely  margins. 

The  above,  although  badly  cramped  from  its  necessary  con- 
ciseness, should  be  a  fairly  lucid  demonstration  of  a  simple  and 
che.ip  method  of  "  cost  making,  "  which  eliminates  almost  entirely 
Iho  personal  equ.ition,  viz  ;  the  arbitrary  percentage  margins,  and 
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unsvslenialic   tcuess-woik   allowances  so    very  nmcli   in    vogue  in 
many  of  the  most  up-to-date  companies. 

The  figures  herein  shown  are  strictly  systematic  and  scientific, 
and  it  cannot  be  contended  that  such  approximations  are  in  any 
way  guesses. 


THE  STEAM  ENGINE. 

Bv  John  C.  Uough. 

Those  of  us  who  have  made  for  ourselves  a  toy  engine  (and  I 
am  inclined  to  believe  that  the  number  will  be  found  not  inconsider- 
able), and  have  watched  it  doing  its  whirling  revolutions  of  some 
2,000  or  3,000  per  minute,  might  naturally  be  led  to  the  conclusion 
that  there  was  no  limit  to  the  velocity  with  which  steam  can 
travel,  or  to  the  speed  with  which  it  can  enter  and  pass  out  of  the 
cylinder,  and  its  motion  be  changed  or  reversed.  Such  a  notion 
would  be,  however,  erroneous  in  the  extreme,  as  the  speed  at 
which  steam  travels  on  its  way  to  or  from  the  cylinder  of  a  steam 
engine  is  an  important  factor  in  determining  the  best  size  of  the 
steam  passages,  ports,  etc.  It  has  been  found  by  experiment 
that  so  long  as  the  steam  in  a  pipe  is  not  required  to  travel  at  a 
higher  rate  of  speed  than  100  ft.  per  second,  or  6,000  ft.  per 
minute,  the  loss  from  friction,  etc.,  in  the  pipes  and  passages  is 
not  a  serious  one,  and  the  pressure  at  which  it  can  be  obtained  on 
the  piston  is  not  much  reduced  from  the  boiler  pressure.  Beyond 
this  speed,  however,  serious  loss  of  pressure  takes  place,  and 
hence  the  importance  of  having  the  steam  ports  so  large  that  the 
velocity  referred  to  may  not  be  exceeded. 

Those  engineers  who  have  had  much  experience  in  the  over- 
hauling of  steam  engines,  are  aware  that  in  a  large  number  of  old 
engines  the  ports  and  passages  in  the  cylinders  are  veiy  much  too 
small.  In  a  case  which  recently  came  imder  the  notice  of  the 
writer,  the  area  of  the  steam  port  was  not  more  than  one-thirtieth 
of  the  cylinder  area,  and  the  •  loss  from  wire-drawing,  poor 
vacuum,  etc.,  was  in  consequence  very  considerable,  although  the 
piston  speed  was  not  a  high  one. 

When  the  steam  ports  and  passages  of  an  engine  are  too 
crippled,  there  is,  in  addition  to  the  loss  from  wire-drawing,  etc., 
a  further  loss  of  power  from  the  increased  resistance  to  the  exit  of 
the  steam  from  the  cylinder,  causing  what  is  known  as  "back- 
pressure." 

In  condensing  engines,  even  though  there  may  be  a  plentiful 
supply  of  cold  water  and  good  "vacuum"  in  the  cylinder,  when 
the  exhaust  passages  are  tortuous,  and  contracted,  an  exceeding- 
ly poor  effect  of  the  vacuum  will  be  obtained  in  the  cylinder. 

Perhaps,  as  good  an  illustration  of  this  as  could  be  obtained  is 
shown  in  the  diagrams  (Figs.   1  and  2)   taken  from   a   condensing 


still  seen  at  the  commencement  of  the  exhaust,  a  very  much 
greater  effect  is  obtained  from  the  vacuum  throughout  the  stroke 
than  under  the  conditions  shown  in  Fig.  1.  Hence  we  see,  that 
besides  the  loss  of  pressure  in  admission  when  the  ports  and  pass- 
ages are  too  small,  an  even  greater  loss  is  experienced  from  the 
back-pressure,  resulting  from  the  resistance  to  the  egress  of  the 
steam. 

Many  rules  have  been  given  for  determining  the  size  of  steam 
ports,  etc.,  but  none  can  be  considered  as  other  than  empirical 
which  does  not  take  into  account  the  fact  above  mentioned,  viz., 
that  the  velocity  of  the  steam  in  following  a  piston  should  not  in 
the  passages  exceed  100  ft.  per  second,  or  6,000  ft.  per  minute. 
Bearing  this  in  mind,  we  shall  see  that  the  area  of  the  steam  ports 
should  have  the  same  ratio  to  the  area  of  the  cylinder  that  the 
piston  speed  in  feet  per  minute  has  to  reach  6,000,  from  which  we 
easil)'  deduce  a  rule,  thus  : 

Area  of  Cylinder  x  Piston  speed  in  feet  per  minute 


engine  a  few  months  ago.  The  engine  was  furnished  with  a  cut- 
off valve,  by  means  of  which  the  steam  could  be  cut  off  at  any 
desired  jrortion  of  the  stroke.  In  Fig.  1,  it  will  be  observed,  the 
steam  is  admitted  during  about  nine-tenths  of  the  piston's  stroke, 
and  when  released,  escapes  with  such  difficulty  through  the  con- 
tracted exhaust  passages,  that  the  back-pressure  exceeds  that  of 
the  atmosphere  during  three-tenths  of  the  return  stroke,  and,  at 
the  termination  of  the  stroke,  when  the  full  effect  of  the  vacuum  is 
usually  obtained  in  the  cylinder,  there  is  an  absolute  back-pressure 
of  something  like  6  lbs. — that  is  to  say,  to  use  the  common  ex- 
pression, the  "  vacuum  "  is  only  9  lbs. 

Fig.  2  was  taken  from  the  same  engine  and  immediately  after 
Fig.  1,  when  driving  a  much  lighter  load,  and  the  steam  cut  off 
about  J-5th  the  stroke.  The  quantity  of  steam  to  be  condensed  is 
here  so  much  less  that  a  "  vacuum  "  of  \3;4  lbs.  is  now  shown  in 
the  cylinder,  and  although  the  effect  of  the  restricted    exhaust    is 


Area  of  port  = 


A  rule  in  very  general  use  amongst  engineers  and  to  be  found 
in  most  engineering  pocket-books,  is  to  make  the  area  of  steam 
port  equal  to  i/i6th  the  area  of  the  cylinders.  Let  us  see  how 
this  corresponds  with  the  rule  we  have  just  found.  Take  for  ex- 
ample, say,  an  engine  having  5  feet  stroke  running  50  revolutions 
per  minute  :  that  is  to  saj',  with  a  piston  speed  of  500  feet  per 
minute.      By  our  rule  w'e  have, 

,             f.               Area  of  Cylinder  x  500       Area  of  Cylinder 
.Area  of  port  = 7-^ =^—  = 

so  that  we  see  for  500  ft.  piston  speed,  the  common  rule  for  mak- 
ing the  steam  ports  equal  to  i/i6th  the  cylinder  area  would  give 
too  small  a  passage,  the  port  requiring  to  be  not  less  than  i/i2th 
the  cylinder  area,  in  order  not  to  lose  pressure  and  power  from 
the  entering  steam  having  too  high  a  velocity.  If  the  piston  speed 
were  only  400  ft.  the  port  might  be  made  only  i/i5th  area  of 
cylinder,  because 

Area  of  Cylinder  X  400  ft.  per  minute Area  of  Cylinder 

and  so  on  if  the  piston  speed  were  still  further  reduced  ;  the  com- 
mon rule  would  give  a  larger  steam  port  than  is  necessary.  In 
order  to  avoid  the  great  loss  experienced  by  restriction  of  the 
exhaust,  as  shown  in  the  above  diagrams,  it  is  customary  to  make 
the  exhaust  ports  about  half  as  large  again  as  the  steam  ports,  so 
that  the  egress  may  be  as  free  as  possible,  and  the  back-pressure 
on  the  piston  reduced  to  a  minimum. 

There  being  then  so  much  advantage  in  having  large  passages 
to  and  from  our  cylinders,  the  consideration  naturally  arises  as  to 
what  conditions  determine  the  limits  in  the  opposite  direction,  or 
can  we  really  make  the  steam  passages  and  steam  ports  too 
large?  It  is  well  known  that  too  much  "clearance"  space  at  the 
ends  of  the  cylinder  means  loss  of  steam  at  each  stroke  of  the 
piston,  and  in  the  same  way  an  excessive  capacity  of  steam  port 
or  passage  would  mean  waste,  through  more  steam  having  to  be 
thrown  away  in  exhausting  than  is  really  necessary.  A  further 
consideration  respecting  the  disadvantage  of  having  too  great 
width  of  area  of  ports  is  found  in  the  cooUng  influence  of  the 
exhaust  steam,  the  temperature  of  which,  at  or  below  the  atmos- 
pheric pressure,  is  very  much  lower  than  that  of  the  fresh  steam 
at  its  entrance  to  the  cylinder.  The  passage  of  the  exhaust  steam 
through  the  ports  as  the  high-pressure  steam  has  to  pass  through, 
abstracts  a  considerable  amount  of  heat  from  every  part  of  the 
metal  with  which  it  comes  in  contact,  and  this  heat  has  to  be 
supplied  again  by  the  entering  steam  at  each  stroke.  The  ques- 
tion, therefore,  of  having  the  steam  ports  of  an  engine  a  proper 
size,  neither  too  small,  so  as  to  cause  loss  by  wire-drawing,  back- 
pressure, etc.,  nor  too  large,  so  as  to  give  rise  to  loss  from  cool- 
ing, etc.,  it  will  be  seen  is  one  which  has  a  material  influence  on 
economical  working.  The  rule  here  given  is  a  practical  one  of 
long  personal  experience  and  one  which  the  writer  can 
recommend. 

The  steam  ports  in  Corliss  engines  are,  in  usual  practice, 
i/i2th,  and  exhaust  ports  'sth  of  the  piston  area.  The  piston 
speeds,  of  course,  govern  the  application  of  those  rules  in  nearly 
eveiT  instance. 

Montreal,  Qve.,  12th  Oct.,  1896. 


The  Spokane  and  British  Columbia  Telephone  and  Telegraph 
Co.  propose  constructing  an  international  telephone  line  between 
Washington  and  British  Columbia.  .Arrangements  have  been 
made  for  connection  at  Spokane  with  the  Inland  Telephone  Com- 
pany, and  on  the  British  Columbia  side  with  the  Vernon  and  Nel- 
son Telephone  Company's  system. 


November,  i^ 


CANflDIflN     EbECTl^ICfllj     NEWS 


CANADIAN  ASSOOATION  OF  STATIONARY 
ENGINEERS. 

Note. — Secrelaries  of  Associations  are  requested  to  forward  matter  for  publi- 
cation in  this  Department  not  later  than  the  25th  of  each  month 

TORONTO    NO.     I . 

Toronto  No.  i  held  their  regular  fortnightly  meeting 
in  Engineer's  Hall,  6i  \'ictoria  street,  on  Wednesday 
evening,  21st  ultimo,  at  which  one  candidate  was  initi- 
ated. After  the  regular  routine  of  business,  Bro.  Cross 
gave  an  interesting  "chalk  talk  "  on  figures,  and  was 
presented  with  a  hearty  vote  of  thanks. 

The  Library  Committee  reported  that  the  first  of  a 
series  of  book  cases  was  on  view  in  the  library  room, 
and  that  upwards  of  100  volumes  were  already  on  the 
shelves.  They  wish  to  thank  those  who  have  been  kind 
enough  to  donate  to  this  work,  and  to  state  that  they 
would  be  pleased  to  hear  from  the  manufacturers  or 
others  who  feel  inclined  to  assist  this  branch  of  the  .As- 
sociation's good  work. 

The  Banquet  Committee  reported  that  they  had  made 
arrangements  for  the  tenth  annual  banquet,  to  be  held 
at  the  Palmer  House  on  November  25th  (Thanksgiving 
Eve).  This  hotel  is  centrally  located,  at  the  corner  of 
King  and  York  streets,  and  the  dining  hall  has  facilities 
for  accommodating  300  guests.  The  secretary  of  the 
committee  hereby  extends  a  hearty  invitation  to  all 
members  of  the  C.  A.  S.  E.,  and  hopes  that  in  case 
written  invitations  are  not  received  all  officers  and  mem- 
bers will  consider  the  above  invitation  sufficient. 
G.  C.  MooRi.vG,  Sec.  of  Com. 

15  Charlotte  street. 


QUESTIONS  AND  ANSWERS. 

A.  B.  C,  Ontario,  writes  :  "Please  give  the  horse 
power  or  friction  load  of  a  100  horse  power  high  speed 
engine  belted  direct  to  a  slow  speed  alternator  of  1000 
lamps  capacity  ;  also  the  horse  power  required  to  charge 
two  miles  of  primary  line  (without  any  lamp  on)  and 
transformers  of  1000  lamps  capacity." 

Answer. — It  is  impossible  to  give  quantitative  answers 
to  your  questions.  The  friction  load  of  an  engine 
belted  to  a  generator,  depends  on  many  very  variable 
quantities,  such  as  condition  of  bearings,  state  of  belt, 
make  of  engine  and  generator,  etc.  About  ten  horse 
power,  however,  should  not  be  exceeded,  on  running 
everj'thing  empty  in  your  size  of  plant.  Your  second 
question  is  even  more  impossible  than  the  first.  By  the 
expression  "charge"  when  you  ask  the  horse  power 
required  to  "charge"  2  miles  of  line  and  tranformers, 
we  think  you  mean,  that  if  a  primary  line  two  miles 
long  has  transformer  primaries  connected  up  to  a 
capacity  of  1000  lights,  and  the  secondaries  are  left 
open  ;  then  how  much  current  will  the  ammeter  indicate? 
In  other  terms,  you  want  to  know  the  magnetizing 
current  of  transformers  to  a  capacity  of  1000  lamps. 
There  is  no  rule  for  this  ;  the  magnetizing  current 
depends,  in  amount,  on  the  design  of  the  transformer, 
the  materials  of  which  it  is  constructed,  its  capacity  ; 
a  large  transformer  will  generally  require  a  smaller 
magnetizing  current,  in  proportion,  than  will  a  smaller 
one  of  the  same  make  ;  and  you  will  find  that  trans- 
formers of  to-day,  which  embody  the  principles  of  design 
and  construction  which  have  been  arrived  at  by  careful 
scientific  investigation,  will  prove  considerably  more 
economical  on    this  point    than    are    those  which    were 


made  a  few  years  ago,  before  transformers  had  received 
the  study  which  has  been  devoted  to  them  during  the 
past  two  or  three  years.  You  will  also  find  that  the 
general  idea  that  a  transformer  is  the  easiest  thing  in 
the  world  to  make,  is  erroneous.  We  are  sorry  that 
our  answers  are  necessarily  so  very  indefinite,  but  the 
questions  themselves  do  not  admit  of  anything  more  so. 
The  manufacturers  of  your  transformers  have  probably 
made  observations  of  the  magnetizing  current,  and 
might  give  you  information. 


ELECTRICAL  DEVELOPMENT  IN  EUROPE. 

L'l.vDUSTRiE  Electrique  publishes  the  following  figures 
in  regard  to  electrical  development  in  Europe  :  There 
are  560  miles  of  electric  roads  in  Europe,  which  is  an 
increase  of  125  miles  in  one  year.  The  number  of  elec- 
tric cars  has  increased  from  1236  to  1747  in  the  same 
time.  Germany  has  250  miles  of  electric  roads  and 
857  motor  cars.  France  has  82  miles  and  225  motor 
cars.  Great  Britain  has  65  miles,  with  168  cars,  and 
Austria-Hungary  has  45  miles,  with  157  cars.  Next 
comes  Switzerland,  Italy,  Spain  and  Belgium,  in  the 
order  given,  while  Russia  has  but  one  electric  railroad, 
with  6  miles  of  track  and  32  motor  cars,  and  Portugal 
ends  the  list  with  iJ^sb  miles.  Of  the  11 1  European 
lines  91  are  overhead  trolleys,  of  which  there  were  35 
in  Germany,  12  in  Switzerland,  10  in  France,  and  7  each 
in  England  and  Italy,  and  6  in  -Austria-Hungary,  etc. 
Of  electric  railroads  with  underground  current  there 
were  but  three  at  the  beginning  of  this  year,  one  each 
in  England,  Germany  and  Hungary.  Nine  lines  are 
provided  with  an  insulated  central  track,  through  which 
the  current  is  conducted,  eight  of  these  railroads  being 
in  Great  Britain  and  one  in  France.  The  remaining 
eight  lines  are  provided  with  accumulators.  Of  these, 
four  are  in  France  and  two  in  .Austria,  and  one  each  in 
England  and  the  Netherlands. 


SPARKS. 
At  the  annual  meeting  of  the  \anaimo,  B.  C,  Telephone  Com- 
pany, held  early  in  October,  the  following  directors  were  elected  : 
Messrs.  J.  C.  Armstrong,  O.  Plunketl,  M.  Bray,  E.  Pimbury  and 
G.  Norris.  Subsequently  G.  Xorris  was  chosen  president  ;  J.  C. 
-Armstrong,  vice-president ;  W.  K.  Leighton,  secretary  and  collect- 
or, and  G.  E.  T.  Pitlendrigh,  manager. 

The  Royal  Electric  Company  are  installing  for  the  Sussex 
Water  and  Electric  Company,  Sussex,  \.  S.,  one  of  their  40  k.  w. 
"S.K.C."  two  phase  generators,  with  360  16  c. p.  lights  capacity 
in  transformers,  and  are  wiring  up  the  town.  The  Sussex  Com- 
pany are  supplying  both  arc  and  incandescent  lighting,  as  well  as 
motors  from  the  same  dynamo  and  circuits.  With  the  continued 
improvement  in  alternating  arc  lamps,  it  is  now  quite  feasible  to 
do  this.  .A  number  of  plants  are  now  in  operation  furnishing  arc 
and  incandescent  light,  as  well  as  motors  from  the  same  dynamo 
and  circuits  ;  excellent  results  are  reported.  The  use  of  motors 
makes  it  possible  to  run  the  plant  the  full  24  hours  with  increased 
capacity. 

The  shareholders  of  the  Merchants'  Telephone  Company,  Mon- 
treal, held  their  annual  meeting  on  the  7th  of  October,  .Mr.  F. 
X.  Moisan,  the  president,  in  the  chair.  The  annual  report  stated 
that  two  hundred  and  thirty-one  new  telephones  had  been  placed 
during  the  past  year,  making  a  total  of  over  900  now  in  oper.ition. 
The  treasurer's  report  showed  a  surplus  of  $19,000.  It  was  decid- 
ed to  negotiate  a  further  loan  of  $45,000  to  extend  operations. 
The  following  gentlemen  were  elected  directors  :  F.  X.  .Moisan, 
1..  E.  Boauchamp,  J.  E.  Beaudoin,  .\.  S.  Dclisle,  C.  N".  Ducharme, 
I..  H.  llenault,  M.  T.  l.efebvre  and  F.  liagenais.  .\t  a  subse- 
quent meeting  of  the  directors.  Mr.  F.  X.  Moisan  w.-is  re-elected 
president,  Mr.  .A.  S.  Hameiin,  vice-president  and  L.  E.  Beau- 
champ,  tre.isurer. 
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GAS  CYLINDER  EXPLOSIONS. 
A  GOVERNMENT  committee  in  England  has  made  official 
inquiry,  and  found  that,  of  nineteen  cases  of  gas  cylinder 
explosions  in  different  parts  of  the  world,  four  were  due 
to  carelessness,  one  from  mixed  gas  or  vapor  due  to  im- 
proper compressing  arrangements,  four  to  bad  cylinders, 
three  either  to  bad  cylinders  or  to  an  excessive  pressure 
due  to  overcharging,  one  due  to  ignition  from  oil,  and 
one  for  which  no  cause  could  be  assigned.  The  com- 
mittee recommends  that  in  the  case  of  cylinders  of  com- 
pressed gas  that  is,  oxygen,  hydrogen  or  coal  gas- 
and  of  lap-welded  wrought  iron,  a  greatest  working 
pressure  of  120  atmospheres,  or  1,000  pounds  to  the 
square  inch,  and  the  stress  due  to  working  pressure  not 
to  exceed  six  and  one-half  tons  to  the  square  inch  ; 
proof  pressure  in  hydraulic  test,  after  annealing,  224 
atmospheres,  or  3,360  pounds  to  the  square  inch  ;  per- 
manent stretch  in  hydraulic  test  not  to  be  more  than  10 
per  cent,  of  the  elastic  stretch;  and  one  cylinder  in  fifty 
to  be  subjected  to  a  statical  bending  test,  and  to  stand 
crushing  nearly  to  flatness  between  two  rounded  knife 
edges  without  cracking.  In  the  case  of  lap-welded  or 
seamless  steam  cylinders,  the  greatest  working  pressure 
is  fixed  by  this  committee  at  120  atmospheres,  or  1,800 
pounds  to  the  square  inch,  carbon  in  steel  not  to  exceed 
0.25  per  cent.,  or  iron  to  be  less  than  99  per  cent.; 
tenacity  of  steel  not  to  be  less  than  26,  nor  more  than 
33  tons  to  the  square  inch. 


BOILER  SCALE  AND  STEAM  EFFICIENCY. 

Discussing  the  subject  of  boilers  and  feed  water 
recently,  Professor  F.  B.  Crocker  made  some  terse 
remarks  on  the  subject.  The  water  used  in  steam 
boilers  is  obtained  either  from  the  regular  city  water 
supply  or  from  some  source  such  as  a  pond,  river,  or 
well.  Which  of  these  is  best  to  employ  depends  upon 
the  circumstances  in  each  particular  case,  but  in  almost 
every  instance  the  question  of  the  purity  of  the  water  is 
an  important  matter.  Almost  any  water  available  for 
use  in  boilers  contains  from  10  to  100  grains  of  solid 
material  per  gallon,  and  since  a  100  horse-power  boiler 
evaporates  about  30,000  pounds  of  water  per  day  of  ten 
hours,  or  about  400  tons  per  month,  the  accumulation 
of  this  material  becomes  very  considerable,  assuming 
only  half  of  it  to  be  deposited.  Impurities  of  water  are 
of  two  distinct  kinds  :  First,  small  particles  of  solid 
material  mechanically  held  in  suspension,  the  presence 
of  which  is  perfectly  evident  to  the  eye,  forming  what  is 
called,  in  plain  language,  muddy  or  dirty  water.  The 
other  class  of  impurities  are  mineral  substances  dissolved 
in  water,  producing  little  or  no  change  in  its  appearance 
or  transparency.  Impurities  of  the  first  kind  can  be 
removed  by  filtering,  or  by  simply  allowing  the  sus- 
pended particles  to  settle  ;  but  impurities  actually 
dissolved  in  the  water  can  only  be  eliminated  by  some 
process  of  chemical  or  physical  precipitation.  The  so- 
called  "hard  water  "  is  simply  water  containing  com- 
pounds of  lime,  magnesia,  etc.,  in  solution,  which  are 
particularly  objectionable  in  water  for  boilers,  since 
they  are  deposited  as  a  scale  or  incrustation  upon  the 
interior,  and  seriously  interfere  with  the  transmission  of 
heat  through  the  metal,  thereby  reducing  the  efficiency 
of  the  boiler  and  also  introducing  a  danger  that  it  will 
become  excessively  heated  and  weakened.  These 
deposits  in  boilers  sometimes  reach  a  thickness  of  half 
an  inch  or  more,  and  are  extremely  troublesome  and 
difficult  to  prevent  or  to  remove  after  they  have  formed. 


It  is  estimated  that  scale  one-sixteenth  of  an  inch  thick 
necessitates  the  use  of  about  10  per  cent,  more  fuel, 
one-fourth  inch  almost  40  per  cent  more,  and  half  to 
three-quarter  inch  scale  actually  doubles  the  amount  of 
fuel  required  to  generate  a  given  quantity  of  steam. 
These  facts,  and  the  greatly  increased  repairs  and 
danger  arising  trom  scale  in  boilers,  show  the  great 
importance  ot  eliminating  it. 


THE  EFFECT  UPON  THE  DIAGRAMS  OF 

LONG  PIPE-CONNECTIONS  FOR  STEAM 

ENGINE  INDICATORS. 

If  an  indicator  is  to  be  relied  upon  to  give  a  true 
record  of  the  varying  pressures  and  volumes  within  an 
engine  cylinder,  its  connection  therewith  must  be  direct 
and  very  short. 

Any  pipe  connection  between  an  indicator  and  an  en- 
gine cylinder  is  likely  to  eff"ect  the  action  of  the  indicator; 
under  ordinary  conditions  of  speed  and  pressure,  a  very 
short  length  of  pipe  may  produce  a  measurable  effect  in 
the  diagram,  and  a  length  of  three  feet  or  more  may  be 
sufficient  to  render  the  cards  valueless  except  for  rough 
or  approximate  work. 

In  general,  the  effect  of  the  pipe  is  to  retard  the  pen- 
cil action  of  the  indicator  attached  to  it. 

Other  conditions  being  equal,  the  effects  produced  by 
a  pipe  between  an  indicator  and  an  engme  cylinder  be- 
come more  pronounced  as  the  speed  of  the  engine  is  in- 
creased. 

Modifications  in  the  form  of  the  diagram  resulting 
from  the  presence  of  a  pipe  are  proportionately  greater 
for  short  cut-off  cards  than  for  those  of  longer  cut-off, 
other  things  being  equal. 

Events  of  the  stroke  (cut-off,  release,  beginning  ot 
compression)  are  recorded,  by  an  indicator  attached  to  a 
pipe,  later  than  the  actual  occurrence  of  the  events  in  the 
cylinder. 

As  recorded  by  an  indicator  attached  to  a  pipe,  pres- 
sures during  the  greater  part  of  expansion  are  higher, 
and  during  compression  are  lower,  than  the  actual  pres- 
sures existing  in  the  cylinder. 

The  area  of  diagrams  made  by  an  indicator  attached 
to  a  pipe  may  be  greater  or  less  than  the  area  of  the  true 
card,  depending  upon  the  length  of  the  pipe ;  for 
lengths  such  as  are  ordinarily  used,  the  area  of  the  pipe- 
cards  will  be  greater  than  that  of  the  true  cards. 

Within  limits,  the  indicated  power  of  the  engine  is  in- 
creased by  increasing  the  length  of  the  indicator  pipe. 

Conclusions  concerning  the  character  of  the  expansion 
of  compression  curves,  or  concerning  changes  in  the 
quality  of  the  mixture  in  the  cylinder  during  expansion 
or  compression,  are  unreliable  when  based  upon  cards 
obtained  from  indicators  attached  to  the  cylinder  through 
the  medium  of  a  pipe,  even  though  the  pipe  is  short. — 
W.  F.  M.  Goss,  in  Scientific  Machinist. 


The  attention  of  those  of  our  readers  who  are  desirous  of  becom- 
ing acquainted  with  the  principles  and  applications  of  Roentgen 
rays  and  phenomena  of  the  anode  and  cathode,  is  directed  to  a 
book  on  this  subject  by  Edward  P.  Thompson,  M.  E.,  E.  E.,  New 
York,  and  recently  published  by  Messrs.  D.  \anNoslrand  &  Co., 
of  the  same  city.  This  book,  consisting  of  200  pages,  reviews  the 
history  of  investigations  and  experiments  in  connection  with  the 
electric  discharge  from  the  time  of  Faraday,  Davj',  Page  and 
others,  and  treats  of  the  varietj'  of  purposes  to  whi^h  our  present 
knowledge  of  the  subject  may  be  applied.  It  is  suggested  that 
the  study  of  the  subject  might  well  have  a  place  in  the  curriculum 
of  scientific  schools.  The  book,  which  is  illustrated  with  numerous 
engravings,  sells  at  $1.50  per  copy. 
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The  Metropolitan  street  railway  is  beiiijj  extended  to  Riehinond 
Hill. 

The  London  Street  Railway  Company  are  putting:  i"  a  new  536 
horse  power  engine  in  their  power  house  on  Bathurst  street. 

An  electric  light  plant  has  been  installed  at  Trail,  B.  C,  con- 
sisting of  an  alternating  dynamo  of  1000  16  c.p,  lights  and  an  arc 
machine  of  25  lights. 

The  dispute  between  the  city  of  Winnipeg  and  the  Street  Rail- 
way Company  has  been  finally  settled,  and  arrangements  are  now 
being  made  to  extend  the  line. 

The  Asbestos  and  Danville  Railway  Company,  of  Danville, 
Que.,  will  apply  to  parliament  for  authority  tn  build  an  electric 
railway  from  Danville  to  Asbestos. 

George  Hunt,  proprietor  of  the  St.  Lawrence  Machinery  Supply 
Company  of  Montreal,  is  reported  to  be  offering  his  creditors  ten 
per  cent,  on  claims  amocnting  to  $3,100. 

The  Montreal  Park  and  Island  Railway  Company  expect  to 
have  their  line  completed  to  Lachine  this  fall.  The  power  houses 
at  St.  Laurent  and  Lachine  are  also  nearing  completion. 

Judgment  for  $700  .ind  costs  was  recovered  by  Mr.  Nelles,  ex- 
manager  of  the  Hamilton,  Grimsby  and  Beamsville  Railway,  in 
his  suit  against  the  company  for  alleged  wrongful  dismissal. 

A  company  of  Brantford  capitalists  are  promoting  a  scheme  for 
the  construction  of  an  electric  railway  from  Brantford  to  Paris  and 
Ayr,  and  probably  to  Gait.  A  charier  for  the  road  is  held  by  the 
promoters. 

The  St.  Hyacinthe  and  Granby  Railway  Co.,  of  St.  Hvacinthe 
Que.,  is  seeking  incorporation  with  a  capital  stock  of  $100,000,  to 
build  a  steam  or  electric  railway,  between  Bingham,  Brome 
County  and  St.  Hyacinthe. 

There  is  now  in  course  of  construction  for  the  Ottawa  Street 
Railway  Company  an  electric  locomotive  for  hauling  lumber  from 
the  yards  of  Messrs.  W.  C.  Edwards  &  Co.  to  the  Canada  .Atlantic 
Railway  after  the  hours  of  the  regular  passenger  service. 

The  Chateau  &  Northern  Electric  Railway  Co.  will  shortlv 
complete  their  electric  road  from  the  city  of  Montreal  to  Bout 
d'Isle,  a  distance  of  twelve  miles.  An  initial  trip  over  the  section 
between  Maisonneuve  and  Point  .\ux  Trembles,  where  the  power 
house  is  located,  was  made  a  few  days  ago.  Four  cars  have  ar- 
rived from  the  Canadian  General  Electric  Co.,  Peterboro',  and 
two  more  are  shortly  expected. 

The  announceinent  has  been  made  within  the  past  few  days  that 
an  international  svndicate  of  capitalists  has  secured  control  of  the 
largest  tramway  in  London,  England.  Mr.  \Vm.  McKenzie,  presi- 
dent of  the  Toronto  Street  Railway  Co.,  who  some  weeks  ago 
was  given  a  franchise  for  an  electric  railway-  in  Birmingham,  is  at 
the  head  of  the  syndicate,  and  w-ith  him  are  associated  Mr.  James 
Ross,  of  Montreal,  and  several  street  railway  capitalists  of  New 
York,  St.  Ljuis  and  Philadelphia. 

The  quarterly  meeting  of  the  shareholders  of  the  Hamilton, 
Grimsby  and  Beamsviile  Electric  Railway  Company  was  held  on 
the  2nd  inst.,  when  the  statements  of  the  secretary-treasurer,  Mr. 
Adam  Rutherford,  for  the  six  months  ending  September  30  were 
accepted.  Mr.  Rutherford  was  voted  stock  in  the  railway  to  the 
value  of  $2,000  for  his  services  up  to  March,  1894.  The  Beams- 
ville extension  of  the  road  has  been  completed,  and  was  placed  in 
operation  a  few  days  ago.  The  annual  meeting  of  the  companv 
will  be  held  on  the  fourth  Monday  in  January. 

Arrangements  have  been  completed  by  the  Westinghouse  .Air 
Brake  Manufacturing  Company,  of  Pittsburg,  for  the  establish- 
ment of  a  branch  factory  in  Hamilton,  Ont.,  and  a  new  Canadian 
company  will  be  organized,  to  be  known  as  the  Westinghouse 
Manufacturing  Co.,  Ltd.,  of  Hamilton.  Tlie  capital  stock  will  be 
$500,000.  The  names  of  the  applicants  are:  George  Westing- 
house, Henry  Herman  Westinghouse  and  John  Caldwell  of 
Pittsburg,  and  Hon.  J.  M.  Gibson  and  A.  E.  Malloch,  of  Hamil- 
ton. It  is  proposed  to  manufacture  electrical  appliances  and  air 
brakes  for  railw.iys,  switches,  etc. 

Tenders  for  a  telephone  franchise  for  the  city  of  Toronto,  were 
opened  a  fortnight  ago.  Tender  No.  1  was  by  George  Mussol, 
who  offered  to  establish  the  system  described  as  automatic,  giving 
absolute  secret  connection  and  a  continuous  service  at  nights. 
No.  2  tender  proposed  that  the  Citizens  Telephone  Companv  of 
Toronto  (to  be  incorporated)  would  furnish  the  Wilhelm  Telephone 
Company  System  of  Buffalo.      No.  3  was  by  Clark,  Gowes  &  Co., 


on  behalfof  a  clietit.  Tender  .\o.  4  was  from  .Messrs.  Beauchemm, 
.Montreal,  offering  to  furnish  a  service  on  the  basis  of  the  Mer- 
chants' Telephone  Company  of  Montreal,  at  $25  each. 

The  paragraph  which  appeared  in  our  October  number  relative 
to  the  proposed  electric  railway  at  Quebec,  was  slightly  inaccurate. 
We  are  advised  thai  Mr.  Beemer,  the  original  promotor  and 
owner  of  the  franchise  of  the  railway,  has  concluded  an  arrange- 
ment with  a  company  for  the  construction  of  the  road,  which  when 
completed  and  put  in  operation,  will  be  taken  over  by  Mr.  Beemer. 

The  following  figures  show  the  prices  piid  for  electric  lighting 
by  a  number  of  Ontario  towns  : 

Belleville 2,000  candle  power.   $127.75  per  light. 

Brampton 2,000  "  "  ..  64.00  " 

Chatham 2,000  "  "  ..  85.27  " 

Clinton 2,000  "  "  ..  66.00 

Cobourg 2,000  "  "  ..  62.50 

Dunnville 2,000  "  "  ..  6o.!S2  " 

Gait 2,000  "  "  ..  80.30  •' 

Guelph   2,000  "  "  ..  S9.42 

Ingersoll 2,000  "  "  ..  73.00  " 

London  ........ 2,000  "  "  ..  108.58 

Meaford 2,000  "  "  ..  55.00  " 

Niagara  Falls  ..  .2,000  "  "  ..  85.00  " 

Owen  Sound  ....2,000  "  "  ..  90.00  " 

Simcoe 2,000  "  "  ..  73.00  " 

Toronto   2,000  "  "  . .  108.58  " 

Wallaceburg  ....2,000  "  "  ..  75.00  " 

Well.and      2,000  '*  "  .  ,  57.20  " 

.A  company  has  been  organized  in  Peterboro  to  install  and 
operate  a  plant  for  the  supply  of  electric  power.  The  members 
of  the  company,  Messrs.  W.  H.  Meldrum,  John  Carnegie  and 
James  Kendry  are  well  knosvn  and  enterprising  citizens,  and  in 
their  hands  the  undertaking  should  have  results  at  once  beneficial 
to  the  town  in  enabling  it  to  offer  to  manufacturers  the  advantage 
of  cheap  electric  power,  and  at  the  same  time  the  returns  in  a 
financial  way  should  be  satisfactory.  The  power  site  is  located 
at  .Auburn,  giving  a  inaximum  transmission  distance  of  four  miles 
to  the  farthest  point  at  which  power  is  to  be  supplied.  The  initial 
installation  consists  of  a  250  K.W.  slow  speed  3  phase  generator 
of  the  Canadian  General  Electric  Co's.  latest  type.  This  machine 
will  run  at  the  very  slow  speed  of  200  revolutions,  and  will  be 
direct  coupled  to  the  line  shaft,  thus  saving  the  loss  in  a  belt 
transmission.  Current  will  be  distributed  at  the  transmiss'on 
voltage,  2080  volts,  directly  to  all  the  motors  of  more  than  50 
horse-power  capacity.  For  smaller  motors  step  down  transformers 
will  be  used  to  reduce  the  pressure  to  115  volts.  Contracts  have 
already  been  secured  by  the  Company  for  some  250  or  300  horse 
power  and  it  is  considered  likely  that  the  installation  of  a  second 
generator  will  be  necessary  in  the  near  future.  The  plant  is  to  be 
in  operation  on  the  ist  of  January  next. 

The  North  Shore  Power  Company  of  Three  Rivers,  Quebec, 
have  secured  a  franchise  from  the  City  of  Three  Rivers  to  supply- 
incandescent  and  arc  lamps  as  well  as  to  pump  the  city  water. 
The  coroporation  of  the  City  of  Three  Rivers  installed  a  municipal 
lighting  plant,  but  have  turned  it  over  to  the  North  Shore  Power 
Co.,  who  are  going  to  operate  it  with  power  generated  on  the 
Batiscan  River  at  Baliscan  Chute,  and  convey  the  same  to  Three 
Rivers,  a  distance  of  16  miles.  This  Company  have  purchased 
from  the  Royal  Electric  Co.,  two  of  their  S.  K.C.  2  phase  generators 
with  a  capacity  of  240  K.W.  each.  It  is  the  intention  to  generate 
the  current  at  their  water  power,  using  step-up  transformers, 
bringing  the  pressure  up  to  1 1,000  volts,  and  at  Three  Rivers  step- 
down  transfromers  will  be  used  to  reduce  the  pressure  to  a  work- 
ing pressure  of  about  1000  volts,  where  it  will  be  connected  to  the 
present  lighting  circuits  that  weie  turned  over  to  the  North  Shore 
Power  Company  by  the  corporation  of  Three  Rivers.  The  flexi- 
bility of  the  system  being  put  in  by  the  North  Shore  Company  is 
being  well  demonstrated  by  the  fact  that  the  .step-down  trans- 
formers are  located  in  the  old  lighting  station  at  Three  Rivers, 
and  that  the  present  circuits  for  incandescent  lighting  will  be 
directly  connected  to  the  step-down  transformers,  and  that  the 
expense  in  making  the  ch.inge  in  the  Three  Rivers  station  is 
practically  nil.  The  transformers  in  use  for  about  3000  lights 
already  installed  are  of  the  Royal  type  of  16000  alternations,  and 
as  this  is  also  the  peiiodicily  of  the  3  phase  generators  being  in- 
stalled, no  change  on  their  lines  or  transformers  is  necess.-irv. 
The  corporation  of  Three  Rivers  had  in  operation  one  arc  dMiamo 
of  50  lights,  and  one  with  30  lights  capacity.  It  is  intended  to 
drive  these  two  arc  machines  with  one  of  their  single  ph.-ise 
altern.Tlors  which  have  been  in  use  a  number  of  years  there,  and 
which  will  be  coupled  in  one  side  of  the  2  phase  circuit  and  driven 
as  a  synchronous  motor. 
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Mr.  John  Davidson,  of  Smith's  Falls,  Ont.,  has  invented  an 
electric  heater. 

Improvements  have  recently  been  made  to  the  electric  light 
station  at  Sherbrooke,  Que. 

An  electric  plant  for  lighting  the  town  of  Hull  is  being  installed. 
It  will  be  located  at  Deschenes  Mills. 

The  incorporation  is  announced  of  the  .\mherslburg  Electric 
Light  Company,  with  a  capital  of  $20,000. 

An  eastern  syndicate  is  endeavoring  to  secure  control  of  the 
New  Westminster,  B.C.,  electric  light  plant. 

It  is  rumored  that  a  rival  telephone  company  will  shortly  com- 
mence business  at  Halifax,   but  the  report  lacks  confirmation. 

Prospects  are  said  to  be  favorable  for  the  conversion  at  an 
early  date  of  the  Hamilton  and  Dundas  Railway  into  an  electric 
road. 

Mrs.  E.  Bradley,  of  Lynchburg,  has  begun  an  action  against 
the  Hamilton  Radial  Electric  Railway  Co.  for  $5,000  damages  for 
the  death  of  her  son. 

The  Northern  Electric  Railway  Company  is  applying  to  the 
Quebec  legislature  for  incorporation,  to  build  an  electric  railway 
from  Montreal  to  St.  Jerome. 

The  Ottawa  Car  Co.  is  now  constructing  a  combined  passenger, 
baggage  and  express  car  for  the  Ottawa  Electric  Street  Railway 
Co.  It  will  be  40  feet  in  length  13  feet  longer  than  the  ordinary 
passenger  cars,  and  will  have  accomodation  for  36  passengers 
and  run  on  eight  wheels. 

The  new  exchange  of  the  Bell  Telephone  Company  at  Winnipeg 
was  recently  opened.     It  is  said  to  be  one  of  the  most  complete 
systems  in  the  Dominion,  and  was  designed  by  Mr.  J.  A.  Baylis, 
the  company  s  expert.      Prior  to  leaving  for  Montreal,  Mr.  Baylis  j 
and  his  assistants  were  tendered  a  complimenlarj-  dinner. 

The  Peterboro'  Town  Council  has  accepted  the  offer  of  the 
Peterboro'  Light  and  Power  Co.  to  supply  the  town  with  eighty- 
five  2,000  candle  power  arc  lamps  for  the  sum  of  $65  per  arc  lamp 
per  year,  they  to  pay  the  sum  of  $400  per  year  as  rental  for  the 
use  of  the  streets.  The  new  contract  is  to  be  for  the  term  of 
seven  vears  from  January  ist,  1897.  Additional  lamps  over 
eighty-five  are  to  be  charged  at  the  rate  of  $60  per  year. 

Daniel  McAuley,  a  young  mechanical  engineer  of  Port  Morieu, 
C.  B.,  has  patented  an  invention  to  prevent  boiler  explosions.  It 
is  a  steam  boiler  pressure  indicating  alarm,  which  is  set  to  go  off 
when  the  pressure  on  the  boiler  has  reached  a  point  over  which 
it  ought  not  to  go,  much  the  same  as  the  engineer  sets  his  alarm 
clock  for  five  in  the  morning.  If  the  steam  valve  is  out  of  order, 
as  often  happens,  no  explosion  can  occur,  because  this  patent 
will  give  the  alarm. 

Arrangements  have  been  made  for  the  development  of  the  water 
power  of  the  Pend  dOreille  river,  in  British  Columbia.  A  power 
station  will  be  located  at  the  mouth  of  the  river,  about  twelve 
miles  from  Rossland.  The  plan  contemplates  the  construction  of 
a  dam,  from  which  the  water  will  be  conducted  in  steel  flinnes 
and  delivered  to  the  water  wheels.  It  is  claimed  that  10,000  h.p. 
can  be  developed,  but  it  is  proposed  to  install  2,000  h.  p.  to  begin 
with.  The  total  investment  in  connection  with  the  enterprise  will 
be  in  the  vicinity  of  $250,000. 

In  pursuance  of  a  certain  indenture  made  between  the  Yorkshire 
Guarantee  and  Securities  Company  and  the  Consolidated  Railway 
Company,  of  Vancouver,  B.  C,  the  assets  of  the  latter  company 
will  be  offered  for  sale  on  the  17th  inst.  The  property  consists  of 
an  electric  street  railway  extending  throughout  the  cities  of  Van- 
couver, Victoria  and  New  Westminster,  and  also  between  Van- 
couver and  New  Westminster,  and  between  Victoria  and  the  town 
of  Esquimalt  and  Oak  Bay,  including  power  plants,  rolling  stock, 
etc.,  also  lighting  plants,  power  houses,  machinery,  etc.,  in  \'an- 
couver  and  Victoria. 

At  the  annual  meeting  of  the  Acetylene  Light,  Heat  and  Power 
Company,  held  in  New  York  during  the  past  month.  President 
Adams,  in  his  address,  stated  that  the  new  illuminant  had  been 
favorabi}'  reported  on  by  both  the  Philadelphia  Fire  Underwriters' 
Association  and  the  New  York  Board.  He  also  presented  the 
names  of  thirty  fire  insurance  companies  which  had  approved  the 
use  of  the  automatic  generators.  This  last  statement  was  based 
principally  on  the  fact  that  permission  had  been  granted  a  certain 
large  risk  to  use  acetylene,  but  under  a  number  of  conditions, 
among  which  was  one  prohibiting  the  storing  of  the   carbide  on 


(he  premises.      It  was  also  required  that  the  tank    be   placed    out- 
side the  building. 

"  During  his  present  visit  to  Peterboro,  '  says  the  Review,  "the 
electric  light  inspector  of  this  division,  Mr.  Wm.  Johnston,  has 
found  two  electric  light  meters  of  the  other  kind  which  were  being 
used  in  private  houses  where  ten  lights  arc  generally  burned  but 
which  had  not  registered  any  of  the  electricity  passed  through 
them  for  several  months.  The  cause  of  this  lamentable  state  of 
affairs — as  viewed  by  the  company — was  apparent  last  night, 
when  the  inspector  broke  those  very  official  looking  seals  which 
he  places  on  every  correct  meter  and  disclosed  "  da  niggah  in  da 
fence."  Doubtless  in  that  terrific  thunderstorm  in  June  last, 
when  poles  were  struck  on  Macdonnel  and  other  streets  and  the 
company's  loss  was  counted  by  hundreds  of  dollars,  some  of  the 
electricity  which  everybody  gets  gratis  entered  these  meters  and 
destroyed  their  usefulness  to  the  company.  Another  case  settled 
by  Mr.  Johnston  was  that  of  a  local  company  whose  manager 
complained  that  the  meter  they  had  was  running  too  fast.  The 
test  of  this  meter  was  made  in  the  presence  of  the  manager  and  a 
representative  of  the  Light  and  Power  Co.,  and  was  found  to  be 
one  per  cent  slow,  or  in  favor  of  the  consumer.  " 


TRADE  NOTES. 

The  Royal  fi^lectric  Company  are  installing  a  lighting  and 
power  plant  for  (he  Brookfield  Mining  Associates  at  North  Brook- 
field,   N.  S. 

The  Corporation  of  Huntsville  purchased  a  1000  light  alternator 
of  their  standard  single  phase  type  from  the  Canadian  General 
Electric  Co. 

The  Royal  Electric  Co.  have  just  completed  the  installation  of 
an  incandescent  lighting  plant  in  the  large  woollen  mills  of  A.  W. 
Brodie,  Hespeler,  Ont. 

E.  H.  Thomas  &  Co.,  Norwich,  Ont.,  are  lighting  their  fac- 
tories by  electric  light.  The  Royal  Electric  Co.  are  furnishing 
and  installing  the  apparatus. 

Mr.  G.  A.  Adams,    Adamsville,   P.  Q.,  has    recently  installed 
lighting  plant  for  illuminating  his  mill  and  residence.     The  appar- 
atus was  supplied  by  the  Royal  Electric  Company. 

Wenger  Bros.,  ofAylon,  Ont.,  are  lighting  up  their  mills  and 
a  portion  of  the  town  by  electricity  ;  they  expect  to  install  about 
200  lamps.  The  dynamo,  etc.,  is  being  furnished  by  the  Royal 
Electric  Company. 

Mr.  J.  W.  Easton  has  severed  connection  with  the  John  Abell 
Co.,  of  Toronto,  and  connected  himself  with  the  Stevens  Manu- 
facturing Co. ,  of  London,  who  will  in  future  build  his  latest  im- 
proved electrical  apparatus. 

Mr.  C.  W.  Henderson,  contractor  and  manufacturer,  has  re- 
cently installed  in  the  Canada  Life  new  building,  Montreal,  elec- 
tric calls  in  the  elevators,  which  system  is  something  new  and 
very  novel,  being  designed  and  manufactured  expressly  for  that 
company. 

The  T.  H.  Taylor  Co.,  Ltd.,  of  Chatham,  Ont.,  are  lighting 
their  large  mills  by  electricity,  and  have  placed  their  order  for  a 
200  light  dynamo  with  the  Royal  Electric  Co.  They  are  also 
having  installed  by  the  same  firm  150  lamps  throughout  their  mills 
and  store  house. 

The  Welland  Vale  Manufacturing  Company,  St.  Catharines, 
Ont.,  have  completed  a  large  addition  to  their  factory  ;  it  is 
being  lighted  throughout  with  electricity.  There  will  be  about 
500  lamps.  The  plant  is  being  furnished  and  installed  by  the 
Royal  Electric  Company. 

Mr.  C.  W.  Henderson,  contractor  and  manufacturer  of  electri- 
cal supplies,  Montreal,  has  recently  fitted  up  some  of  the  largest 
buildings  in  that  city,  notably  the  Montreal  Street  Railway  Co., 
Montreal  Diocesan  Theological  College,  Standard  Shirt  Co., 
Thompson  Shoe  Co.,  Montreal  Steam  Laundry. 

Mr.  J.  W.  Skinner,  of  Mitchell,  Ont.,  Canadian  representative 
of  the  National  Electric  Mfg.  Co. ,  of  Eau  Claire,  Wis.,  reports 
having  recently  made  the  following  sales  :  1000  light  dynamo  to 
the  town  of  Goderich  ;  350  light  plant  to  J.  L.  Eidt,  to  light  the 
village  of  Auburn  ;  1000  light  plant  to  the  Kensington  Furniture 
Co.,  of  Goderich. 

Letters  patent  have  been  issued  incorporating  the  Paxton-Tate 
Company,  of  Port  Perry,  Ont.,  to  manufacture  saw  mill  machin- 
ery, water-wheels,  etc.  The  capital  stock  is  $99,000,  and  the 
promoters  are  George  W.  Dryden,  James  Carnegie  and  William 
McGill,  of  Port  Perry,  Leonard  Burnett,  of  Greenbank,  Hon. 
John  Dyrden,  of  Toronto,  and  F.   W.  Hodson,  of  Guelph. 
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AMERICAN  STREET  RAILWAY  ASSOCIA- 
TION. 

The  recent  convention  of  the  above  association  at  St. 
Louis  is  described  as  having-  been  one  of  the  most  suc- 
cessful in  its  history.  The  name  of  Mr.  C.  E.  A.  Carr, 
manager  of  the  London  Street  Railway  Co.,  appears  in 
the  register  of  attendants  as  the  sole  representative  of 
Canada.  The  association  declined  to  entertain  a  pro- 
posal for  amalgamation  with  the  National  Electric  Light 
Association.  Captain  McCulloch,  vice-president  and 
manager  of  one  of  the  St.  Louis  street  railway  corpora- 
tions, was  elected  president  for  the  ensuing  year.  Ni- 
agara Falls  was  selected  as  the  place  of  next  meeting. 


MONTREAL  STREET  RAILWAY. 

The  annual  meeting  of  the  Montreal  Street  Railway 
Company  was  held  on  the  4th  inst.  The  chair  was  oc- 
cupied by  Mr.  L.  J.  Forget,  the  president  of  the  com- 
pany, and  there  was  a  good  attendance  of  both  directors 
and  stockholders.  The  annual  statement  showed  that 
the  net  earnings  for  the  year  ending  September  30  last 
were  $1,253, 183. 14,  ^^  against  $1,096,911.31  for  the 
previous  year.  The  gross  earnings  were  $555,033.69. 
The  net  profits  were  $462, 106.79,  as  against$35 1,349.  '3 
in  1895.  Of  this  amount  two  dividends  of  4  per  cent, 
each  and  a  bonus  of  i  per  cent,  were  declared,  amount- 
ing in  all  to  $360,000,  the  balance  of  $102, 106.79  being 
added  to  the  surplus. 

The  cost  of  operating  during  the  entire  year  was  56.48 
per  cent,  of  the  entire  receipts,  as  compared  with  59.20 
per  cent,  for  the  previous  year. 

The  good  results  obtained  from  the  conversion  of  the 
system  to  electricity  are  very  apparent  in  the  statistical 
statement.  The  net  earnings  for  the  year  1896  are 
nearly  as  large  as  the  gross  earnings  for  1892,  being 
$555,033.69,  as  compared  with  $564,406.57,  and  the 
operating  expenses  per  cent,  of  earnings  has  fallen  from 
82.68  to  56.48. 

The  rapid  growth  of  traffic  during  last  winter  neces- 
sitated additional  power,  rolling  stock,  etc.,  and  an  ad- 
ditional boiler  house  at  the  William  street  power  station 
to  supply  steam  to  a  new  2,500  horse  power  direct-con- 
nected engine  and  generator,  was  erected.  Fifty  open 
motor  cars  were  constructed  in  the  spring,  and  twenty- 
four  closed  cars  are  now  nearing  completion  at  the  com- 
pany's shops. 

A  resolution  of  condolence  was  passed  at  the  death  of 
Mr.  Edward  Lusher,  tor  many  years  connected  with  the 
company. 

The  number  of  passengers  carried  in  1896  was  4,018,- 
713  in  excess  of  1895.  The  figures  tor  the  last  five 
years  were  29,896,471  in  1896,  25,877,758  in  1895, 
20,569,013  in  1894,  17,177,952  in  1893,  and  11,631,386 
in  1892.  The  transfers  given  last  year  were  8,541,530, 
or  28)4  per  each  hundred  passengers. 

The  Board  of  Directors  was  re-elected  as  follows  : 
Mr.  L.  J.  Forget,  Mr.  James  Ross,  Mr.  K.  W.  Black- 
well,  Mr.  G.  C.  Cunningham,  Col.  F.  C.  Henshaw. 

It  is  stated  to  be  the  intention  of  the  company  to  issue 
an  additional  million  dollars  of  stock,  the  funds  being 
required  for  extensions,  improvements,  etc. 


ELECTRIC  RAILWAY  FOR  QUEBEC 

.\fter  negotiations  extending  over  a  long  period,  the 
construction  of  an  electric  railway  for  the  city  of  Que- 
bec seems  now  to  be  an  assured  fact.  .A  meeting  of  the 
shareholders  was  held  on  the  loth  ultimo  for  the  pur- 
pose of  organizing  the  company.  A  report  was  read  by 
.Andrew  Thomson,  president  of  the  Union  Bank  of 
Canada,  showing  the  steps  which  had  been  taken  to- 
wards organizing  the  company,  the  nature  of  the  pro- 
posed contract,  and  the  agreement  with  the  Montmor- 
ency Power  Company  for  the  furnishing  of  power.  The 
subscribed  capital  was  limited  to  $320,000,  and  this 
amount  had  all  been  taken  up.  The  following  directors 
were  elected  :  Messrs.  Wm.  Shaw,  .Andrew  Thomson, 
John  Breakey,  E.  E.  Webb,  Judge  Chauveux,  H.  Ken- 
nedy, E.  W.  Methol.  On  motion  of  the  Hon.  L.  P. 
Pelletier,  seconded  by  Mr.  A.  Thomson,  a  resolution 
was  adopted  empowering  the  Board  of  Directors  to  en- 
ter into  a  contract  with  the  Montmorency  &  Charlevoix 
Railway  Company  and  the  Montmorency  Electric  Power 
Company  for  the  construction  of  the  road  under  the 
former's  contract  with  the  city,  and  for  the  supply  of 
power  by  the  latter.  Mr.  Beemer  transferred  his  fran- 
chise to  the  company,  but  reserves  the  right  to  redeem 
the  road  up  to  the  ist  of  July,  i8g8,  by  paying  interest 
on  the  capital  at  6  per  cent.,  and  a  commission  of  10 
per  cent,  on  the  amount  expended  by  the  company. 

Since  the  meeting  the  four  parties  to  the  agreement 
for  the  construction  of  the  road  have  signed  the  con- 
tract. These  are,  the  city  of  Quebec,  the  Montmorency 
and  Charlevoix  Railway  Company,  the  Quebec  and  Levis 
Electric  Power  Company,  and  the  Quebec  District  Rail- 
way Company,  the  latter  being  the  name  under  which 
the  company  will  operate  the  road. 

Large  quantities  of  materials  have  already  arrived  for 
the  work,  and  over  two  hundred  men  are  employed  in 
construction.  Within  a  very  short  time  the  citizens  of 
Quebec  will  enjoy  all  the  advantages  of  a  thoroughly- 
equipped  electric  railway. 

CORNWALL   ELECTRIC  STREET    RAILWAY. 

The  authorities  of  the  town  of  Cornwall,  fully  alive 
to  the  importance  of  rapid  transit,  determined  to  have 
an  electric  street  railway,  and  the  enterprising  firm  of 
Hooper  &  Starr  were  given  the  franchise.  These  two 
gentlemen  are  well  known  throughout  Canada  and  have 
had  a  wide  experience  in  electrical  and  railway  work. 

Ground  was  broken  on  the  21st  of  .April  of  this  year, 
and  by  the  24th  of  May  3 '2  miles  of  track  were  laid. 
There  are  now  5  miles  of  single  track  in  operation. 
The  handling  of  freight  was  expected  to  be  the  main 
source  of  revenue,  but  the  passenger  traffic  has  been 
greater  than  was  anticipated,  and  the  park,  which  was 
opened  for  the  benefit  of  the  patrons  of  the  road,  has 
proven  a  great  attraction  for  the  summer  months. 

THE    RO.\P    BED. 

The  construction  of  the  road  bed  was  placed  in  charge 
of  Mr.  Bruce,  C.  E.,  who  was  for  some  time  with  the  C. 
P.  R.  Where  there  was  solid  bottom,  g  inches  of  heavy 
boulders  were  laid,  and  on  top  of  this  were  placed  4 
inches  of  broken  stone.      The  ties  (standard)  were    then 
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laid  on  with  earth  between.  A  coat  of"  macadam  was 
afterwards  placed  on  top,  covering  the  rails.  A  heavy 
steam  roller  was  then  run  over  this,  giving  it  a  smooth, 
level  surface.  The  rails  are  56  lbs.,  with  strap  fish 
plates  bonded  with  0000  wire,  with  a  malleable  tapering 
thimble  which  is  set  in  the  rail.  The  wire  is  run  through 
this  and  the  thimble  is  hammered  in  tight.  This  is 
claimed  to  be  a  decided  improvement  over  the  soldering 
method. 

On  the  portion  of  streets  where  there  were  sandy  or 
boggy  bottoms,  cedars  were  laid  to  a  width  of  eight  or 
nine  feet,  on  top  of  which  four  to  five  inches  of  macadam 
were  laid,  with  ties,  etc.,  on  top.  There  is  over  a  mile 
ot  this  construction.  Some  cedars  were  40  feet  in 
length,  the  minimum  being  16  feet.  One  place  on  their 
private  property  near  the  G.  T.  R.  depot  -a  boggy 
place— was  made  solid  by  laying  boards  diagonally,  with 
the  boulders,  crushed  stone,  etc. ,  on  top.  Curves  are 
laid  very  flat,  and  heavy  freight  cars  are  hauled 
easily  round  them. 

Little  can  be  said  of  the  overhead  construction,  as 
there  is  no  feed  wire,  the  station  being  in  the  centre  of 
the  circuits.     The  trolley  wire  is  00  hard  drawn. 

ROLLING    STOCK. 

The  cars  comprise  four  motors,  three  trailers,  and  a 
locomotive,  but  the  three  trailers  are  being  converted 
into  motors.  Two  open  car  bodies  and  one  closed  car 
body,  and  the  body  of  the  locomotive  were  built  by  the 
Rathbun  Company,  and  the  balance  by  the  Canadian 
General  Electric  Company.  The  locomotive  is  equipped 
with  four  C.  G.  E.  800  motors  on  double  trucks,  two 
motors  on  each  truck,  and  weighs  15  tons.  The  motors 
are  arranged  on  the  double  series  system,  which  permits 
of  regulating  the  speed  according  to  the  load.  All  the 
cars  and  the  locomotive  are  mounted  on  steam  car 
wheels,  preventing  that  rocking  motion  incident  to  cars 
using  light  wheels.  The  trucks  are  made  by  the  Canada 
Switch  and  Spring  Co. 

THE    POWER    HOUSE. 

The  power  house  is  a  handsome  brick  structure, 
faced  with  pressed  brick,  and  designed  by  Mr.  H.  Ross 
Hooper,  who  was  the  architect  of  the  car  barns.  It  is 
125x35  ft.,  divided  into  a  dynamo  and  a  boiler  room, 
the  dimensions  of  which  are  75  x  35  ft.  and  48  x  35  ft. 
respectively.     The  roof  is  supported  by  iron  trusses. 

The  dynamo  room  is  well  lighted  and  ventilated,  and 
the  ceiling  is  sheeted  with  corrugated  iron.  The  floor 
is  matched  hardwood,  and  the  foundations  of  the  ma- 
chines and  engines  are  of  stone  capped  with  brick.  A 
250  h.p.  Robb-Armstrong  cross  compound  engine  drives 
a  200  k.  w.  C.  G.  E.  generator.  The  water  of  the  St. 
Lawrence  is  used  for  condensing,  and  a  Northey  con- 
denser is  in  operation,  with  a  National  (Robb-Armstrong) 
heater.  A  slate  switchboard  is  mounted  with  full  C.  G. 
E.  equipment  for  the  generator.  The  chief  engineer's 
office  and  a  work  bench  and  tools  occupy  part  of  one 
side,  and  there  is  sufficient  room  for  a  duplicate  engine 
and  generator. 

The  boiler  room  contains  two  "  Monarch  "  boilers  of 
150  h.p.  each.  The  furnaces  are  fed  with  fuel  ot  hard 
pea  coal,  mixed  with  the  soft  run  of  the  mine.  Fire- 
proof doors  separate  the  dynamo  and  boiler  rooms. 

THE    CAR    B.ARN. 

The  car  barn  is  a  frame  structure,  sheeted  on  roof  and 
sides  with  metallic  shingles  and  siding.  It  is  95  x  60 
ft.,  part  of  which — 16  x  95  ft.  — is  used  for  a  freight  shed. 


The  roof  is  supported  by  three  independent  trusses  from 
a  60  foot  span.  The  capacity  of  the  barn  is  nine  cars. 
A  30  foot  repair  pit  is  used  for  all  repairs  on  trucks, 
motors,  etc.,  besides  a  repair  shop,  which  is  in  one 
corner.  On  the  freight  shed  side  are  double  tracks  and 
a  platform  6  ft.  wide  running  the  full  length  of  the 
building.  The  freight  is  unloaded  from  the  cars  to  the 
platform,  and  then  into  the  shed. 

THE    ROUTES. 

The  system  centres  at  the  post-office  on  Main  street, 
and  cars  meet  all  trains  and  boats.  There  are  two  lines 
and  a  spur  line.  One  line  is  on  the  east  side  to  the 
park,  and  the  other  extends  from  the  station  on  west 
side  and  connects  with  the  east  side  line.  The  spur  line 
runs  to  the  mills.  The  cars  run  from  5.30  a.  m.  to 
12.30  p.  m.  No  registers  are  used,  the  conductors  be- 
ing supplied  with  what  are  called  shot  boxes.  In  each 
box  is  a  little  shot  receptacle,  which  will  not  upset  as 
long  as  the  conductor  does  not  turn  the  fare  box  upside 
down  to  rifle  its  contents. 

The  park  owned  by  the  company  comprises  15  acres, 
and  is  prettily  situated  and  laid  out  for  the  enjoyment  ot 
the  patrons  of  the  road.  A  merry-go-round  is  operated 
by  a  C.  G.  E.  800  motor. 

The  directorate  of  the  road  is  as  follows  :— President, 
H.  Ross  Hooper  ;  vice-president  and  managing  director, 
D.  A.  Starr;  secrctnr;. -■.rcasr.rcr,  F.  M.  Siddall  ;  A.  J. 
Hooper  and  W.  R.  Hitchcock. 


LEGAL. 

In  the  action  broiiglit  by  one  Burns  against  the  London  Street 
Railway  Company,  to  recover  damages  for  the  killing  of  plaintiff's 
dog,  which  ran  across  the  track  within  ten  or  fifteen  feet  of  an 
approaching  car,  the  first  Division  Court  of  Middlesex  held  that 
the  case  came  within  Hay  v.  G.  W.  R.  W.  Co.,  37  Q.  B.  465,  and 
the  action  of  the  dog  was  the  cause  of  its  death,  and  therefore  the 
plaintiff  could  not  recover. 

The  appeal  of  the  Toronto  Railway  Company  from  the  decision 
of  the  Court  of  Revision  confirming  an  assessment  of  $537,137  up- 
on their  street  equipment,  was  argued  a  week  ago  before  the 
County  Judges  of  York,  Peel  and  Ontario.  Messrs.  B.  B.  Osier 
and  Wm.  Laidlaw  argued  the  case  for  the  Company,  and  the  City 
Counsel  for  the  city.  Mr.  Osier  contended  that  the  company's 
franchise  being  a  limited  one  they  stood  in  the  relation  of  tenants 
of  the  city,  and  as  such  were  exempt  by  law  from  taxation — the 
taxes  being  payable,  except  under  special  agreeirent,  by  the 
landlord.  Mr.  Osier  advanced  the  further  argument  that  the  rail- 
way was  a  highway,  the  rails  being  part  of  the  soil,  and  as  such 
should  be  exempt.  Counsel  for  the  city  interpreted  the  assessment 
act  as  placing  the  rails,  poles  and  wires  of  the  Company  within 
the  meaning  of  real  estate,  and  as  such  liable  to  assessment.  He 
quoted  the  words  "purchaser"  and  "vendor"  in  the  agreement 
between  the  Company  and  the  city  to  show  that  the  company  does 
not  stand  in  the  relation  of  a  tenant  of  the  city.  Judgment  in  the 
case  has  not  yet  bei  n  rendered. 


The  Winnipeg  Street  Railway  Company  employ  for  the  convey- 
ance of  pic-ntc  and  excursion  parlies,  a  motor  car,  attached  to 
which  are  four  trailers  consisting  of  old  horse  cars  fitted  with  new 
platforms  and  sills,  a  railing  all  round,  and  seats  arranged  across 
both  sides  and  ends,  with  space  for  a  passageway  from  the  steps 
at  either  end.  These  trailers  are  lighted  by  lamps  strung  on 
wires  supported  on  poles  at  either  end  of  the  car. 

The  Montreal  Street  Railway  Company  have  recently  had  a 
system  of  interlocking  safety  devices  placed  at  the  Wellington 
Bridge  crossing  the  Lachine  canal.  An  electric  motor  is  em- 
ployed to  turn  the  bridge.  Before  the  bridge  is  opened,  a  derail, 
consisting  of  a  tongue  switch,  is  so  set  as  to  turn  the  car  off  the 
track  at  a  distance  of  80  feet  from  the  bridge  on  either  side,  thus 
preventing  the  possibility  of  a  plunge  into  the  canal  while  the 
bridge  is  open. 
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THE  ONTARIO  ELECTRIC  AND  ENGINEER- 
ING COMPANY. 

As  a  sign  of  the  times  and  increasing  prosperity  in 
the  industrial  wcrld,  after  a  season  of  comparative  inac- 
tivity, perhaps  nothing-  is  more  encouraging  than  to  note 
the  appearance,  from  time  to  time,  of  new  commercial 
enterprises  springing  up  in  spite  of  the  blue  ruinist's  cry 
of  hard  times  and  keen  competition. 

It  may  be  that,  like  ourselves,  the  promoters  of  these 
concerns  hold  their  own  opinions  as  to  the  time  when 
best  to  launch  out,  and  no  doubt  they  have  also  the  con- 
viction that  after  a  lengthened  period  of  depression  there 
must  always  come  a  revival  in  business. 

Referring  more  particularly  to  the  electrical  industry, 
we  note  with  pleasure  the  arrival  into  the  Canadian  field 
of  the  Ontario  Electric  and  Engineering  Co.,  Ltd.,  re- 
cently organized  for  the  purpose  of  carrying  on  a  general 
electric  contracting,  supply  and  repair  business,  with 
commodious  headquarters  at  77  to  81  .Adelaide  street 
west. 

It  is  intended,  we  understand,  to  pay  special  attention 
to  repair  work,  which  feature  will  no  doubt  commend 
itself  to  central  station  men,  who  even  with  the  best  of 
good  luck  may  sometimes  require  the  quick  co-operation 
of  a  well-equipped  machine  shop  and  competent  en- 
gineers. 

The  secretary-treasurer,  Mr.  W.  Heathcote,    who  tor 
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some  years  held  a  responsible  position  on  the  engineer- 
ing staff  of  the  Canadian  General  Electric  Co.,  Ltd.,  is 
a  gentleman  of  sound  business  experience  and  executive 
ability,  who  will  doubtless  perform  his  duties  with  credit 
to  himself  and  profit  to  the  company. 

The  position  of  chief  engineer  is  held  by  Mr.  Mazen 
Ritchie,  A.  I.  E.  E.,  a  graduate  of  the  Royal  Military 
College,  Kingston,  who  has  had  several  years'  experi- 
ence with  the  larger  companies  both  in  England  and  on 
this  continent. 


The  sales  department  will  be  in  the  hands  of  Mr.  J. 
J.  Ashworth,  so  well  and  favorably  known  to  the  elec- 
trical public  as  having  been  on  the  agency  staff  of  the 
C.  G  E.  Co.  since  its  inception,  having  only  severed  his 
connection  to  identifj'  himself  with  the  new  enterprise. 

We  illustrate  on  this  page  a  single  phase  alternating 
current  dynamo  which  this  company  are  now  placing  on 
the  Canadian  market.  It  is  of  the  inductor  type,  with 
stationary  armature,  and,  it  is  claimed,  combines  all  the 
qualities  of  durability,  slow  speed  (that  ot  a  60  k.w.  be- 
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ing  only  720  r.  p.  m.),  good  regulation,  and  high  effi- 
ciency. The  manufacturers  are  the  Warren  Electric 
Co.,  of  Chicago,  III.,  for  whom  the  Ontario  Electric  and 
Engineenng  Co.  are  acting  as  sole  agents  for  Canada. 
Sales  are  reported  good,  although  the  machine  has  been 
but  a  very  few  weeks  before  the  public. 

The  company  are  also  sole  agents  for  the  Eddy  Elec- 
tric Manufacturing  Co.,  of  Windsor,  Conn.,  the  well 
known  makers  of  direct  current  machinery   in  all  sizes. 

The  fact  of  being  in  a  position  to  place  apparatus  of 
such  high  grade  on  the  market,  and  having  on  its  execu- 
tive and  engineering  staff,  men,  each  a  specialist  in  his 
particular  line,  augurs  well  for  the  success  of  the  com- 
pany. 


QUESTIONS  AND  ANSWERS. 

C.  L.  F. ,  Parry  Sound,  Ont. ,  writes  :  1  enclose  three 
pieces  of  wire,  viz.,  No.'s  18  iron,  18  and  16  copper 
magnet,  .American  wire  gauge.  Will  you  please  tell 
me  what  size  they  are  in  B.  &  S.  gauge  ? 

Answer.  —American  wire  gauge  is  the  same  as  B.  & 
S.  Guage.  Of  the  three  pieces  of  wire,  the  long  brown 
one  is  .033  in.  =  B.  &  S.  between  No.  18  and  19  ;  the 
very  small  white  insulation  is  .005  in.  =  B.  &  S.  No. 
36  ;  the  short  piece  is  .064  in.  =  B.  &  S.  No.  14. 


.A  correspondent  in  an  Pi^astern  Ontario  city  writes  : 
"  1  believe  that  you  can,  better  than  anyone  else,  favor 
me  with  a  definite  opinion  as  to  the  outlook  lor  college 
graduates  in  the  fitSid  of  electrical  engineering,  aud  from 
what  I  can  judge  it  is  the  most  promising  of  all  pro- 
fessions at  the  present  time,  and  I  would  like  to  know, 
with  some  degree  of  certainty,  whether  the  field  is  al- 
ready over  supplied,  as  is  claimed  in  some  quarters,  or 
whether  tlic   fault  of  non-success  experienced  by  some 
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technically  qualified  men  is  properly  attributable  to  their 
•own  lack  of  energy-,  or,  say,  want  of  the  exercise  of 
common  sense  in  castings  about  for  employment  ? 

Answer. — We  scarcely  know  what  opinion  to  express 
in  reply  to  your  enquiry.  We  have  talked  this  subject 
over  a  number  of  times  with  men  occupying  leading 
positions  in  the  electrical  business,  and  the  general 
opinion  appears  to  be  that  the  outlook  for  young  men 
in  this  calling  is  not  as  promising  as  a  great  many 
people  appear  to  imagine.  It  you  look  over  the  elec- 
trical field  at  the  present  time  you  will  see  that  the 
number  of  really  good  positions,  in  this  country  at  least, 
are  very  limited.  We  know  of  several  qualified  elec- 
tricians formerly  occupying  good  positions,  who,  having 
lost  them,  have  found  it  impossible  to  secure  others 
equally  remunerative.  We  do  not  pretend  to  know  all 
the  circumstances  in  connection  with  these  cases,  and 
consequently  are  not  able  to  say  that  these  persons  have 
not,  in  some  degree,  themselves  to  blame  for  the  posi- 
tion in  which  they  find  themselves  at  present.  The 
electrical  business  in  this  country  appears  to  be  at  a 
point  where  it  is  very  difficult  indeed  to  estimate  its 
future  development,  hence  the  difficulty  ot  expressing 
an  opinion  on  the  subject  of  your  enquiry.  If  the 
electric  railroad  continues  to  develop  as  it  has  done 
during  the  past  five  years,  there  should  be  a  consider- 
able number  of  openings  for  young  men  in  that  field. 
This  applies  also  to  the  distribution  of  power  by  elec- 
tricity over  long  distances.  If  the  distribution  of  power 
in  this  manner  is  found  to  be  commercially  practicable 
and  advantageous,  it  will  probably  lead  to  the  estab- 
lishing of  quite  a  number  of  large  power  stations  at 
certain  points  throughout  the  country,  where  water 
power  is  available,  and  in  such  power  stations  the  ser- 
vices of  one  or  two  first  class  electricians  will  be  indis- 
pensable. With  regard  to  the  electric  lighting  business, 
a  great  many  of  the  men  in  charge  of  central  stations 
at  the  present  time  have  not  had  proper  training  for  the 
position,  and  are  consequently  lacking  in  efficiency. 
Unfortunately,  the  owners  of  stations  do  not  appear  to 
realize,  as  they  should,  the  necessity  of  employing 
properly  qualified  men  and  paying  them  satisfactory 
salaries.  Until  the  owners  of  stations  come  to  realize 
that  a  poorly  qualified  superintendent  is  dear  at  any 
price,  there  will  be  few  openings  in  this  direction  for  the 
services  of  properly  qualified  young  men.  We  are  not 
without  hope,  however,  that  the  business  will  ultimately 
be  placed  on  a  proper  footing  and  will  be  conducted 
more  in  accordance  with  the  best  known  principles  of 
business  management.  When  that  time  arrives  the 
number  of  openings  for  competent  young  men  will  be 
increased.  This  is  the  situation  as  it  presents  itself  to 
us  at  the  present  time.  What  new  developments  in  the 
use  of  electricity  may  be  forthcoming  in  the  near  future 
it  is  impossible  to  know. 


POWER  DEVELOPMENT  AT  NIAGARA  FALLS. 

I'.v  F.  C.  Armstrong. 
The  delivery  in  Buffalo  on  the  I5(h  of  November  last,  of  the  first 
thousand  horse  power  out  of  eight  tliousand  which  the  Catar.ict 
Construction  Company  are  under  contract  to  supply  to  the  Buffalo 
Railway  Co.,  marks  the  completion  of  an  important  stage  in  this 
notable  enterprise.  N'o  undertaking  in  recent  years  has  attracted 
the  attention  of  the  engineering  and  industrial  world  to  so  great  a 
degree  as  the  now  accomplished  "  harnessing  of  Niagara  "  ;  and 
no  undertaking  of  a  certainty  has  had  to  win  its  way  to  a  signal 
success  in  the  face  of  greater  difficulties  and  more  discouraging 
and  persistent  prophesies  of  failure.  Although  so  much  has  been 
written  from  time  to  time  during  ihe  progress  of  the  work  that  the 


electrical  public,  at  any  rate,  are  pretty  well  conversant  with  its 
history,  a  brief  recital  of  its  main  points  may  not  be  out  of  place 
at  the  present  moment. 

From  the  day  when  Father  Hennepin  in  his  Nouvelle  Decou- 
verte'  first  published  to  the  world  a  description  and  sketch  of  the 
mighty  cataract,  the  Falls  of  Niagara  have  held  their  place  as  the 
great  natural  wonder  of  America,  the  inain  objective  point  on  this 
continent  of  the  globe  trotter  and  the  wedding  tourist.  It  was  not 
to  be  expected,  of  course,  that  the  utilitarian  spirit  of  recent 
years  would  be  satisfied  to  find  scenery  alone  in  what  was  plainly 
meant  for  water  power.  Some  early  attempts  at  utilization  were 
made,  and  the  present  Niagara  Falls  Hydraulic  and  Land  Com- 
pany is  a  development  from  the  first  hydraulic  canal  constructed 
between  1853  and  1861.  In  both  Canada  and  the  L'nited  States, 
however,  a  strong  and  wide-spread  feeling  existed  against  any 
further  disfigurement  of  the  naturally  charming  surroundings  of 
the  Falls  which  culminated  in  the  nationalization  for  park  pur- 
poses ot  the  lands  enclosing  them  on  both  sides. 

In  i88g  the  Cataract  Construction  Company  was  organized  to 
carry  out  the  plans  for  power  development  worked  out  by  Thomas 
Evershed.  These  embraced  mainly  the  taking  of  the  necessary 
water  supply  from  the  river  by  a  short  canal  <at  a  point  one-and- 
one-half  miles  above  the  Falls,  its  delivery  at  this  point,  where  the 
erection  of  the  necessary  buildings  would  not  be  objectionable 
from  an  aesthetic  standpoint,  into  a  wheel-pit  178  feet  in  'iepth, 
and  its  discharge  through  an  underground  tunnel  into  the  river  at 
a  point  directly  below  the  upper  Suspension  Biidge,  the  capacity 
of  the  tunnel  being  fixed  at  120,000  horse  power.  The  personnel 
of  the  company,  of  which  Mr.  E.  D.  Adams  was  president,  Mr. 
\V.  B.  Rankine  secret.ary,  and  Messrs.  D.  O.  Mills,  J.  Pierrepont 
Morgan,  W.  K.  Vanderbilt  and  J.  J.  .Astor,  members  of  the  Board 
of  Directors,  w.as  a  sufficient  guarantee  that  the  capital  necessary 
for  an  undertaking  of  such  magnitude  would  be  readily  forXh- 
coming. 

.As  general  consulting  engineer  the  company  retained  Dr.  Cole- 
man Sellers,  the  hydraulic  and  electrical  portions  of  the  work 
being  placed  respectively  in  the  hands  of  Mr.  Clemens  Herschel 
and  Professor  George  Forbes,  of  London,  England. 

In  1893  the  International  Ni.agara  Commission,  composed  of  Sir 
William  Thomson  (Lord  Kelvin),  Dr.  .Sellers,  Col.  Theodore 
Turrettini,  Professor  Mascart  and  Professor  William  Unwin,  were 
invited  to  examine  existing  methods  and  select  plans  for  the  detail 
apparatus  required  in  the  development  and  transmission  of  the 
power.  For  the  turbines  the  design  submitted  by  M.  M.  Faesch 
&  Piccard,  of  Geneva,  Switzerland,  was  selected.  For  the  trans- 
mission, as  might  have  been  expected,  electricity  was  finally 
adopted,  though  not  without  a  careful  examination  into  the  merits 
of  compressed  air,  hydraulic  tubes  and  rope  transmission. 

Regarding  the  position  taken  by  Lord  Kelvin,  Prof.  Rowland 
and  other  authorities  consulted,  toward  the  particular  electrical 
system  and  type  of  generator  ultimately  used,  a  somewhat 
acrimonious  discussion  has  since  been  carried  on.  It  seems  fairly 
clear,  however,  that  to  Professor  Forbes  is  due  the  credit  of 
insisting  on  the  employment  of  alternating  instead  of  direct  cur- 
rents— a  choice  of  which  no  one  would  to-day  gainsay  the  wisdom 
in  view  of  the  different  uses  requiring  widely  varying  voltages  for 
which  the  current  is  now  being  required.  A  second  point 
on  which  Professor  Forbes  was  exposed  to  attack  was  his 
advocacy  of  a  comparatively  low  frequency.  Here  again  the 
advantage  obtained  of  greatly  lessened  inductive  loss  on  the  long 
distance  transmission  lines,  added  to  the  much  greater  suitability 
of  the  low  periodicity  for  rotary  transformer  work,  has  been 
ainply  sufficient  to  demonstrate  the  correctness  of  his  judgment. 
The  umbrella  shaped  type  of  generator  adopted,  with  an  external 
revolving  field  and  stationary  armature,  which  has  proved  itself 
admirably  suited  for  the  requirements  of  a  large  fly-wheel  effect 
and  light  revolving  weight,  is  substantially  the  design  submitted 
by  him  as  consulting  engineer  to  the  manufacturing  companies. 
In  this  connection  it  may  be  added  that  whatever  estimate  is  to  be 
placed  on  Professor  Forbes'  work  for  the  Cataract  Company,  he  is 
certainly  entitled  to  respect  for  the  cour.age  with  which  he  has 
always  been  ready  to  defend  his  convictions.  The  Parthian  dart 
which  he  discharged  at  his  critics  and  detractors  in  his  famous 
."irticle  in  *'  Blackwoods,"  affords  sufficient  evidence  on  this 
point. 

The  first  of  the  three  five  thousand  horse-power  generators 
forming  the  original  order  given  to  the  Westinghouse  Electric 
Manufacturing  Company,  was  started  up  on  the  5th  of  April,  1895, 
and  shorllv  afterwards  Ihe  regular  supply  of  current  to  the  amount 
of  2,000  h.  p.  to  the  Pittsburgh  Rodiu-tion  Company  for  ihe  nianil- 


December,  1896 


CflfJflDlflN     ELiEGTRICALi     flEWS 


facture  of  aluminum  was  commenced.  To  ihe  electro-cliemical 
group  of  local  users  of  tiie  new  power  there  has  since  been  added 
the  Carborundum  Company,  which  produces  in  the  electric 
furnace,  from  carbon,  in  one  of  its  many  metamorphic  conditions, 
an  abrasive  claimed  to  be  superior  to  emery. 

A  preliminary  installation  for  the  manufacture  of  carbide  of  cal- 
cium uses  at  present  1,000  horse-power.  This  amount  will  im- 
doubtedly  be  greatly  increased  should  acetylene  gas  in  the  future 
become  something  less  of  an  ignis  fatuus  and  more  of  a  practical 
illuminant.  Other  local  applications  of  the  power  are,  with 
synchronous  motors,  to  operate  the  generating  plant  of  the 
Niagara  Falls  Electric  Light  Co.,  and  with  rotary  transformers 
in  supplying  current  at  500  volts  for  the  Buffalo  &  Niagara  Falls 
Railway. 

It  is  as  marking  the  satisfactory  commencement  of  the  second 
stage  in  the  distribution  of  the  power  in  which  its  successful 
transmission  over  considerable  distances  is  the  problem  to  be 
worked  out,  that  the  thousand  horse-power  already  laid  down  in 
Buffalo  becomes  of  the  first  importance.  The  difficulties  to  be 
overcome  are  not,  of  course,  of  an  engineering  nature,  since 
several  transmissions  on  a  large  scale  over  greater  distances  have 
been  for  some  time  in  operation.  The  question  has  been  whether 
electric  power  generated  under  the  conditions  which  obtain  in 
the  Cataract  Company's  plant  can  be  sold  at  a  profit  in  Buffalo  at 
prices' as  low  as  those  at  which  steam  power  can  be  produced 
under  the  absolutelv  favorable  conditions  existing  at  that  point. 
Comparative  estimates  made  by  the  most  capable  engineers  have 
differed  regarding  this  all-important  matter  to  a  curious  extent. 
The  result,  as  indicated  by  the  contract  entered  into  with  the 
Buffalo  Railway  Company  for  8,000  horse-power  delivered,  at  a 
price  staled  to  be  $36.00  per  horse-power  per  annum,  would  seem 
to  show  that  the  Catar.ict  Company's  officials  and  one  of  the 
most  important  of  their  prospective  customers,  have  been  able  to 
arrive  at  a  mulually  satisfactory  basis  of  price  for  the  transmitted 
electric  power  where  the  circumstances  governing  its  previous 
production  by  steam  were  such  as  to  render  possible  the  very 
highest  economy. 

It  seems  reasonable  to  estimate  the  amount  of  power  which  will 
be  disposed  of  in  Buffalo  within  a  year  at  not  less  than  15,000 
horse-power,  and  in  view  of  this  and  other  increasing  demands, 
an  additional  order  has  been  placed  with  the  manufacturers  for 
five  5,000  horse-power  generators,  which  will  bring  the  total  gen- 
erating capacity  of  the  plant  up  to  40,000  horse-power.  For  the 
transmission  to  Buffalo,  which  has  been  carried  on  under  the 
plans  of  the  General  Electric  Company,  a  line  potential  of 
1 1,000  volts  is  now  being  used,  but  this  will  be  doubled  to  22,000 
volts  later  on,  in  order  to  keep  the  copper  cost  and  energv  loss 
within  reasonable  commercial  limits.  The  three-phase  system  is 
used  for  the  transmission  instead  of  Ihe  two-phase,  on  account  of 
the  very  considerable  saving  effected  in  copper.  .At  the  sub- 
station in  Buffalo  the  current  stepped  down  to  2,000  volts  is 
carried  through  underground  cables  to  the  Railway  Company's 
power  house,  where,  after  further  stepping-down,  the  General 
Electric  Company's  rotary  converters  change  it  from  an  alternat- 
ing to  a  direct  current  at  the  standard  railway  voltage. 

The  commercial  success,  now  practically  assured,  of  the  trans- 
mission to  Buffalo,  entailsof  course  the  extension  of  the  company's 
field  of  operations  in  this  direction  over  a  wide  area.  Just  where 
the  commercial  limitations  which  will  govern  in  the  matter  will 
fix  the  point  beyond  which  Niagara  power  cannot  be  profitably 
delivered,  would  be  .it  this  moment  a  ver)-  unsafe  matter  on  which 
to  hazard  a  definite  opinion.  It  should  be  kept  in  mind,  however, 
that  the  completed  scheme  of  the  Cataract  Company  involves  Ihe 
development  of  200,000  horse-power  on  the  .American  and  250,000 
fiorse-power  on  the  Canadian  side  of  the  Falls,  to  find  a  market 
for  which  will  require  a  tr.msmission  radius  considerably  in  excess 
of  100  miles. 

The  other  importanl  power  de\elopment  already  inferred  to 
— the  Niagara  Falls  H\'draulic  and  Land  Company — will,  along 
with  various  projects  now  under  consideration  on  the  Canadian 
side,  he  more  fully  considered  in  a  subsequent  paper. 


The  Minister  of  Education  has  promised  to  provide  for  the  sus- 
tenance of  the  Toronto  Technical  School  in  case  the  city  provides 
a  permanent  building  therefor. 

The  Metropolitan  Street  Railway  Company  have  extended  their 
line  to  Richmond  Hill,  and  are  considering  Ihe  further  extension 
of  the  line  to  Lake  Simcoe,  in  which  case  a  new  power  iiouse  will 
probatily  be  erected  ai  Newmarket  or  .Aurora.  riio  present 
power  house  near  Mount  I'leasant  will  be  improved. 


TRADE  NOTES. 

The  Canadian  General  Electric  Co.  are  supplying  a  1,000-light 
standard  single  phase  alternator  to  V'ictoriaville,  P.  O. 

.A  large  engine  for  the  St.  Thomas  Electric  Light  Works  was 
recently  supplied  by  Cowan  &  Company,  of  Gait,  Ont. 

The  Ontario  Electric  and  Engineering  Co.,  Toronto,  have  sold 
a  500-light  alternating  plant  for  lighting  the  town  of  Newcastle, 
Ont. 

The  Canadian  General  Electric  Co.  have  been  awarded  a 
contract  for  a  500-light  incandescent  plant  for  the  town  of  Alvins- 
ton,  Ont. 

P.  Mcintosh  &  Sons,  of  Toronto,  have  installed  in  their  factory 
a  300-lighl  incandescent  plant  supplied  by  the  Canadian  General 
Electric  Co. 

The  Almonte  Electric  Light  Co.  have  added  to  their  plant  a 
6oo-light  incandescent  generator  manufactured  by  the  Canadian 
General  Electric  Co. 

The  Canadian  General  Electric  Co.  are  installing  a  500-light 
single  phase  standard  alternating  plant  for  a  local  company 
recently  organized  in  Enibro,  Ont. 

The  Toronto  office  of  the  J.  C.  McLaren  Belling  Company,  of 
Montreal,  has  been  removed  to  69  Bay  street.  Craig,  Mc.Arihur 
&  Co.  are  the  representatives  in  this  city. 

Messrs.  Corisline  &  Co.,  of  Montreal,  have  installed  a  55  k.  w. 
direct  current  incandescent  generator  of  the  Canadian  Geneial 
Electric  Co.'s  moderate  speed  multipolar  type. 

The  Canadian  General  Electric  Co.  have  closed  a  contract  with 
the  Canada  Paper  Co.  for  a  1,000-light  incandescent  generator  of 
their  latest  multipolar  steel  type,  with  iron-clad  armature. 

The  Electric  Repair  and  Contracting  Co.,  of  Montreal,  are  at 
present  busily  engaged  in  rebuilding  motors  and  generators  dam- 
aged by  fire  which  took  place  recently  on  the  premises  of  the 
Montreal  Park  &  Island  Railway  Co. 

The  St.  Catharines  Electric  Light  &  Power  Co.  have  placed  an 
order  for  a  2,000-light  standard  single  phase  alternator  with  the 
Canadian  General  Electric  Co.  The  6ok.w.  machine  of  the  same 
type  which  they  have  been  operating  up  to  the  present  has  proved 
insufficient  in  capacit)'  to  meet  the  growing  demands  of  their 
business. 

The  Fraserville  Co.,  Ltd.,  of  which  Mr.  John  MacFarlane,  of 
the  Canada  Paper  Co.,  Montreal,  is  president,  are  installing  a 
complete  750-light  alternating  plant  in  the  town  of  Fraserville, 
Que.  The  entire  contract  has  been  been  awarded  to  the  Ontario 
Electric  &  Engineering  Co.,  Ltd.,  who  will  install  for  the  generat- 
ing plant  one  of  their  45  k.w.  single  phase  "Warren  "  alternators. 

The  Berlin  &  Waterloo  Railway  Co.  have  just  placed  in  service 
Iwo  new  vestibuled  cars,  having  a  length  over  all  of  27  feet  6 
inches.  These  cars  are  exceedinglj  handsome  in  design  and 
finish,  solid  mahogany  being  used  throughout  for  the  interior 
fittings,  and  embody  important  improvements  in  various  details. 
They  were  constructed  at  the  Peterboro  shops  of  the  Canadian 
General  Electric  Co. 

Owing  to  the  rapidly  increasing  demand  for  iheir  goods,  the 
Kay  Electrical  Mfg.  Co.,  of  Hamilton  and  Toronto,  will  shortly 
commence  the  building  of  an  addition  to  their  factor},-.  The  fol- 
lowing is  a  partial  list  of  their  more  recent  sales  : — Kemp  Mfg. 
Co.,  Toronto,  2  motors  ;  H.  R.  Cuddon,  St.  Catharines,  1  motor  ; 
M.  Hutchinson,  wood  yard,  Toronto,  i  motor  ;  A.  Moore,  Tor- 
onto, 1  motor;  Aylmer  Electro  Plating  Co.,  i  dynamo;  Steel 
Clad  Bath  &  Metal  Co.,  Toronto,  i  4-pole  motor;  Wherle  Brush 
Co.,  Toronto,  1  mutoi  ;  Leitch  &  Turnbull,  Hamilton,  3  motors, 
for  elevator  purposes  :  .A.  R.  Williams,  Toronto,  3  motors  ;  Davis 
&  Henderson,  Toronto,  2  motors;  Mr.  Garner,  Toronto,  1  motor; 
Mr.  Enrighl,  Toronto,  i  motor  ;  Mr.  Bomberg,  Toronto,  i  motor 
dynamo  ;  H.  C.  Hunter,  Dundas,  1  4-pole  400-amp.  dynamo  ; 
Haskins  Wine  Co.,  Hamilton,  1  motor;  McPherson  &  Glassco, 
Hamilton,  i  motor;  Munderloh  &  Co.,  Montreal,  1  dynamo;  J. 
Turner  &  Son,  Toronto,  1  motor  ;  Wm.  Beers,  Toronto,  1  motor  ; 
T.  Bell  &  Co.,  wood  yard,  Toronto,  1  motor ;  Barber  Bros., 
Georgetown,  1  30-h.  p.  4-pole  motor  ;  H.  &  F.  Hoerr,  Toronto, 
I  motor,  15  h.  p.  ;  Onl.Trio  .Agricullur.tl  College,  Guelph,  plant  for 
light  and  power;  Small  &  Fisher,  Woodstock,  N.  B.,  1  dynamo; 
A.  Laidlaw,  Toronto,  1  motor ;  Mr.  L.  William^,  Toronto,  1 
motor;  John  Korman,  Monlre:d,  3  motors;  Wilson  Pub.  Co., 
Toronto,  lighting  plant  ;  T.  E.  Brandon,  Toronto,  1  motor ; 
Davison  &  Holmes,  Toronto,  1  motor;  Bennett  &  Wright,  Tor. 
onto,  2  4-pole  motors  ;  Diamond  Machine  &  Tool  Co.,  Toronto,  1 
electro  plating  dynamo.  This  firm  have  also  sent  to  electric 
machines  to  Ihe  North-wesl  and  Biilish  Columbia. 
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THE  YOUNG  MAN'S  CHANCES  IN  THE 
ELECTRICAL  FIELD. 

In  view  of  the  opinion  which  seems  hirjjely  to  prevail 
that  electricity  is  the  thing  to  which  young  men  should 
now  turn  their  attention  with  the  best  hope  of  reaping 
satisfactory  results  trom  their  labors,  the  editor  of  the 
Electrical  News  deemed  it  advisable  to  solicit  opinions 
on  the  subject.  For  this  purpose  the  following  letter 
was  recently  addressed  to  a  few  persons  prominently 
identified  with  the  electrical  interests  : 

Dear  Sir, — To  assist  me  :n  answering  frequent  enquiries  as  to  the  possibilities  for 
qualified  young  men  in  the  \-arious  departments  of  electrical  work,  I  have  thought  it 
advisable  to  endea  or  to  obtain  an  expression  of  opinion  from  a  number  of  persons 
qualified  to  advise  on  the  subject. 

The  enquiry  may  be  briefly  put  thui  :— "  What  are  the  chances  of  the  young  man 
who  gradtiates  as  an  Electrical  Engineer  in  comparison  with  the  young  man  who 
enters  any  of  the  other  professions  or  commercial  life?"  I  would  esteem  it  a  favor  if 
you  would  kindly  give  me  an  expression  of  your  views  on  this  matter  in  time  for 
publication  in  the  Flectrjcal  Ni^ws  for  December 

C.  H.  Mortimer. 

We  trust  the  appended  replies  will  be  of  assistance  to 
parents  and  young  men  who  find  themselves  face  to 
face  with  the  problem  of  choosing  in  what  direction 
life's  efforts  should  be  expended  : 

Mr.  Granville  C.  Cunningham,  manager  and  chief 
engineer  of  the  Montreal  Street  Railway  Company, 
writes  : — ".At  present  there  seems  to  be  more  opening 
in  electrical  engineering  than  in  any  other  professions  in 
this  country.  Of  course  the  success  of  a  man  largely 
depends  upon  himself.  There  is  little  doubt,  I  think, 
but  that  electricity,  during  the  coming  years,  will  have 
large  developments  in  this  country." 

•  The  manager  of  another  important  electrical  com- 
pany, who  requests  that  his  name  be  omitted,  writes  : — 
"  Replying  to  enquiry  contained  in  yours  of  28th  inst. , 
it  is  common  knowledge  that  every  profession,  trade, 
and  calling  is  overcrowded,  but  that  there  is  room  at 
the  top  for  persons  of  exceptional  ability,  is  well  known, 
and  any  person  of  even  more  than  average  ability  will 
succeed  fairly  well  whether  he  be  on  a  farm,  in  com- 
merce, or  in  professioual  life.  What  then  are  the 
chances  of  a  young  rnan  of  more  than  average  ability 
who  graduates  as  an  electrical  engineer,  in  comparison 
with  those  of  a  young  man  of  equal  ability  who  enters 
one  of  the  other  professions,  say  law  or  medicine  ?  Let 
us  see  how  the  matter  stands  in  Toronto.  There  are 
in  round  figures  500  lawyers.  We  will  not  be  far  out 
in  saying  that  the  number  who  possess  more  than  aver- 
age ability  and  who  have  established  a  practice  is  about 
150,  and  these  have  incomes  of  $1,000  a  year  and  up- 
wards. Are  there  ten  electrical  engineers  in  Toronto 
earning  this  amount  ? 

"  There  are  lawyers  in  Canada  making  eight  and  ten 
thousand  dollars  per  year  and  some  as  high  as  fifteen 
and  twenty  thousand.  How  many  electrical  engineers 
in  the  country  are  making  half  of  the  lowest  figure  ? 

"What  is  true  in  law  holds  equally  so  in  medicine. 
There  are  about  400  doctors  in  Toronto,  and  judging 
by  the  houses  they  inhabit  and  the  style  of  their  living, 
the  average  income  of  an  established  doctor  of  more 
than  average  ability  must  at  least  be  as  great  as  that  of 
his  legal  brother. 

"  The  man  of  less  than  average  ability  has  neither 
room  nor  place  in  any  profession.  He  may  graduate 
as  an  electrical  engineer,  but  will  end  up  in  attending  a 
dynamo  or  stringing  wire  at  forty  or  fifty  dollars  a 
month.  The  time  spent  at  college  would  have  been 
better  employed  in  getting  a  practical  mechanical  edu- 
cation or  a  sound  business  training. 


"  I  have  no  desire  to  discourage  persons  from  going 
into  a  business  employing  electricity.  The  prospects  of 
a  bright  intelligent  young  man  would  be  at  least  as 
good  as  they  would  be  in  any  non-electric  business,  but 
1  feel  that  our  schools  and  colleges  are  turning  out  a 
hundred  electrical  engineers  for  every  vacant  position 
in  the  country.  What  is  to  become  of  them  ?  Elec- 
tricity does  not  spell  any  royal  road  to  fortune." 

Mr.  Wm.  H.  Browne,  general  manager  of  the  Royal 
Electric  Co.,  Montreal,  writes  :  "In  reply  to  your  en- 
quiry as  to  what  are  the  chances  as  an  electrical  engin- 
eer, compared  with  other  professions  or  commercial  life, 
I  presume  the  answer  would  be  that  on  the  average  the 
electrical  engineer  would  be  likely  to  do  as  well  as  the 
average  man  in  other  professions  or  commercial  life. 

"  In  electrical  work,  as  in  all  other  work,  the  most 
room  is  at  the  top,  but  it  is  quite  likely  that  for  some 
time  to  come  the  electrical  engineer  who  can  be  at 
the  top  may  not  be  as  financially  successful  as  his  cor- 
responding member  of  the  legal  or  medical  profession 
or  the  commercial  man. 

"  The  field  for  opportunity  for  clients  is  necessarily, 
at  present,  much  more  restricted  in  the  electrical  line 
than  in  the  other  professions  or  commercial  life,  because 
the  industry  is  new,  but  there  is  no  doubt  that  the 
growth  of  the  electrical  industry,  by  reason  of  the 
increase  of  the  application  of  electric  power,  will  very 
largely  increase,  and  within  a  few  years  will  require 
the  talents  of  the  best  members  of  the  profession,  and 
those  who  may  be  capable  of  meeting  these  require- 
ments will,  no  doubt,  do  as  well  as  the  best  members 
of  other  professions. 

"  In  my  judgment,  one  of  the  greatest  needs  of  the 
electrical  business  of  this  country  to-day  is  the  em- 
ployment in  all  operating  electrical  plants,  of  thoroughly 
well  qualified  young  men,  graduated  as  electrical  engi- 
neers. 

"  I  have  frequent  applications  in  our  business  here, 
from  parents  of  young  boys,  sixteen  to  eighteen  years 
of  age,  to  take  them  into  our  shops  and  teach  them  the 
electrical  business. 

"The  impression  appears  to  prevail,  that  this  is  all 
that  is  necessary  to  make  competent  electrical  engi- 
neers. 

"  I  am  obliged  to  refuse  all  such  applications  and 
advise  such  parents  that  if  their  sons  have  special  apti- 
tude and  inclination  for  mechanics,  that  they  be  sent  to 
some  good  college  to  receive  a  thorough  complete 
course  in  electrical  and  mechanical  engineering,  for  the 
two  are  almost  necessarily  bound  together,  and  after 
graduation,  to  seek  occupation  practically,  either  in  the 
operation  of  an  electrical  plant  or  in  a  manufacturing 
establishment. 

"The  electrical  engineer  requires  special  qualifica- 
tions to  fit  him  for  his  profession  and  there  have  been 
many  who  have  graduated  as  such  who  have  probably 
made  a  grave  mistake,  by  reason  of  not  possessing  the 
special  aptitude  and  talents." 

Prof.  Galbraith,  Principal  of  the  School  of  Practical 
Science,  Toronto,  writes  :  "Your  question  is  not  an  easy 
one  to  answer.  It  seems  to  me  that  it  is  well  to  assume 
that  all  money-making  occupations,  businesses  and 
professions  are  full.  This  being  the  case,  success  will 
depend  largely  on  the  special  fitness  of  the  candidate 
for  his  chosen  vocation.  Natural  capacity  for  one's 
work,  supplemented  by  education  and  training  ought, 
other  things  being  equal,  to  ensure  a  reasonable  amount 


December,  1896 


CANADIAN     EbECTRlCAli     NEWS 


of  success.  There  is  ahvajs  room  at  the  top  ;  to  get 
there,  however,  requires  special  qualifications  as  well  as 
opportunities.  The  man  who  takes  an  interest  in  his 
work  for  its  own  sake  and  not  simply  for  the  money 
which  he  ma\'  make  from  it,  will  not  be  discouraged  by 
hard  times,  and  will  in  all  probability  work  his  way 
through  life  more  cheerfully  than  the  man  who  values 
his  occupation  simply  by  the  dollars  and  cents  he  may 
make  out  of  it.  A  young  man  ought  not  to  select  his 
profession  simply  because  at  present  business  in  it  is 
good,  nor  ought  he  to  reject  a  profession  for  the  oppo- 
site reason.  He  ought  to  remember  that  his  choice  is 
not  only  for  the  immediate  future,  but  for  life,  and  that 
during  his  life  ups  and  downs  may  be  many  and  not  far 
between." 

Mr.  G.  J.  H.,  manager  of  an  Electric  Light  and 
Power  Co.,  writes  :  "  Complying  with  your  request  ot 
the  28th  November,  will  say  that  your  enquiry  covers 
quite  a  lengthy  opinion. 

"The  comparison  between  a  young  man  graduating 
as  an  electrical  engineer  with  a  man  entering  a  com- 
mercial life,  can  be  made  as  follows  :  The  man 
entering  a  college  course  to  qualify  for  an  electrical 
engineer  has  before  him,  I  think,  a  four  years  course. 
He  enters  at  the  age  of  18,  and  say  he  gets  plucked 
two  years  out  of  his  course,  which  would  bring  him  to 
the  age  of  24  when  he  qualified,  he  then  really  has  to 
make  a  start  in  life,  or  in  other  words  hang  out  his 
shingle  that  he  is  ready  for  business,  unless  he  happens 
to  be  fortunate  enough  to  secure  a  position  with  some 
reliable  firm.  If  not,  he  may  plod  along  for  a  couple 
of  years,  very  often  receiving  smaller  wages  than  the 
ordinary  mechanic  who  has  served  his  time  at  the  bench. 
In  this  connection  there  comes  to  mind  the  cases  of  two 
personal  friends  of  mine  ;  the  first  graduated  as  an 
electrical  engineer  from  McGill  about  a  j'ear  and  a  half 
ago  ;  he  went  to  one  of  the  largest  cities  in  the  States, 
and  at  the  present  time  is  drawing  the  heavy  salary  ot 
$1.50  a  day.  The  other,  now  out  of  college  some  time, 
secured  the  appointment  of  Construction  Superintendent 
on  an  electric  road,  and  after  giving  the  company  the 
benefit  of  his  college  education  as  an  electrical  engineer 
in  overcoming  technical  difficulties  and  systematizing 
the  whole  road,  was  politely  dismissed,  to  be  replaced 
by  a  man  that  could  never  know  as  much  as  this  engi- 
neer had  forgotten,  but  it  was  a  question  of  a  few  dol- 
lars a  year  in  salary.  As  a  rule  you  will  find  that 
college  graduates  expect  to  start  their  professional 
career  at  very  large  salaries.  This  is  one  of  the  great- 
est mistakes  these  graduates  could  make.  When  it 
comes  to  closing  an  engagement  they  prefer  to  hold  off 
for  several  months,  than  close  at  a  fair  salary.  As  a 
consequence  you  will  find  college  graduates  filling  com- 
mercial positions,  for  which  purpose  their  college 
education  is  of  very  little  use,  to  say  nothing  of 
the  four  to  six  years  of  their  lite  that  has  been 
to  all  commercial  purposes  lost.  I  do  not  refer 
particularly  to  electrical  graduates,  as  I  could  record 
several  similar  instances  as  applied  to  civil  engineers. 
As  you  are  well  aware  college  education  can  never  do 
a  young  man  any  harm,  provided  he  can  afford  to  take 
a  course  and  spend  the  required  time. 

"  As  a  rule  a  young  man  starting  a  commercial  life 
would  be  about  15  years  old,  and  would  have  from  15 
to  24  to  make  a  mark  for  himself,  the  ability  to  do 
which  must  naturally  depend  largely  on  himself.  Pro- 
vided he  starts  with  a  reliable  firm,  displa\s  any  abilitv, 


or  is  at  all  industrious,  he  is  almost  certain  to  secure 
advancement,  and  in  time,  no  doubt,  will  be  given  a 
position  of  trust,  and  by  the  time  his  friend  had 
graduated  at  24,  the  commercial  man  would  have  better 
prospects  than  the  graduate. 

"This  is  the  age  of  development  in  electricitx',  and  1 
think  if  I  had  a  boy  of  15  or  17  I  would  prepare  him  to 
take  a  course  to  qualify  as  an  electrical  engineer,  but 
as  we  all  know  there  are  so  many  different  opinions  on 
the  bringing  up  of  boys,  that  it  is  a  matter  that  would 
take  hours  of  discussion." 

Mr.  E.  Carl  Breithaupt,  Consulting  Electrical  Engi- 
neer, Berlin,  Ont.,  writes:  "  Replying  to  your  enquiry 
of  the  28th  ult.,  as  to  the  relative  chances  of  a  young 
man  who  graduates  as  an  electrical  engineer  as  com- 
pared with  one  who  enters  any  other  profession  or 
commercial  life,  it  seems  to  me  that  such  a  compari- 
son is  not  altogether  a  proper  one  to  make  ;  a  man 
must  have  a  very  particular  fitness  to  make  a  success  in 
any  profession,  and  especially  do  I  think  this  is  the  case 
in  the  three  Engineering  professions,  the  Civil,  Mechani- 
cal and  Electrical.  If  a  boy  shows  aptitude  and  fond- 
ness for  engineering  work,  is  willing  to  work  very  dili- 
gently, and  willing  to  don  a  suit  of  overalls  and  perform 
heavy  manual  labor  at  any  time  he  may  be  called  upon, 
either  day  or  night,  I  think  his  chances  as  an  electrical 
engineer  are  as  good  as  those  of  any  other  calling  in 
life.  There  is  one  thing,  however,  that  must  be  re- 
membered, viz.,  that  very  few  engineers  in  any  one  of 
the  three  branches  named  have  become  very  wealthy  in 
the  practice  of  their  profession.  Engineering  work 
must  be  considered  more  as  a  labor  of  love  than  one 
for  financial  gain." 

Messrs.  Ahearn  &  Sopor,  Ottawa,  write  :  "  Replying 
to  your  favor  of  the  28th  ultimo,  asking  what  are  the 
chances  of  the  young  man  who  graduates  as  an  electri- 
cal engineer  in  comparison  with  the  young  man  who 
enters  any  of  the  other  professions  or  commercial  life, 
we  think  his  chances  are  now  about  equal.  A  few 
years  ago  his  opportunity  for  obtaining  employment 
might  have  been  better,  but  electrical  engineering  to- 
day, like  other  professions,  seems  to  have  been  over- 
done. " 

Mr.  George  White  Eraser,  Consulting  Electrical 
Engineer,  writes  :  "  In  answer  to  your  enquiry  of  date 
30th,  now  as  to  the  prospects  of  young  men  entering 
the  electrical  engineering  profession  in  Canada,  I  would 
say  :  At  the  present  moment  there  is  practically  no 
electrical  engineering  in  Canada.  When  persons  are 
contemplating  an  enterprise  involving  the  use  of  elec- 
tricity for  lighting,  power  or  railway  purposes,  the  last 
man  they  think  of  consulting  is  an  electrical  specialist. 
This  is  due  apparently  to  the  fact  that,  first,  the  general 
public  seem  to  think  that  they  know  enough  about  it  to 
do  without  advice  ;  second,  the  manufacturing  com- 
panies naturally  do  all  they  can  to  discourage  the  idea 
of  consulting  competent  engineers  in  independent  prac- 
tice, and  offer  to  do  all  engineering  themselves  free  of 
charge.  The  general  public  accept  this  seemingly 
generous  offer,  shutting  their  eyes  to  the  rather  obvious 
consideration  that  this  engineering  has  got  to  be  paid 
for  somehow,  whether  done  by  an  independent  person, 
or  one  employed  by  a  manufacturing  company,  and  that 
the  engineering  of  the  latter  is  necessarily  biased  in 
favor  of  the  "  system  "  exploited  by  his  company  ;  third, 
there  have  been  no  competent  electrical  engineers  doing 
business  until  quite    recently     the  only    persons  in   that 
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line  having  been  more  entitled  to  the  name  of  '  electri- 
cal mechanics'  than  of  'electrical  engineers' — being 
able  merely  to  make  repairs  and  do  small  wiring  jobs. 
Of  course  we  ha\e  many  instances  of  civil,  hydraulic 
and  mechanical  engineers,  and  architects,  and  even  land 
surveyors,  who,  without  the  slightest  right  to  do  so, 
have  called  themselves  electrical  engineers,  and  freely 
advertise  their  specialties  as  being  electric  railways, 
electric  lighting,  etc.,  and  actually  get  work  in  those 
lines  which  they  simply  hand  over  bodily  to  the  manu- 
facturing company  of  their  choice  ;  and  fourth,  that  a 
great  deal  of  such  electrical  work  as  there  has  been,  has 
been  more  or  less  of  a  pettifogging  character — muni- 
cipal deals,  small  lighting  plants,  and  so  on.  I  think, 
however,  that  a  different  notion  is  taking  hold  of  the 
public,  that  is  rather  encouraging  to  the  independent 
engineer.  In  the  first  place,  happily,  these  small  plants 
are  about  all  sold  now,  and  people  are  getting  a  little 
less  confident  as  to  their  electrical  attainments.  The 
evolution  of  machinery  from  the  old  D.  C.  or  single 
phase  alternating  type  to  the  latest  polyphase  develop- 
ment, with  all  the  latest  storage  battery,  inductor  type, 
direct  connected  side  issues,  has  rather  brought  electri- 
cal engineering,  as  such,  to  the  front  ;  and  as  the  public 
begin  to  read  a  little  more,  and  hear  a  little  more,  and 
find  out  that  electricity  is  not  "  in  its  infancy,  "  nor  yet 
a  matter  of  unspeakable  mystery,  but  a  science  to  be 
studied  and  understood  ;  a  profession  clearly  distinct 
from  civil  or  mechanical,  or  hydraulic  engineering,  and 
vastly  different  to  architectural  or  land  surveying,  so 
do  they  think  more  of  obtaining  advice  from  electrical 
men — more  especially  as  the  number  and  varietj-  or 
different  types  of  machinery  offered  to  them  increase 
to  their  great  perplexity; 

"Briefly — I  think  that  most  of  the  small  work  is  done. 
During  the  next  several  years  large  w'orks  will  be  pro- 
moted— large  railways,  power  schemes,  electrolytic 
plants,  etc  ;  the  men  interested  in  them  are  business 
men  who  will  not  submit  to  the  dictation  of  any  manu- 
facturing company,  but  retain  outside  independent  engi- 
neers, knowing  very  well  that  electrical  specialists  can 
attain  better  results  than  the  most  experienced  general 
practitioner.  Therefore  I  think  there  is  plenty  work  to 
do  for  electrical  engineers  who  will  vigorously  insist  on 
recognition,  who  will  keep  themselves  absolutely  free  of 
the  influence  of  any  manufacturing  company  and  who 
will  keep  themselves  abreast  of  the  times.  It  will  be  a 
hard  fight,  for  we  have  many  antagonists — we  have  the 
inertia  of  an  ignorant  public,  the  animosity  of  powerful 
manufacturing  companies,  who,  in  my  own  experience, 
will  go  to  an}'  length  to  persuade  customers  against 
calling  in  independent  advice  ;  and  we  have  the  jealousy 
of  the  other  branches  of  the  great  engineering  profes- 
sion, who  do  not  care  to  see  electricity  defined  as  a 
specialty  for  which  the)'  are  not  professionally  qualified. 
I,  personally,  shall  be  glad  to  welcome  anv  accession  to 
the  ranks  of  the  independent  electrical  engineering  pro- 
fession in  Canada,  and  think  that  success  is  a  matter  of 
determined  effort  and  co-operation." 

Mr.  C.  E.  A.  Carr,  manager  of  the  London  Street 
Railwa)'  Co.,  writes  :  "In  reply  to  your  inquiry  of  the 
28th  November,  I  should  think  the  chances  of  success 
in  the  electrical  field  were  much  better  than  in  any  other, 
for  the  reason  that  the  uses  of  electricity  are  daily  be- 
coming broader,  which  is  not  the  case,  in  so  marked  a 
degree,  in  any  other  profession.  " 

Mr.  R.  A.  Ross,  mechanical  and  electrical  consulting 
engineer,  Montreal,  writes  :  "  Replying  to  your  enquiry 
as  to  what  are  the  chances  of  young  men  who  graduate 
as  electrical  engineers  in  comparison  with  those  who 
enter  the  other  professions  or  commercial  life,  I  should 
say,  that  without  doubt  at  the  present  time  electrical 
engineering  is  overcrowded,  and  will  probably  always 
remain  so  for  the  following  reasons  : 

"To  a  new  profession  there  is  always  a  rush,  and  in 
this  case  the  influx  has  been  particularly  large,  becawse 
of  the  rapid  expansion  of  electrical  enterprise,  necessi- 
tating a  large  amount  ot  engineering  supervision,  which 
has  become  unnecessary  as  the  enterprise  settles  down 
to  a  rigidly  economical  basis. 

"Again,  civil  engineering  has  long  been    recognized 


as  an  overcrowded  profession,  and  the  tendency  of  those 
contemplating  entering  the  engineering  field  has  been 
to  avoid  the  civil  and  enter  the  new  and  rapidly  ex- 
panding electrical  field.  This  result  has  obtained  in 
spite  of  the  fact  that  although  there  is  room  for  a  civil 
engineer  or  two  in  every  county,  there  is  not  room  for 
an  electrical  engineer  in  a  dozen  counties.  Further, 
electrical  engineering  will  always  attract  to  itself  more 
than  its  legitimate  share  of  students  because  of  its  novel 
attractiveness,  and  will  tend  to  remain  crowded.  A 
glance  at  the  list  of  students  now  entered  in  electrical 
engineering  at  our  colleges  will  give  eloquent  testimony 
to  above  opinions." 

Mr.  James  Milne,  Lecturer  in  Electricity,  Toronto 
Technical  School,  writes  :  "The  great  trouble  in  these 
days,  I  think,  is  in  giving  the  young  man  the  impres- 
sion that  if  he  receives  a  university  training  and  grad- 
uates as  an  electrical  engineer,  that  his  services  will  be 
in  demand,  and  that  he  will  be  looked  up  to  by  every 
one  in  the  business,  while  the  man  who  has  been  less  for- 
tunate as  regards  his  education,  but  serves  an  appren- 
ticeship to  some  trade,  will  be  inferior  in  every  respect. 
"  I  believe  in  giving  a  fair  education  to  all,  but  after 
that  education  has  been  attained  the  best  thing  that  can 
be  done  is  to  learn  a  trade,  and  in  learning  that  trade  care 
should  be  exercised  in  the  selection  of  the  proper  place. 
"A  young  man  who  serves  his  apprenticeship  in  a 
small  place,  that  is  in  a  place  where  there  is  a  scarcity 
of  tools,  etc.,  will  in  most  cases  turn  out  a  better 
workman  than  the  one  who  serves  his  time  in  a  very 
large  concern.  In  the  smaller  place  ingenuity  has  to  be 
exercised  to  get  the  various  job  done  with  the  tools  that 
are  at  hand,  while  in  the  large  place  special  tools  are 
ready  made  for  almost  everything.  Therefore,  in  this 
respect  the  proper  place  to  serve  an  apprenticeship  is 
where  a  turn  at  everything  may  be  got,  such  as  pattern- 
making,  fitting,  turning,  armature  winding,  etc.,  etc., 
and  finishing  up  with  the  drawing  office.  This  is  what 
a  complete  apprenticeship  should  comprise.  In  these 
large  manufacturing  concerns  where  premiums  are  paid 
for  instruction,  the  chances  of  knowing  something  at 
the  end  of  the  time  are  very  slim  indeed.  There  is  one 
good  thing  about  the  arrangement,  however—  the  money 
is  generally  thrown  away  by  those  who  can  afford  it, 
and  benefits  the  electrical  concern,  but  whether  or  not 
it  benefits  the  other  party  is  a  secondary  consideration. 
"In  the  smaller  place  the  young  man  gets  a  fair  in- 
sight into  everything,  and  gets  accustomed  to  the  use 
of  tools,  and  by  and  by  is  sent  out  to  do  various  jobs 
andgain  valuableknowledge  and  experience,  and  in  acom- 
parativelv  short  time  becomes  a  first-class  practical  man. 
"  Our  learned  brother,  the  electrical  engineer,  who 
has  just  graduated,  finds  that  before  he  can  be  of  much 
use  he  must  gain  practical  knowledge,  and  to  do  this 
he  has  to  get  into  some  shop.  Now  here  is  where  the 
sticker  is  ;  he  has  been  led  to  believe  that  he  will  not 
have  to  soil  his  hands,  and  that  his  brains  will  do  it  all. 
He  never  made  a  greater  mistake  in  all  his  life. 

"For  some  unknown  reasons,  parties  in  charge  of 
shops  or  branches  of  any  manufacturing  concern  will 
almost  invariably  refuse  to  employ  these  graduates, 
even  although  their  services  are  offered  gratis,  and  it  is 
right  here  where  our  premium  system  comes  in.  They 
pa\'  the  money  for  instruction,  and  simply  put  in  the 
necessary  time,  and  that  is  about  the  end  of  it. 

"Our  man  who  has  served  his  apprenticeship  in  the 
small  concern  and  spent  his  spare  time  in  reading  up, 
sees  an  advertisement  which  reads  something  after  the 
following  :  '  Wanted — a  good  man  to  take  charge  of 
an  electric  light  plant — apply  at  so  and  so.'  He,  of 
course,  applies,  and  in  his  application  he  states  his  ex- 
perience, etc.,  together  with  all  the  rest  of  his  redeem- 
ing qualities.  For  the  situation  we  have  100  applica- 
tions, gg  of  which  are  from  electrical  engineers,  grad- 
uates of  some  university.  The  parties  to  whom  the 
applications  have  been  sent  read  all  the  applications  and 
comparing  all  their  good  points  decide  to  give  the 
situation  to  our  practical  man.  This,  I  think,  is  pretty 
nearly  the  universal  experience. 

"  When  we  bear  in  mind  that  what  might  be  termed 
'  good  jobs '    are    very    scarce,    aud    in  Canada    there 
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probabK  arc  aboLit  a  dozen  of  tliem,  which  at  present 
are  all  filled,  the  chances  of  an  opening-  are  very  slim 
indeed,  iniless  by  some  unforeseen  calamity,  such  as  a 
death,  and  the  chances  of  our  electrical  engineer  dyiny- 
are  probably  about  the  same. 

"There  can  be  no  doubt,  however,  that  exceptionally 
smart  men,  no  matter  what  profession  be  it  electrical, 
mechanical  or  otherwise  will  make  their  mark,  but 
this  does  not  mean  that  our  fortune  favored  electrical 
engineer  will  in  very  many  cases  knock  out  our  man 
with  the  more  practical  ideas. 

"  It  appears  to  me  that  if  this  education  business  is 
forced  much  higher  that  premiums  will  soon  have  to  be 
offered  for  ordinar\'  working  men.  If  some  manufac- 
ing  concern  were  to  start  up,  say  in  the  electrical  busi- 
ness, and  several  foremen  were  required,  I  know  I  am 
correct  when  1  slate  that  every  foreman  would  be 
selected  from  the  ranks  of  those  who  have  graduated  (?) 
in  the  shop,  and  should  it  happen  that  say  a  superin- 
tendent or  engineer  was  required  to  supervise  the  \\  hole 
engineering  part,  )ou  will  find  that  the  man  appointed 
will  be  also  a  thoroughly  practical  man,  with,  however, 
a  good  technical  education. 

"To  finish  up  with,  I  would  like  to  state  that  if  any 
young  man  is  an  aspirant  for  some  fine  job — nothing  to 
do  and  big  money  for  it — let  him  keep  out  of  the  elec- 
trical business,  and  more  especially  the  lighting  and 
power  part  of  it.  Without  exception  it  is  the  most 
aggravating,  most  tantalizing  and  thankless  of  all,  and 
an  eternal  source  of  worry  from  earl}'  morn  to  late  at 
night,  which  accounts  for  those  in  this  part  of  the  busi- 
ness being  old  men  long  before  their  time." 

Mr.  J.  J.  Wright,  manager  Toronto  Electric  Light 
Co.,  writes:  "  At  the  risk  of  being  considered  some- 
what of  a  pessimist,  I  am  compelled  to  take  a  view  of 
the  question  that  I  am  afraid  will  not  suit  the  sanguine 
enthusiast  who  considers  that  "electricity  is  only  in  its 
infancy"  and  that  there  are  unbounded  possibilities  in 
the  business  for  those  who  study  electricity.  The  diffi- 
cult)- is  that  the  field  —  in  Canada,  at  least— is  extremel)- 
limited.  There  are  perhaps  a  dozen  positions  in  the  en- 
tire Dominion  that  it  would  pay  the  enterprising  young 
electrical  engineer  to  aspire  to,  and,  unlike  a  mercantile 
business  or  the  profession  of  physician  or  lawyer,  they 
are  not  likely  to  materially  increase.  For  instance,  in 
each  large  city  we  have  one  street  railway  company  and 
one,  or  at  most,  two,  electric  light  companies.  As  these 
cities  increase  in  size  and  population  they  will  require, 
or  rather,  there  will  be  room  for,  more  lawyers  and 
more  doctors  to  maintain  the  present  ratio,  but  when 
they  are  twice  the  size  there  will  be  but  the  one  street 
railwa)-  and  the  one  electric  light  conipany  —  if,  indeed, 
these  have  not  amalgamated  and  still  further  reduced 
the  meagre  opportunities.  In  the  mercantile  business 
or  the  legal  or  medical  profession,  or  in  the  many 
branches  of  trade  or  commerce,  an  enterprising  young 
man  who  has  gained  the  requisite  knowledge  and  saved 
a  few  dollars  may  enter  and  mav  hold  his  own  with  the 
best,  and  there  is  something  lacking  if  he  does  not  make 
a  mark.  At  any  rate,  he  has  an  equal  chance  with  the 
rest  to  reach  the  top  of  the  tree.  But,  no  matter  how 
smart  he  is  as  an  electrician,  if  he  feels  the  irksomeness 
and  limitation  of  a  subordinate  position,  he  cannot  start 
an  electric  light  company  c>r  a  street  railway  company 
of  his  own — at  least,  not  often,  and  if  he  waits  for  the 
manager,  or  the  superintendent,  or  iho  electrician  of 
his  local  company  to  die  or  to  hang  himself,  he  has  at 
least  the  satisfaction  of  knowing  that  the  chance  of  sur- 
vival is  about  equal,  if  indeed  he  does  not  starve  to 
death  in  the  meanwhile.  There  are  but  two  manufac- 
turing concerns  in  the  country  of  any  size  who  make  a 
specialty  of  electrical  apparatus.  Let  us  say  that  one 
or  two  more  come  into  existence.  They  have  each  their 
staff  of  "  electricians,"  who  supervise  the  construction 
and  installation  of  apparatus,  and  these  concerns  are  al- 
ready capable  of  considerable  increase  in  their  output 
without  any  further  skilled  help  as  'electrical  engineers.' 
As  electrical  installations  increase,  as  no  doubt  they 
will,  especially  in  railway  v.ork,  it  follows  that  the  in- 
crease in  men  employed  will  consist  of  the  rank  and  file 
of  intelligent  mechanics  and  laborers,  whose  functions 
will  consist  simply  in  handling    the    apparatus   put    in 


their  hands  mechanics  who  will  be  perfectly  competent 
to  repair  and  operate  the  machinery,  and  laborers,  fire- 
men and  oilers,  whose  wages  will  run  from  a  dollar  to 
two  and  a  half  dollars  a  day.  The  'electrical  engineer' 
does  not  appear  to  come  in  it  at  all.  When  I  mention 
lawyers  and  doctors  I  do  so,  not  that  I  advise  a  young 
man  to  take  up  these  professions— because  they  are  ad- 
mittedly overcrowded  —  but  as  an  illustration  ;  simply 
to  show  that  in  similar  professions  there  are  opportuni- 
ties for  the  clever  man  to  rise  to  the  top  if  he  has  the 
qualifications  ;  whereas  it  matters  not  how  great  the 
qualifications  if  there  are  no  opportunities  or  openings 
for  their  exercise.  As  a  matter  of  fact,  most  of  the  pro- 
fessions appear  to  be  overcrowded.  The  mistake  of 
parents  generally  arises  from  their  desire  to  see  their 
sons  do  better  than  they  themselves  have  at  least  in 
appearance,  and  to  have  them  rise  in  the  social  scale. 
The  money  they  are  expending  in  over-educating  their 
boys  for  a  struggle  in  an  unremunerative  profession  has 
been  made  by  every-day  plain  and  prosaic  hard  work, 
but  work  that  has  borne  excellent  fruit.  There  is  many 
a  farm  acquired  in  this  way  that  to-day  is  mortgaged  to 
the  hilt  to  pa)'  for  the  university  education  of  a  boy  who 
was  considered  too  good  for  his  surroundings  and  who 
was  not  satisfied  with  plain  honest  work  like  his  father 
did,  though  that  work  would  have  brought  him  indepen- 
dence and  comfort  instead  of  the  worry  and  strife  that 
is  necessary  even  to  wrest  a  moderate  living  in  the 
midst  of  the  fierce  competition  of  professional  life.  I 
believe  that  if  a  tithe  of  the  same  training  and  ability, 
method  and  scientific  knowledge  required  for  this  were 
applied  to  the  operations  of  the  farm,  that  the  results  in 
wealth,  comfort  and  happiness  would  far  transcend  the 
best  that  can  be  gleaned  in  the  care-strewn  paths  of 
professional  life. 

"  I  am  afraid  I  am  making  this  letter  somewhat  long, 
and  getting  a  little  off  the  track  of  the  '  Electrical 
Engineer,  '  but  holding  the  position  I  do,  and  being 
brought  into  contact  as  I  am  every  day  with  many  who 
have  the  idea  that  electricity  is  the  coming  thing  and 
who  want  to  learn  electricity  with  a  view  of  being  as  it 
were  '  in  the  swim,'  I  cannot  retrain  from  giving 
expression  to  my  views.  In  one  of  your  articles  in  the 
November  issue  of  your  paper  you  voice  the  complaint 
of  an  electrical  man  who  kicks  about  this  very  thing. 
Because  the  country  plant  wants  only  a  skilled  laborer 
to  look  after  its  meagre  apparatus,  and  cannot  afford  a 
school-taught  electrician  with  a  stand-up  collar,  he  con- 
siders it  a  grievance.  The  fact  is  that  the  lot  of  the 
electrical  operator  is  not  a  happy  one,  and  not  nearly 
as  desirable  as  the  ordinary  observer  who  sees  no 
further  than  the  outside  glamour  is  apt  to  think  it  is. 
The  farm-laborer  has  a  picnic  in  comparison.  If  he  has 
to  rise  at  day  dawn,  at  any  rate  he  gets  his  sleep  at 
night — night  with  the  electrical  man  is  his  time  of 
greatest  tension.  There  is  no  let  up  Sunday  or  week 
day,  holidays  as  well  ;  life,  as  Mr.  Mantalini  would  say, 
is  'one  deuced  horrid  grind.'  The  running  of  a  high 
tension  station  is  a  hot,  dirty,  and  to  son-ie  extent, 
dangerous  job,  and  the  most  of  the  work  is  done  while 
the  rest  of  the  world  are  enjoying  their  relaxation  from 
toil.  Competition  with  other  methods  of  lighting  com- 
pel the  station  manager  to  exercise  the  most  rigid 
economy.  Therefore  his  work  is  subdivided  and 
specialized.  It  is  a  '  one  man  one  job  '  business.  He 
wants  a  man  to  do  one  thing  and  to  st.w  .VT  it.  There- 
fore the  voung  n-ian  whci  wants  to  learn  the  whole  of  it 
stands  little  chance.  .-X  modern  electrical  installation 
cannot  be  a  training  school  or  there  would  be  an  end  of 
etiiciency.  It  is  often  a  matter  of  wonder  to  me  what 
is  to  become  of  the  comparatively  large  number  of 
graduates  in  electricity  and  electrical  engineering  that 
are  yearly  turned  out  from  our  educational  institutions. 
There  will  undoubtedly  be  a  few  who  will  drop  into 
positions  that  will  from  time  to  time  be  available. 
More  who  will  be  compelled  to  work  with  the  rank  and 
file  whose  numbers  can  be  recruited  equally  well  from  our 
Schools  of  Science,  or  from  the  grease  pot  and  wiping 
rag,  but  the  majority  will  be  compelled  to  remain  in  a 
state  of  '  innocuous  desuetude  '  and  vegetate  upoti  the 
wealth  of  their  parents  till  some  other  career  opens  out 
to  then-i." 
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President  ;  T.  Eversfield,  Recording  Secretary,  Universi.y  Crescent. 
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BRANDON,  M.AN.,  BRANCH  NO.  i.— Meets  ist  and  3rd  Friday  each  month 
in  Cit\'  Hall      A.  R.  Crawford,  President ;  Arthur  Fleming,  Secretary. 
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BROCKVILLE  BRANCH  NO.  15.— Meets  every  Monday  and  Friday  evening. 
President,  Archibald  F'ranklin ;  Vice-President,  John  Grundy ;  Recording  Secre- 
tary, James  Aikins. 

CARLETON  PL.^CE  BRANCH  NO.  i6.— Meets  every  Saturday  evening. 
President,  Jos.  McKay  ;  Secretary,  J.  D.  Armstrong. 
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Central  stations  are  regarded  as  very 
''"""' !^c"°°"""'Poo''  "^^^'  generally,  by  the  fire  insur- 

ance  companies  ;  and  no  wonder.  In 
very  many  cases  an  electric  lighting  business  is  under- 
taken as  collateral  to  a  planing  or  saw  mill,  and  the 
building  containing  the  electrical  machinery  is  added  in 
the  form  of  a  small  shed,  to  the  mill.  The  leads  from 
the  machine  to  the  outside  lines  are  looped  about  any- 
where, and  very  inefficient  precautions  are  taken  against 
bad  grounds  on  the  machine  or  switchboard.  Now 
conditions  that  increase  the  fire  risk,  are  very  favorable 
for  expensive  leaks  and  wastes  of  current,  so  that  any 
precautions  taken  to  lessen  the  risk  are  of  double  bene- 
fit as  tending  to  lower  the  operating  costs  as  well. 
Insurance  people  are  apt  to  be  very  cautious  and  con- 
servative when  dealing  with  electricity,  and  often  im- 
pose conditions  that  seem  to  be  unnecessarily  strict  ; 
but  then  they  are  in  a  position  to  more  or  less  dictate 
terms  ;  and  as  a  matter  of  tact,  the  method  of  making 
installations  in  smaller  towns  is  apt  to  be  very  lax. 


The  application  ot  alternating  currents 
^"'^Ranwayf "'    ^o    street    railway    purposes    has    long 

been  a  problem  that  now  seems  to  be 
in  a  fair  way  of  being  solved.  The  advantages  of  high 
voltage  transmission  are  too  obvious  to  require  any 
mention,  and  would  be  of  special  importance  in  the 
development  of  many  country  railway  systems,  the 
length  of  whose  routes,  however,  would  necessitate  a 
very  large  expenditure  for  feeder  copper  on  the  usual 
500  volt  system,  apart  from  the  complication  introduced 
by  the  double  trolleys  and  overhead  work  required  by 
any  polyphase  motor  when  used  for  traction  purposes. 
The  fact  that  induction  motors,  as  now  constructed,  are 
built  for  only  one  efficient  speed  has  been  regarded  as 
an   insuperable  obstacle   to    their    use    on    cars.      This, 
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however,  is  not  so  verj-  serious  a  difficulty  after  all,  tor 
on  country  routes  where  stops  are  infrequent,  and  at 
certain  definite  places  only,  it  is  not  required  to  vary 
the  speed,  except,  of  course,  on  starting,  and  perhaps 
on  very  sharp  curves  and  crossings  of  roads.  This 
condition  has  actually  been  met  in  practice,  by  the 
expedient  of  so  constructing  the  motor  as  that  certain 
poles  can  be  cut  in  or  out,  thus  causing  the  rotor  to 
travel  at  a  less  or  a  greater  angular  speed.  Rumors  are 
current  of  satisfactory  results  having  been  reached  by 
experimenters  in  this  field  ;  and  we  may  reasonably 
expect  within  the  next  very  few  years  to  have  polyphase 
railways  running  with  commercial  success. 


counterbalance  a  considerable  difference  in  first  cost. 
We  have  also  observed  that  there  is  a  greater  variety  in 
the  types  of  machines — both  steam  and  electrical — pur- 
chased than  used  to  be  ;  and  the  reason  for  this  seems 
to  be  that  purchasers  are  beginning  to  rely  less  on  their 
own  ideas  as  to  what  is  best,  and  to  advise  with  inde- 
pendent authorities.  The  first  result  of  this  course  has 
been  that  a  better  all-round  class  of  construction  has 
been  undertaken  ;  and  the  second  that  purchasers  have 
not  been  limited  to  one  or  two  makes  of  machine,  but 
have  felt  less  hesitation  in  purchasing  in  the  open 
market. 


We   have   lately  presented  in  our  col- 
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engine  indicators  and  the  advantages 
to  be  derived  from  their  frequent  use.  The  steam  part  of 
an  electric  power  house  is  one  that  receives  but  little  at- 
tention very  often  from  the  owners  of  such  plants,  and 
their  ill  success  is  due,  in  great  part,  to  this  laxity. 
We  have  lately  had  occasion  to  critically  examine  indi- 
cator cards  taken  from  a  number  of  engines  of  difTerent 
makes  that  have  been  continuously  in  use  for  a  number 
of  years,  and  if  a|l  our  readers  had  the  same  opportunity 
of  seeing  the  results  as  we  have,  we  believe  the  use  of 
the  indicator  would  be  much  more  frequent  than  it  is. 
There  seems  to  be  an  opinion  among  the  smaller  steam 
users,  that  once  an  engine  has  been  put  in — there  is  an 
end  of  it.  They  conclude  that  iron  and  steel  last  for 
ever  ;  that  there  is  no  wear  and  tear  ;  and  that  if  the 
engine  is  properly  oiled  up  by  a  $1.00  a  day  mechanic, 
it  requires  no  further  attention.  We  desire  to  most 
emphatically  protest  against  this  idea,  and  urge  our 
readers  to  keep  a  constant  watch  over  the  performance 
of  their  engines.  Valves  will  inevitably  wear,  pistons 
have  an  unfortunate  habit  of  abrading,  and  the  result  is 
some  inefficiency  of  steam  use  that  consumes  more  fuel 
than  would  otherwise  be  necessary.  There  is  no  more 
useful — we  might  say  essential — instrument  in  a  power 
house  than  an  indicator,  nor  is  there  one  that  is  more 
seldom  found.  An  intelligent  man  with  an  indicator 
and  voltmeter  and  ammeter  can,  in  the  course  of  a 
month,  learn  more  about  the  economical  generation  of 
electricity,  and  the  manufacture  of  dividends,  than  a 
whole  year  of  study  in  mathematical  works  for  which 
his  technical  education  is  not  sufficient. 


It  is  exceedingl)'  interesting  to  observe 
Improved  Methods,    the  growth  of  electrical   enterprises   in 

Canada  during  the  last  few  months. 
Not  only  is  this  evident  in  the  number  of  new  enterprises 
inaugurated,  but  in  their  varied  character  ;  and  more 
especially  in  the  fact  that  considerably  more  attention  is 
being  paid  to  the  preliminary  engineering  than  used  to 
be  the  case.  It  seems  to  be  more  generally  recognized 
that  electric  lighting  is  a  business  by  itself,  and  deserves 
careful  attention  as  such.  The  "survival  of  the  fittest" 
principle  has  also  been  exemplified  in  the  fact  that  there 
really  seems  to  be  less  poor  machinery  on  the  market, 
and  more  satisfactory  apparatus.  The  purchasing  pub- 
lic ate  becoming  more  awake  to  the  fact  that  machinery 
should  not  be  selected  on  the  basis  o\'  its  price  only, 
but  also  in  consideration  of  its  inherent  electrical  and 
mechanical  excellence,  and  that  there  is  sufiicient  differ- 
ence between  good  and    poor    machinery,  to   more   than 


CoNCENTR.ATiox  and  improvement  are 
Electrical  Progress,    the  most  marked  evidences  of  electrical 

progress.  Within  the  last  few  months 
many  electrical  companies  have  been  making  great  steps 
in  those  directions,  and,  we  are  glad  to  learn,  always 
with  satisfactory  results.  It  is  very  interesting  and 
instructive  to  note  the  particular  lines  along  which  such 
new  dispositions  seem  to  be  principally  made,  and  their 
perfect  similarity  should  give  good  forethought  to  elec- 
trical men  who  desire  to  keep  their  places  in  the  front 
rank  of  intelligent  operators.  Investigation  into  the 
operating  economies  seems  to  have  had  a  large  influence 
in  suggesting  changes;  first,  in  an  entire  reconstruc- 
tion of  distributing  systems,  lines  and  transformers  ; 
next,  in  the  substitution  of  a  few  large  generating 
units  of  modern  make,  for  many  small  units  of 
a  type  which,  although  representing  the  best  that  could 
be  made  some  years  ago,  has  been  proved  wanting. 
Next  we  have  observed  an  encouraging  tendency  to 
build  new  power  houses  and  to  pay  considerable  atten- 
tion to  their  designing  for  convenience  and  efficiency  ; 
and  lastly,  and,  we  think,  best  of  all,  there  is  an 
increasing  demand  for  a  better  educated  and  more  cap- 
able class  of  operator.  We  take  some  credit  for  having 
in  a  measure  influenced  this  improvement.  During  the 
past  eighteen  mouths  we  have  repeatedly  called  atten- 
tion, both  editorially  and  through  papers  by  competent 
authorities,  to  the  many  important  subjects  for  investi- 
gation by  enterprising  electrical  men.  It  would  be 
greatly  to  the  interest  of  the  whole  electrical  generating 
industry,  if  they  could  arrange  to  tackle  central  station 
problems  as  an  association  instead  of  as  individuals. 
The  suggestion  has  been  made  that  there  might  with 
advantage  be  established  under  competent  direction,  a 
central  station  laboratory,  in  which  accurate  tests  could 
be  made  of  the  quality  of  lamps,  transformers,  carbons, 
wire  and  electrical  supplies  of  all  kinds.  We  would  be 
glad  to  have  opinions  on  this  subject. 


PERSONAL. 

Mr.  A.  S.  Ciilpill  has  been  appoinlLHl  cily  eleclrician  for  Hali- 
fax, N.  S. 

Mr.  .\.  E.  Kiikins,  Registrar  nf  llie  O.  .\.  S.  K.,  has  reeenlly 
relnnied  Ironi  a  lri|>  to  Kngland. 

Hon.  Louis  Toiirville,  who  was  largely  inleresied  in  the  Tour- 
ville  Klectric  Light  Co.,  of  Louisville,  Que.,  died  in  Montreal 
early  in  November. 

On  the  ijth  of  .November,  Mr.  Adam  Rutherford,  secretary- 
treasurer  of  the  H.imillon,  tlrimsliy  and  Beamsville  Railway,  was 
married  at  Grimsby  to  Miss  Marie  Nelles,  of  that  town.  Rev.  C 
R.  Lee  oflieiated. 

It  is  stated  that  Mr.  Romaine  Callender  has  gone  to  England 
to  commence  a  telegraphic  business  between  that  country,  France, 
Germany,  etc.,  and  the  United  States.  Mr.  Callender  is  said 
to  have  invented  a  new  .system  of  telegraphy,  making  it  pos- 
sible to  turn  out  over  half  a  million  words  '.n  less  than  .'S  seconds. 
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SOME  ELECTRICAL  INDUSTRIES  OF  ST. 
CATHARINES. 

SiTiATED  on  the  old  Welland  canal,  the  city  of  St. 
Catharines  is  provided  with  a  water  power  such  as  few 
cities  in  Ontario  can  boast  of.  Each  lock  is  harnessed 
to  furnish  power  to  some  industry,  and  flumes  run  in 
all  directions  to  convey  the  water  to  turn  the 
wheels  of  commerce.  In  electrical  enterprises  the  city 
occupies  a  prominent  position,  having  a  first-class 
electric  street  railway,  lighting  station,  and  a  number 
of  other  electrical  industries.  The  street  railway  is 
known  as  the 

PORT  DALHOUSIE,   ST.    C.'iTH.'VRINES  AND  THOROLD 
ELECTRIC  STREET  RAILWAY. 

Although  not  yet  reaching  Port  Dalhousie,  its  ex- 
tension to  that  point  is  now  under  way.  It  performs 
the  functions  of  a  freight  and  passenger  service,  the 
freight  being  carried  by  flat  cars.  The  line  extends 
from  St.  Catharines  to  Thorold,  passing  through 
Merritton.  A  branch  also  runs  to  the  ceinetery  outside 
ot  St.  Catharines. 

Fifteen  years  ago  Dr.  T.  S.  Oille  (now  president  of 
the  Niagara  Central  Railway)  organized  a  company  to 
operate  a  horse  car  railway  between  St.  Catharines  and 
Thorold.  This  was  operated  successfully  until  1887 
when  Mr.  E.  E.  Smith  gained  control  of  the  road,  and 
converted  it  into  the  first  electrical  road  in  Canada.  It 
was  of  the  Van  Depoele  system,  the  trolley  travelling  on 
top  of  double  trolley  wires,  and  being  connected  to  car 
by  a  flexible  rubber  covered  cable. 

During  the  past  spring  the  road  was  converted  into 
an  up-to-date  electrical  railway,  under  the  supervision 
of  the  present  owners,  Messrs.  Dawson  &  Symmes, 
who  are  practical  electricians.  The  conversion  of  the 
road  from  the  old  Van  Depoele  system  to  the  modern 
equipment  has  placed  St.  Catharines  alongside  of  her 
sister  cities. 

The  machines  in  the  power  house  were  overhauled 
and  a  new  C.  G.  E.  generator  added.  A  new  electric 
water  governor  of  Mr.  Symmes'  design  does  admirable 
service,  as  the  route  is  so  hilly  and  tortuous  that  a 
governor  is  indispensable. 

The  track,  eight  miles  in  length,  is  single,  and  is  laid 
with  56  and  66  pound  rails.  The  overhead  construction 
is  No.  o  trolley  wire  and  000  feed  wire.  There  are  no 
rigid  brackets. 

The  rolling  stock  consists  of  eight  Patterson  & 
Corbin  cars.  Three  are  closed  and  three  open  motor 
cars,  the  other  two  being  trailers.  The  motor  cars  are 
equipped  by  the  Canadian  General  Electric  Co. 

The  offices  and  barns  are  on  the  main  street  of  the 
city.  The  barns  are  well  equipped  with  tools,  by  means 
of  which  the  company  are  enabled  to  make  nearly  all 
their  repairs. 

Like  many  other  street  railway  companies,  a  park  is 
controlled  by  the  company.  It  consists  of  six  acres, 
well  situated  and  nicely  wooded. 

The  road  has  improved  wonderfully  under  the 
management  of  Messrs.  Dawson  &  Symmes,  and  is  one 
of  the  best  equipped  in  the  province. 

ST.   CATHARINES  ELECTRIC  COMPANY. 

The  city  is  supplied  with  electric  light  by  the  St. 
Catharines  Electric  Company,  the  superintendent  of 
which  is  Mr.  McNaugh,  who  has  a  wide  experience  in 
electrical  matters.  Over  a  thousand  incandescent  lights 
are  in  use,  also  75  arcs,  62  on  the  streets  and  10  in  busi- 
ness houses,  three  being  used  for  lighting  the  plant  itself. 


The  plant  is  situated  on  the  old  canal,  a  considerable 
distance  from  any  other  buildings,  thus  lessening  the 
fire  risk.  It  is  in  charge  of  Mr.  Chas.  Steel,  who  has 
been  with  the  company  for  many  years. 

A  heavy  head  of  water  operates  two  water  wheels  of 
135  h.p.  and  100  h.p.  respectively.  These  wheels  each 
turn  a  shaft  30  feet  in  length  and  five  inches  in 
diameter.  One  shaft  drives  the  C.  G.  E.  1000  light 
alternator  and  exciter  and  a  Minneapolis  water  wheel 
governor,  while  the  other  drives  the  three  35  light 
Royal  arc  machines.  The  current  of  the  alternator  is 
controlled  from  a  skeleton  C.  G.  E.  switch-board,  with 
its  complement  of  instruments,  etc.  On  the  wall  near 
the  arc  machines  are  the  arc  instruments,  complete  with 
lightning  arrestors,  etc. 

Over  the  wheel  room,  which  is  in  the  annex,  is  the 
repair  shop  and  lamp  testing  room,  well  supplied  with 
requisites. 

One  interesting  feature  noticed  was  an  alarm  bell, 
which  is  rung  by  the  person  approaching  the  front  door. 
As  he  approaches  within  a  few  feet  of  the  door  he 
necessarily  steps  on  the  platform,  underneath  which  are 
metallic  plates  which  come  in  contact  and  form  a 
circuit  on  which  is  a  bell  in  the  dynamo  room. 

COOK  &  sons'  ELECTRIC  POWER  PLANT. 

Within  the  last  few  years,  the  use  of  electric  motors 
for  operating  small  plants  has  become  so  important 
that  the  above  named  firm,  who  owned  a  valuable 
water  site  and  building  on  the  old  canal,  decided  to  put 
in  a  generator.  The  head  of  water  of  12  feet  turns  two 
Little  Giant  turbines  of  96  h.p.  each,  which  together 
operate  a  shaft  30  feet  long  by  414  inches  in  diameter, 
on  which  is  a  fly-wheel  7  feet  in  diameter.  A  belt  from 
this  fly-wheel  drives  a  100  K.  W.  C.  G.  E.  generator. 
The  current  is  directed  by  a  frame  switch-board,  on 
which  are  C.  G.  E.  instruments,  except  a  direct  reading 
Weston  volt  meter.  The  instruments  consist  of  an 
ammeter,  a  circuit  breaker,  a  volt  meter,  a  rheostat, 
and  two  lightning  arresters.  The  wheels  are  controlled 
by  a  hand  regulator,  which  is  a  greater  economizer  than 
an  electric  governor,  as  the  latter  uses  up  too  much 
current  for  a  small  machine.  Over  twenty-five  patrons 
are  supplied  with  power  from  motors  of  from  i]^  K.W. 
to  24  K.  W.  The  noted  street  car  builders,  Messrs. 
Patterson  &  Corbin,  use  a  12  K.  W.  motor,  and  Cook 
&  Son  use  a  large  motor  in  their  planing  mill. 

Messrs.  Cook  &  Son  intend  catering  for  lighting 
patronage,  and  a  1000  light  alternator  will  be  in 
operation  at  an  early   date. 

THOROLD   ELECTRIC   LIGHT  COMPANY. 

The  suburban  town  of  Thorold,  connected  by  the  street 
railway,  is  lighted  by  the  Thorold  Electric  Light  Co., 
whose  plant  is  also  located  on  the  old  canal.  From  an 
1 1  feet  head  two  wheels  are  turned,  one  a  Little  Giant 
and  one  a  Leffel  of  60  h.  p.  each,  which  in  turn 
operate  a  25  foot  shaft.  From  this  shaft  are  driven  a 
600  light  C.  G.  E.  alternator  and  exciter  and  two  25 
Ball  arc  machines.  A  C.  G.  E.  skeleton  switch-board 
with  its  full  equipment  of  C.  G.  E.  instruments  is 
connected  to  the  alternator.  To  the  Royal  arc  ma- 
chines are  connected  Ball  arc  instruments,  which  are 
fastened  on  the  wall. 

Below  the  dynamo  room  in  the  basement  are  the 
wheel  pits,  and  down  there  Mr.  Jas.  McGill,  jr.,  the 
electrician,  has  a  dark  room  where  he  finishes  his 
photographes,     for     Mr.      McGill     is    an     enthusiastic 
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amateur  pliotograplier.  In  the  rear  ot  the  dynamo 
room  is  a  well  equipped  repair  shop.  In  this  shop  are 
piled,  ready  for  shipment,  boxes  of  Mr.  McGill's  patent 
wire  connector,  which  was  described  in  the  columns  ot 
this  journal  some  months  ago. 

The  proprietors  of  the  plant  are  Messrs.  John  Mc- 
Gill,  sr.,  and  John  Battle,  the  latter  being-  also  the 
proprietor  of  the  Thorold  Cement  Works.  Their 
business  has  been  quite  successful,  and  larger  ma- 
chines may  shortly  be  put  in. 

Prominent  among  the  other  electrical  concerns  of  St. 
Catharines  may  be  mentioned  the  Packard  Electric  Co., 
Patterson  &  Corbin,  and  T.  L.  Wilson's  acetylene  gas 
works,  descriptions  of  which  will  probably  be  given  in 
a  future  issue. 


THE  ALLISTON  MILLING  COMPANY. 

The  above  company  some  time  ago  secured  control 
of  the  Alliston  flour  mills,  in  which  was  located  the 
electric  lighting  plant.  Finding  that  the  dust  arising 
from  the  manufacture  of  the  flour  had  a  bad  eff"ect 
on  the  successful 
working  of  the  el- 
ectrical machines, 
the)'  decided  to 
build  a  separate 
building  for  the 
electric  plant.  This 
building  is  a  red 
brick  cottage 
structure,  32  x  40 
feet.  It  is  divided 
into  three  parts, 
one  for  the  boiler, 
one  for  the  engine, 
and  one  for  the  dy- 
namos. Through 
the  wall  next  the 
mill  runs  a  shaft, 
which,  when  water 
is  high,  can  run 
both  the  mill  and 
the  dvnamos,  or 
when      the     water 


is    low    the    engine    can    run     both     the 
dynamo. 

In  the  mill  are  two  Little  Ciiant  water  wheels,  one 
of  25  h.p.  and  the  other  of  40  h.  p.  These  wheels  can  be 
connected  to  the  12  foot  shaft  entering  into  the  dynamo 
room  when  required. 

In  the  boiler  room  is  an  80  h.p  Osborne-Killey  boiler, 
supplying  steam  to  a  75  h.p.  Osborne-Killey  engine. 
The  engine  and  a  hot  water  heater  occupy  one  room. 
The  water  goes  to  the  boiler  at  205'  Fahrenheit.  .A 
plunger  pump  is  connected  to  the  fly  wheel. 

The  machines  in  the  dynamo  room  are,  first,  a  500 
light  C.  G.  F.  alternator  with  exciter,  700  lamps  being 
installed  throughout  the  town  ;  second,  a  Reliance  arc 
machine  of  thirty-five  lights  capacity,  twenty-two  of 
which  are  in  use  -  eleven  commercial  and  eleven  on  the 
streets.  On  the  C.  G.  F.  skeleton  switch-board  are  the 
instruments  of  both  machines. 

The  dynamo  room  is  lighted  by  an  arc  light,  and  the 
other  two  rooms  and  the  mill  by  incandescent  lights. 

It  is  probable  that  waterworks  machinerv  will  be 
placed  under  the  building,  which,  if  installed,  will 
necessitate  an  addition  to  the  huililiny. 


Phk  Ali.iston  Milling  Co.mpaxvs   Biilding 
and     the 


RECENT  CANADIAN  PATENTS. 
.Mr.  Ferdinand  de  Camp,  of  Berlin,  Germany,  has 
been  granted  a  patent.  No.  53,449,  for  a  furnace  and 
apparatus  for  burning  coal  dust,  which  consists  of  the 
combination  with  a  coal  dust  feeding  device  of  a  fan  so 
arranged  as  to  propel  the  coal  dust  together  with  air 
into  the  furnace,  and  a  rotary  shifting  cylinder  to 
uniformly  distribute  the  same,  also  of  an  arrangement 
which  closes  the  issue  of  the  coal  dust  hopper  in  such  a 
manner  that  the  coal  dust  taken  up  by  the  conical 
portion  of  the  worm  from  the  hopper  is  conveyed  to  the 
cylindrical  enlarged  portion  in  a  loose  condition  for 
further  conveyance. 

A  patent  has  been  granted  to  Jo.seph  Hardill,  Benson 
French,  and  R.  T.  Harding,  all  of  Stratford,  Ont.,  for  a 
steam  engine,  with  cylinder  provided  with  two  pistons 
and  rods,  and  a  suitably  operated  valve  whereby  steam 
is  directed  against  the  outer  ends  of  faces  of  the  pistons 
to  force  them  inwardly,  and  at  the  end  of  the  inward 
stroke  is  admitted  into  the  cylinder  between  the 
pistons    to    force    them    outwardly.      It    is    claimed     to 

consist  of  a  com- 
bination of  the 
cylinder,  the  pis- 
ton and  piston 
heads  having 
movement  there- 
in, the  steamchest, 
elongated  parts 
connecting  the 
central  portion  of 
the  chest  to  the 
cylinder,  the  valve 
provided  with 
double  ports  de- 
signed to  co-act 
with  a  central  port 
and  elongated 
ports,  the  exhaust 
port  in  the  valve 
designed  to  con- 
nect with  the  cen- 
tral port,  etc. 
The  Bell  Tele- 
phone   Company,    of   Montreal,    have  been   granted    a 


patent,  \o.  53,(105,  for  a  telephone  key-board,    also  for 
a  keyboard  apparatus  for  telephone  switchboards. 

.A  patent  for  converting  simple  into  polyphase 
alternating  circuits  has  been  granted  to  Charles  S. 
Bradley,  of  Avon,  N.  V.  It  consists  in  the  combination 
with  a  simple  alternating  current  circuit,  of  a  plurality  of 
transformers  supplied  thereby,  means  for  creating  a 
difference  of  phase  in  the  several  transformers,  and 
interconnections  for  combining  the  displaced  phases  to 
produce  a  resultant  phase,  and  a  plurality  of  coils  in 
inductive  relation  to  the  several  phases,  said  coils 
being  connected  in  series  relation. 


Tlie  longest  commercial  di^t.-ince  at  which  the  long--dislani-e 
lelephone  is  now  operated  is  from  Boston  to  Si.  Louis,  a  distance 
of  1,400  miles.  The  lino  is  .ilniost  twice  as  long  as  anv  European 
telephone  line.  . 

Il  is  reported  that  ihe  eonstnulion  of  Ihe  Huron  and  Ontario 
Klei-lric  Railway  is  to  be  i-ommeneed  at  onee.  The  road  will 
extend  from  Kincardine  and  Goderieh  via  Walkerlon  to  Eugenia, 
I  lie  Junction  town,  thence  north  10  Meaford  and  south  to  Port 
Perry.  A  meeting  of  Ihe  provisional  directors  will  be  held  in  a 
few  days  to  ratify  the  agreement  with  llie  ev->niraolor. 
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CANADIAN  ASSOCIATION  OF  STATIONARY 
ENGINEERS. 


Note. — Secretaries  of  As^otialions   aic   leviiicsted 
ation  in  this  Departmfnt  nut  later  than  the  2^tb  ofe 


ANNl'AL  DIXNER  OF  TORONTO  NO.    I. 

The  annual  dinners  ot  Toronto  Association  No.  1 
have  becon-'e  to  be  looked  forward  to  by  the  members 
and  their  friends  with  much  anticipation  and  interest, 
and  each  year  their  growing-  popularity  is  shown  by  an 
increase  in  attendance.  This  year  it  was  the  tenth 
annual  banquet,  and  was  held  on  Thanksgiving  eve. 
The  scene  of  the  festive  gathering  was  the  Palmer 
House,  and  the  spacious  dining-room  afforded  ample 
accommodation  for  the  guests,  who  numbered  about 
200.  The  tables  permitted  of  all  being  comfortably 
seated  at  one  time,  which  was  a  marked  improvement 
over  former  years.  The  ten  large  electric  light  chan- 
deliers, each  decorated  with  four  union  jacks,  presented 
an  attractive  appearance.  The  arrangements  were 
complete  and  well  carried  out. 

The  duties  of  Chairman  devolved  upon  Mr.  John  Fox, 
President  of  the  Association.  To  his  right  were  Mr.  John 
Yule,  President  of  the  Canadian  Electrical  Association, 
Mr.  E.  H.  Keating,  City  Engineer,  Aid.  McMurrich, 
and  Prof.  Galbraith,  Principal  of  the  School  of  Practical 
Science.  On  his  left  were  Dr.  Orr  and  Past-Presidents 
Wickens  and  Lev^-is. 

The  visitors  from  outside  places  were  Messrs.  R.  C. 
Pettigrew,  Treasurer  of  the  Executive  Committee,  and 
R.  Mackie,  Treasurer  of  the  Ontario  Association,  both 
of  Hamilton  ;  G.  M.  Hazlett,  President  of  Winnipeg 
No.  II,  and  W.  L.  Oathwaite,  President  of  Peterboro' 
No.  14. 

The  Chairman  read  letters  of  regret  from  the  follow- 
ing persons:  Messrs.  R.  J.  Fleming,  Mayor  of  Toronto; 
O.  P.  St.  John,  President  Marine  Engineers'  Associa- 
tion ;  A.  Ames,  President  Ontario  Association  ;  James 
Devlin,  President  Executive  Council  ;  John  Gait,  C.  E., 
Mechanical  Engineer;  and  J.  C.  Robb,  of  the  Boiler  In- 
spection and  Insurance  Company. 

The  supper  provided  was  of  excellent  quality,  and 
such  as  would  satisfy  the  appetites  of  the  most 
ravenous.      The  menu  was  as  follows  : 

OYSTERS. 

New  York  Counts  (Raw  au  Lemcn). 

SOUP. 

Cream  of  Oyster. 

FISH. 

Boiled  Sea  Salmon,  Hollandeuse  Sauce.  Hors  d'Ofuvres.  Pomme  de  Terre. 

Parisitnne.  Celerj-.  Pickled  Beets.  Red  Cabbage. 

BOILED. 

Sugar  Cured  Ham,  with  Spinach.  Leg  Southdown  Mutton,  Caper  Sauce. 

ROASTS. 

Sirloin  Beef,  Yorkshire  Pudding.  Young  Turkey,  Stuffed,  Cranberry  Sauce. 

Spring  Duck,  Apple  Sauce.  Haunch  Venison,  Red  Currant  Jelley. 

COLD  MEATS. 

Tongue.  Pigs'  Feet.  Lambs'  Tongues.  Head  Cheese. 

VEGETABLtS. 

Tomatoes.  Green  Peas.  Boiled  and  Mashed  Potatoes. 

SALADS. 

Chicken.  Celery.  Bohemian. 

PUDDINGS. 

English  Plum,  Brandy  Sauce.  Baked  Cocoanut,  a  la  Creme. 

PASTRY. 

Apple.  Mince.  Lemon. 

DESSERT. 

Charktte  Russe.  Lemon  Sponge. 

JELLIES. 

Ch.tmpagne.  Strawberry.  Sherry  Wine. 

FRUIT. 

Florida  Oranges.  Bananas.  Snow  Apples. 

Green  T>a.  Black  Tea.  French  Ccffee. 

Crackers  and  Cheese. 


Shortly  after  ten  o'clock,  after  an  hour  or  so  had  been 
spent  in  disposing  of  the  viands,  the  Chairman  ad- 
dressed a  few  words  of  welcome  to  the  guests,  and  pro- 
posed the  toast  of  "The  Queen,"  which  was  responded 
to  by  the  singing  of  the  National  Anthem. 

After  a  song  by  Mr.  Grant,  Mr.  A.  M.  Wickens  was 
called  upon  to  respond  to  the  toast,  "Canada,  Our 
Home."  He  referred  to  the  large  number  of  men  of 
stability  to  be  found  in  Canada,  who,  he  said,  were 
proud  to  call  themselves  Canadians  wherever  they  went. 
He  hoped  that,  instead  of  having  five  million  people  in 
Canada,  we  would  shortly  have  twenty  millions. 

Aid.  McMurrich,  in  the  absence  of  the  Mayor, 
acknowledged  the  toast  of  the  city  of  Toronto.  He 
came  to  the  city  over  52  years  ago  and  had  enjoyed 
every  day  since.  He  was  interested  in  the  success  ot 
the  Stationary  Engineers,  and  fully  recognized  the  bene- 
fits to  be  derived  from  such  an  association.  Their 
positions  were  among  the  most  responsible  which  any 
person  could  occupy. 

A  song  b}'  Mr.  Blackgrove  was  followed  by  the  toast, 
"The  Manufacturers,"  coupled  with  which  were  the 
names  of  Mr.  John  Main,  of  the  Poison  Company,  and 
Mr.  Weeks,  of  the  Weeks-Eldred  Company.  Each 
spoke  of  the  kindly  feeling  which  existed  between  the 
manufacturers  and  the  engineers.  Mr.  Main  thought 
the  prospects  for  the  coming  season  were  promising, 
and  hoped  soon  to  observe  the  return  of  good  times. 

A  song  hv  Aid.  McMurrich  was  well  received, 
after  which  the  toast  of  the  "  Educational  Interests" 
was  proposed  by  the  Chairman,  to  which  Prof.  Gal- 
braith, of  the  School  ot  Practical  Science,  and  Dr.  Orr, 
of  the  Technical  School,  responded. 

Prof.  Galbraith  was  pleased  with  the  success  of  the 
Engineers'  Association.  It  had  begun  in  a  small  way, 
and  for  a  time  was  not  particularly  prosperous,  but 
was  now  assured  of  success.  He  stated  that  of  late 
much  attention  had  been  given  to  the  relative  merits  of 
low  speed  and  high  speed  engines,  but  the  problem  had 
as  yet  never  been  satisfactorily  settled.  Electricians 
were  now  making  engines  half  w-ay  between  high  speed 
and  low  speed.  He  referred  to  the  recent  experiments 
of  Dr.  Jakes,  of  Boston,  who  had  endeavored  to  produce 
electricity  by  means  of  ordinary  combustion,  doing 
away  with  both  the  steam  engine  and  the  boiler.  He 
stated  that  the  experiments  were  not  considered  suc- 
cessful. In  his  opinion  the  only  hopeful  way  by  vi'hich 
the  steam  engine  could  be  done  away  with  in  operating 
electrical  machinery  was  by  the  use  of  the  steam  tur- 
bine, which  was  as  yet  only  in  its  infancy.  Late  devel- 
opments along  this  line  strengthened  this  conviction, 
and  so  far  had  met  with  a  moderate  degree  of  success. 
By  this  method  the  steam  from  the  boilers  was  blown 
into  a  turbine,  thereby  causing  the  turbine  to  revolve. 
He  could  not  understand  how  it  w^ould  be  possible  to 
do  away  with  the  boilers  also.  In  his  closing  remarks 
he  stated  that  we  required  a  little  more  imagination 
among  our  technical  teachers.  We  had  always  looked 
up  too  much  to  other  countries. 

Mr.  Charles  Palmer  then  voluntarily  favored  the  com- 
pany with  a  song  of  his  own  composition,  entitled, 
"  My  Own  Irish  Love,"  which  received  a  very  hearty 
encore,   as  did  also  his  response. 

Dr.  Orr  was  called  upon,  and  spoke  especially  in 
regard  to  the  Toronto  Technical  School,  which,  he  said, 
had  been  an  unprecedented  success.  In  five  years  the 
number  of  pupils  in  attendance   had  grown  from  246  to 
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1310.  This  in  itself  proved  conclusively  that  the  edu- 
cational system  of  Ontario  had  not  met  the  require- 
ments of  the  country.  Mechanics  must  be  educated  in 
this  countrj-  as  well  as  elsewhere.  Germany  had  super- 
seded England  in  manufacturing  industries  as  the  result 
of  her  thorough  technical  schools,  and  he  believed  we 
should  have  primary  technical  schools  in  every  manu- 
facturing centre  in  Ontario.  He  was  pleased  to  learn 
that  it  was  proposed  to  introduce  manual  training  in 
our  public  schools.  \t  present  our  children  were  edu- 
cated only  for  one  course — a  non-productive  course,  and 
no  one  could  make  a  good  mechanic  without  a  thorough 
knowledge  of  mathematics.  The  Toronto  Technical 
School  had  of  late  been  the  subject  of  much  adverse 
criticism,  of  which  he  thought  it  was  entirely  undeserv- 
ing. Taking  the  statistics  in  connection  with  educa- 
tion in  Toronto,  it  was  shown  that  34,000  pupils  were 
attending  the  public  schools,  1,300  the  High  schools, 
and  1,310  the  Technical  School.  The  cost  per  pupil  in 
the  public  schools  was  $19,  in  the  High  schools  $31, 
and  in  the  Technical  School  $6.  He  thought  this 
clearly  showed  that  the  money  given  to  the  Technical 
School  was  well  and  profitably  spent.  This  school,  he 
said,  had  been  established  largely  as  the  result  of  eflforts 
on  the  part  of  members  of  the  Canadian  Association  of 
Stationary  Engineers,  in  conjunction  with  Mr.  John 
Gait,  C.  E.  He  wished  the  Association  continued  suc- 
cess. 

A  song  by  Mr.  Ferrier  followed. 

The  names  of  Mr.  E.  J.  Philip,  Vice-President,  and 
Mr.  R.  C.  Pettigrew,  Treasurer,  were  coupled  with  the 
toast  of  "  The  Executive."  Mr.  Philip  said  that  the 
Executive  had  brought  up  many  new  schemes,  and 
were  extending  the  field  of  the  association.  Two  new 
branches  had  been  started  during  the  year.  He  hoped 
that  they  would  shortly  succeed  in  obtaining  a  license  law, 
which  he  considered  an  absolute  necessity.  A  thorough 
engineer  required  as  much  knowledge  as  any  other  pro- 
fession, yet  thej'  had  no  law.  There  were  plants  in 
Toronto  where  hundreds  of  people  were  working  above 
the  boilers,  which  were  in  charge  of  incompetent  and 
unreliable  men.  Their  efforts  to  secure  legislation  had 
been  defeated  in  the  Ontario  House,  and  now  they  pro- 
posed to  endeavor  to  get  an  act  through  the  Dominion 
Parliament. 

Mr.  Pettigrew  referred  briefly  to  the  advantages  to 
be  gained  by  employing  a  licensed  engineer. 

A  song  by  Mr.  Blackgrove,  entitled  "  Remember 
You  Have  Children  of  Your  Own,"  was  much  appre- 
ciated. 

The  next  toast  was  "  Sister  Societies." 
The  first  speaker  was  Mr.  John  Yule,  President  of 
the  Canadian  Electrical  .Association.  He  congratulated 
the  engineers  upon  the  apparent  success  of  their  asso- 
ciation, and  thought  their  object  was  a  worthy  one  and 
deserving  of  support. 

A  recitation  was  given  by  Mr.  Post,  and  Mr.  George 
Mills,  President  of  the  Brotherhood  of  Locomotive  I-^n- 
gineers,  spoke  on  behalf  of  that  organization,  which, 
he  said,  had  been  in  existence  for  33  years.  It  was 
first  started  in  Rochester  with  twelve  men,  but  now 
had  a  membership  of  35,000.  They  had  a  Legislative 
Board  both  for  Ontario  and  the  Dominion,  of  which  he 
was  chairman. 

Mr.  A.  E.  Edkins  represented  the  Ontario  .\ssociation 
of  Stationary  Engineers,  which,  he  said,  was  the  out- 
come of  the  labors  o(  the  Canadian    Association.      I"our 


years  ago  a  Board  of  Examiners  was  appointed  to  issue 
certificates,  and  he  had  just  had  the  pleasure  the  pre- 
vious evening  of  issuing  the  650th  certificate.  Much 
credit  was  due  the  association  for  raising  the 
standard  of  steam  engineering  over  what  it  was  fifteen 
years  ago.  Many  engineers  had  been  better  fitted  to 
fiil  their  positions  by  the  efforts  put  forth  to  qualify 
themselves  to  pass  the  examinations.  During  his  visit 
to  England  he  had  been  struck  with  the  technical 
schools  there,  and  had  the  pleasure  of  visiting  the 
Birmingham  Technical  and  Art  School.  In  their  efforts 
to  secure  legislation,  he  said  the  engineers  should 
receive  the  support  of  steam  users,  and  pointed  to  the 
advantages  which  would  accrue.  The  English  law 
did  not  require  an  engineer  to  hold  a  certificate,  but 
steam  users  were  compelled  to  employ  a  competent 
person  and  to  have  their  plants  inspected  once  a  year. 
The  owner  is  held  responsible  for  any  accident,  and  is 
therefore  interested  in    preventing    the  same. 

.At  this  stage  Dr.  Orr  proposed  the  toast  of  Toronto 
No.  I,  to  which  Mr.  James  Huggett  and  Mr.  VVickens 
responded.  Mr.  Huggett  referred  to  educational  mat- 
ters and  to  the  new  library  which  had  been  commenced, 
while  Mr.  VVickens,  in  showing  the  advantages  to  be 
derived  from  the  association,  pointed  out  that  many 
engineers  had  been  thus  enabled  to  double  their  salaries 
in  a  few  years. 

After  a  response  to  the  toast,  "  Visiting  Brethren," 
by  Mr.  Robert  Mackie,  of  Hamilton,  another  song  was 
rendered  by  Mr.  Grant. 

Mr.  Hazlett,  of  Winnipeg,  was  also  called  upon.  He 
stated  that  in  Winnipeg  they  had  a  law  relating  to  the 
inspection  of  boilers,  and  had  tried  to  get  a  bill  passed 
licensing  engineers. 

The  hearty  reception  given  to  the  toast  of  Mr.  Fox, 
President  of  Toronto  No.  i,  was  acknowledged  in  a  few 
well-chosen  remarks,  and  after  "The  Press"  had  been 
duly  honored,  and  responded  to  on  behalf  of  the  Cana- 
dian Engineer  and  the  Electrical  News  and  Steam 
Engineering  Journal,  the  singing  of  "God  Save  the 
Queen  "  closed  the  evening's  programme. 

To  the  committee  in  charge  of  the  arrangements  is 
largely  due  the  success  of  the  banquet.  Messrs.  Thos. 
Eversfield,  G.  C.  Mooring,  A.  M.  Wickens,  John  Fox, 
J.  Marr  and  J.  Bain  were  the  members  thereof.  .Mr. 
R.  G.  Stapells  presided  at  the  piano. 


TORONTO  NO.    I. 

At  the  regular  meeting  of  the  above  association,  held 
on  Wednesday,  the  2nd  inst.,  one  candidate  was 
initiated.  .After  the  transaction  of  routine  business, 
Bro.  E.J.  Philip  gave  the  first  of  a  number  of  short 
talks  on  "Natural  Philosophy,"  which  was  greatly  ap- 
preciated, and  for  which  he  received  a  hearty  vote  of 
thanks  from  the  members.  Another  talk  will  be  given 
at  the  next  regular  meeting,  at  which  it  is  hoped  a  large 
attendance  will  be  present. 

LONDON  NO.    5. 

Our  association  met  on  the  igth  ultimo  and  re-or- 
ganized, with  the  following  members  as  officers  :  G.  B. 
Risler,  Advertiser  office,  president  ;  D.  Campbell,  Pot- 
tersburg,  vice-president  ;  .VV.  Meaden,  secretary-treas- 
urer, re-elected;  Duncan  McKinley,  recording  secretary; 
Wm.  McLean,  guard.  It  was  decided  at  the  meeting 
to  permit  engineers  to  join  before  the  first  of  January 
next  at  a  lower   rate.      Some    consiileration    was    given 
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to  the  Scranton  Correspondence  School.  Our  iiieeiing-s 
are  held  on  the  first  and  third  Thursdays  in  each  month 
in  Sherwood  Hall. 

D.  McKiN'LEV,  Rec.-Secretary, 

292  Ridout  street. 

H.\MILTOX   NO.    2. 

At  the  last  regular  meeting  a  paper  on  "  Heat," 
which  will  be  found  printed  in  this  number  of  the  News, 
was  read  bj-  Mr.  James  Gill,  B.  A.,  of  the  Collegiate 
Institute.  As  the  result  of  an  interview  by  the  officers 
of  the  association  with  the  School  Board,  that  body  has 
agreed  to  stipulate  that  in  future  engineers  in  steam 
heated  schools  must  hold  at  least  a  3rd  class  certificate. 
Quite  a  number  of  new  members  have  been  received 
into  the  association  recently. 

Joseph   Ironside,  Secretary. 

KINGSTON  NO.    ID. 

.■^t  the  last  meeting  of  Kingston  Branch  No.  10,  it 
was  decided  (by  a  standing  vote  of  the  members  present) 
to  change  the  meeting  nights  from  the  ist  and  3rd 
Tuesdays  to  the  ist  and  3rd  Thursdays  of  each  month, 
the  next  meeting  night  occurring  on  Thursday  evening, 
December  3rd,   1896. 

Very  truly  yours, 

John  McDon.ald,  Secretary. 
98  Clergy  Street. 


BROCKVILLE  NO.    I  5. 

Sir, — Since  our  last  report  we  have  removed  to  new 
rooms  more  suitable  for  our  association.  When  any 
of  our  brother  engineers  come  to  Brockville  they  will 
find  our  rooms  on  the  second  storey  of  Richard's  Block, 
on  King  St.  The  attendance  at  the  meetings  is  good 
and  one  new  member  has  been  initiated. 

Jas.  -Aikins,  Recording  Secretary. 


PRESENT  STATUS  OF  THE  DISTRffiUTION 
AND  TRANSMISSION  OF  ELEC- 
TRICAL ENERGY. 

Mr.  Louis  Duncan,  President  of  the  American  Insti- 
tute of  Electrical  Engineers,  concludes  a  paper  on  the 
above  subject,  with  the  following  summary  of  conclu- 
sions :  — 

My  conclusions,  subject  always  to  the  influence  of 
local  conditions,  are  as  follows  : 

1.  In  both  direct-current  lighting  and  traction  sys- 
tems, where  the  power  is  generated  in  or  near  the  area 
of  distribution,  it  is  best  to  use  one  station  situated  at 
the  most  economical  point  for  producing  power. 

2.  In  the  case  of  the  traction  systems,  when  the  econ- 
omical area  of  direct  distribution  is  passed,  boosters 
should  be  employed  directly  or  in  connection  with  bat- 
teries, to  a  distance  of  10  or  12  miles  from  a  station, 
and  beyond  this  rotary  transformers,  whether  with  or 
without  batteries,  should  be  used. 

3.  In  the  case  of  direct-current  lighting  systems,  the 
energy  should  be  transmitted  to  storage  batteries  situ- 
ated at  centres  of  consumption  either  directly  or  by 
means  of  a  rotary  transformer  and  distributed  from 
them. 

4.  Where  batteries  are  used,  it  is  best  to  place  them 
at  the  end  of  feeder  wires  to  obtain  the  advantage  of  a 
constant  load  on  the  wire. 

5.  The  best  system  for  the  long-distance  transmission 
of  energy,  for  general  purposes,  is  the  three-phase  alter- 
nating system. 


6.  Commercial  transmissions  are  in  successful  opera- 
tion for  distances  of  35  miles  and  for  voltages  as  high 
as  15,000  volts. 

Experience  with  these  plants  shows  that  the  trans- 
mission to  50  miles,  with  a  pressure  of  20,000  volts,  is 
practicable  ;  beyond  these  limits  the  transmission  would 
be  more  or  less  experimental. 


MR.  O.  E.  GRANBERG, 

DISTRICT    IlEIH  TV    F1.IR    Ol  KBKC,    C.  A.  S.  E. 

In  the  portrait  appearing  below  is  presented  the 
countenance  of  Mr.  O.  E.  Granberg,  District  Deputy 
for  Quebec  for  the  Canadian  .Association  of  Stationary 
Engineers.  Mr.  Granberg  was  born  in  Norway, 
Europe,  in  1852,  and  came  to  Canada  in  i860.  At  12 
years  of  age  he  entered  a  blacksmith  shop,  where  he 
remained  for  three  years,  and  later  served  three  years 
in  a  machine  shop.  After  working  some  time  in  the 
foundry  and  pattern  shops,  he  went  to  New  York  and 
worked  for  some  years  in  different  engine  and  boiler 
works,  returning  to  Canada  in  1875.  He  was  then  em- 
ployed in  erecting   engines,    boilers    and    machinery    in 


Mr.  O.  E.  Granberg, 

District  Deputy  for  Quebec  C.A.S.E. 

mines,  and  shafting,  gearing  and  machinery  in  manu- 
facturing establishments.  After  having  fitted  up  ma- 
chinery in  a  cotton  mill,  he  was  employed  as  chief  en- 
gineer and  master  mechanic  for  some  years,  and  was 
subsequently  made  manager  of  the  mill.  He  gave  up 
that  position  for  the  one  he  now  occupies,  that  of  In- 
spector of  the  Boiler  Inspection  and  Insurance  Company 
of  Canada,  which  he  has  occupied  for  over  six  years. 

Mr.  Granberg  holds  first-class  engineers'  papers,  and 
is  a  qualified  and  authorized  boiler  inspector  and  exam- 
iner of  engineers  and  firemen,  as  per  Industrial  Estab- 
lishment Act  of  the  Province  of  Quebec.  He  received 
the  appointment  of  Examiner  of  Boiler  Inspectors  from 
the  Lieutenant-Governor  of  the  Province  of  Quebec  in 
1894,  and  has  been  a  member  of  the  Canadian  Associa- 
tion of  Stationary  Engineers  for  five  years,  in  which 
organization  he  is  very  popular. 


WORDS  OF  APPREaATION  FROM  THE  FAR  NORTH. 
Mr.  E.  B.  Congdon,  Fort  Macleod,  N.  W.  T.,  in  renewing  his 
subscription    to    the    Electriic.\l   News,  writes:   "I    enjoy    the 
paper  .>-o  iTiiich  that  I  would  not  like  to  have  it  discontinued." 
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HEAT.* 

liv  Jame^  C.M.l  ,  H  A. 
It  was  with  some  ilifTidence  thai  we  agreed  to  read  this  paper 
before  you,  knowing,  as  we  do,  that  you  are  all  practical  men  and 
that  our  knowledge  for  the  most  part  is  but  theoretical.  How- 
ever, we  will  go  on  the  assumption  that  most  teachers  take,  that 
you  know  nothing  about  the  subject. 

Our  first  question  with  regard  to  heat  is,  what  is  it  ?  In  past 
time  it  was  considered  a  material  substance  that  entered  into  a 
body,  and  by  iis  presence  there  rendered  the  body  warmer  ;  its 
iibsence  left  the  body  cold.  There  was  this  difficulty,  however, 
in  supposing  heat  to  be  a  material  substance,  in  th.it  the  body 
when  w.irni  weighed  no  more  than  when  cold.  Sir  Humphrey 
Davy  melted  two  blocks  of  ice  by  rubbing  them  together,,  and 
concluded  that  heal  was  not  a  material  substance,  but  a.  form  of 
motion.  Heat  is  generally  understood  at  the  present  time  to  be 
due  to  Ihe  motion  of  the  molecules  of  a  body.  These  molecules 
are  in  constant  motion,  and  when  their  motion  is  quickened  the 
body  becomes  warmer  ;  when  their  motion  is  retarded  tlie  body 
becomes  colder. 

In  the  next  place  let  us  Inquire  inlo  the  wavs  of  producing  heal. 
We  will  place  down  six  ways  of  obtaining  heat  : 

1st.  From  Mechanical  Action  as  shown  in  friction.  You  are 
all  acquainled  with  the  result  of  rubbing  a  button  of  brass  on  your 
coat-sleeve.  It  used  to  be  a  common  trick  with  school  boys  to  rub 
the  button  for  some  time  .ind  then  place  it  on  the  back  of  a  play- 
mate's hand.  It  had  about  Ihe  same  effect  as  the  sun's  rays 
through  a  lens.  .\lso  the  Savage  of  the  Isles  of  Ihe  Sea  was  ac- 
cuslt>med  to  produce  fire  by  rubbing  two  dry  sticks  together. 

Jnd.  I'erci  SSION — .As  shown  in  placing  a  piece  of  lead  on  an 
anvil  and  hammering  il.  It  soon  becomes  quite  hoi.  The  lead 
bullet  after  striking  the  meial  target  is  too  hot  to  pick  up. 

3rd.  Compression — As  shown  in  placing  a  piece  of  tinder  in  a 
tube  in  which  a  tube  moves  up  and  down.  The  mere  shoving  of 
ihe  piston  downwards  is  enough  to  ignite  the  tinder. 

4lh.  Chemical  Action — Wherever  chemical  action  goes  on 
heat  results.  Pour  some  sulphuric  acid  into  a  vessel  of  water 
and  then  place  your  hand  against  the  outside,  you  will  find  that 
the  vessel  is  warm.  .Again  the  heat  in  the  human  body  is  main- 
tained by  chemical  .iclion. 

5lh.  Heat  fro.m  the  Electric  Cirrent — If  you  lake  several 
cells  and  connect  for  ballery  purposes,  and  then  hold  in  your  hand 
Ihe  two  terminals  from  the  positive  and  negative  poles,  you  will 
soon  find  them  loo  hot  to  hold.  You  have  no  doubt  heard  of  a 
whole  meal  being  cooked  in  Ottawa  by  means  of  heat  obtained 
from  the  current. 

6th.  Radiant  Heat — As  obiained  from  the  sun.  The  sun 
radiates  heal  on  all  sides,  and  this  is  borne  to  us  through  the  ether 
which  is  supposed  lo  fill  all  space. 

The  first  three  of  these  classes  may  be  placed  under  the  one 
head  of  "  mechanical  action." 

Then  let  us  notice  the  effects  of  heat  applied  : 
1st.     Expansion — As  shown  in  a  bar  of  metal  placed  rigidly  be- 
tween two  fixed  supports  and  heated.     The  bar  bends  and  twists 
out  of  the  straight. 

2nd.  Change  of  State — As  shown  in  a  block  of  ice  lo  which 
heat  is  applied.  It  is  first  converted  inlo  water,  and  then  if  suffi- 
cient heat  be  applied,  into  steam. 

3rd.  Change  of  Temperatire  Which  we  measure  by  means 
of  the  common  Ihermomeler. 

We  would  like  you  lo  notice  here  the  difference  between  tem- 
perature and  quantity  of  heal.  .\  cup  of  water  and  a  pailful  of 
water  may  be  at  Ihe  same  lemper.Uurc,  but  the  pailful  has  the 
greater  quantity  of  heal  because  ii  has  the  greater  amount  of 
mass.  Again,  we  would  notice  ihal  there  is  always  present  a  ten- 
dency to  equalization  of  lemperatures.  This  takes  place  in  three 
ways  : 

1st.  Radiation. — If  I  light  .1  lire  in  the  stove  here  ii  soon 
makes  itself  felt  throughout  ihe  room,  by  radiating  heal  in  all 
directions. 

2nd.  CONIH'CTION.-  I'l.ice  in  llic  lire  one  end  of.m  iron  bar 
and  it  will  not  be  long  before  you  .ire  unwilling  lo  keep  hold  of 
ihe  olher  end.  This  is  due  lo  the  molecules  of  the  bar  conducting 
ihe  heal  from  the  end  in  the  fire  to  Ihe  end  held  in  ihe  hand. 

3rd.     Connection.- -This  is  the  warming  of  a  room  or  house  by 

the  bodily  movement  of  a  healed  substance,   such  as  is  shown  in 

the  warming  of   buildings    by  hoi    air.      The  air    is  healed  at   the 

furnace  antl  moves  bodily  from  there  lo  ihe  rooms  of  Ihe  building. 

riiysicists  are  in  the  habit  of  using  cerlaiii  unils  in  which  to  e.\- 
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press  amount  of  heat.  One  of  these  units  is  the  amount  of  heat 
needed  to  raise  one  pound  of  water  through  one  degree  Fahren- 
heit. By  means  of  these  unils  a  relation  between  heat  and  work 
can  be  expressed.  First  a  definition  of  work:  If  one  pound  of 
matter  be  raised  vertically  against  gravity  through  one  loot,  one 
foot-pound  of  work  is  said  to  be  done,  or  if  a  body  be  drawn 
through  one  foot  against  a  resistance  from  friction  of  one  pound, 
one  fool  poimd  of  woik  is  said  to  be  done.  It  is  found  from  care- 
ful experiments  that  one  of  Ihe  above  heat  unils  is  equivalent  lo 
772  foot  pounds  of  work.  You  are  also  acquainled  with  ihe  unit 
used  in  expressing  rate  of  doing  work,  viz.,  the  horse  pi>wer. 
One  horse  power  is  equivalent  to  33,000  foot  pounds  of  work  per 
minute. 

Just  here  we  might  give  the  method  of  finding  the  horse  power 
of  an  engine  :  Find  the  area  of  (he  piston  head  in  square  inches 
and  multiply  by  the  length  of  stroke  doubled  and  by  the  number  of 
revolutions  per  minute,  and  also  by  the  pressure  in  lbs.,  which 
product  divide  by  33,000,  and  the  answer  is  in  horse  power. 
Thus,  if  effective  pressure  of  steam  be  60  lbs.,  diameter  of  piston 
14  inches,  length  of  stroke  2;^  feet,  and  revolutions  70  per  minute, 
then  the  horse  power  of  engine  will  equal 

(14  X  14  ^  -jSs-i)  -^  {2}4  X  2)  X  yo  <bo 
33,000 
But  the  all  important  point  with  the  engineer  is  the  conversion 
of  heat  into  work.  Where  heat  is  applied  lo  water  it  confers 
upon  the  steam  which  is  produced  the  power  of  doing  work,  such 
as  driving  Ihe  piston  from  one  end  of  ihe  cylinder  lo  the  other 
against  resistance.  For  example,  the  heal  energy  of  the  boiler 
in  the  engine  is  transferred  into  mechanical  motion.  The  steam 
is  admitted  to  the  cylinder,  and  by  means  of  its  expansive  force 
drives  the  piston  to  the  other  end,  then  by  a  special  movement  of 
slide  valves  caused  by  the  eccentrics,  the  steam  is  allowed  in  at 
Ihe  other  end  of  cylinder  and  the  piston  moves  in  the  other  direc- 
tion, and  so  the  motion  is  maintained.  Work  is  done  by  the 
steam  during  its  admission  into  Ihe  cylinder,  and  also  by  expan- 
sion after  its  admission. 

Steam  in  its  expansion  obeys  the  well  known  law  of  Boyle,  viz., 
that  if  the  temperature  be  kept  constant  the  volume  of  a  given 
body  of  gas  varies  inversely  as  pressure,  density  and  elastic' 
force.  If  the  steam  be  allowed  to  enter  at  full  pressure  of  So  lbs. 
for  say  one  fourth  the  stroke,  and  is  then  cut  off,  the  piston  will 
have  to  be  forced  to  the  other  end  by  the  steam  working  expan- 
sively. 

What  is  known  as  back  pressure  must  be  taken  into  considera- 
tion in  finding  the  work  done.  The  back  pressure  is  usually  fif- 
teen pounds  to  the  square  inch  in  a  non-condensing  engine,  so 
ihal  the  sleam  in  cylinder  must  not  be  allowed  to  expand  so  far 
as  to  bring  its  pressure  down  to  that  amount.  The  relation  be- 
tween pressure  and  volume  in  a  given  body  of  gas  may  be  very 
easily  shown  to  the  eye  by  a  graphic  representation  by  taking 
horizontal  lines  to  represent  volumes  and  vertical  lengths  10 
represent  pressure,  but  it  seems  to  us  that  you  are  better 
acquainled  with  what  is  called  technically  the  "indicator  dia- 
gram "  than  we  are. 

Up  to  this  point  w-e  have  been  reasonably  sure  of  our  ground  ; 
it  appears  to  us  that  so  far  as  the  practical  working  of  a  steam 
engine  is  concerned,  we  have  more  reason  lo  learn  from  you  than 
you  to  learn  from  us. 


GOOD  NEWS  FOR  MACHINE  WORKMEN. 

The  Roy.il  Eloclric  Company,  of  MiMUriMl,  has  icicnily  closed 
several  extensive  conlracis  for  large  electrical  machinery,  which 
will  keep  their  factory  occupied  night  and  day  for  more  than 
a  year,  and  necessitate  a  large  increase  in  ihe  numtn>r  of  iheir 
employees.  Thej-  are  advertising  lor  a  number  of  mechanics,  to 
whom  good  wages  will  be  paid. 

They  have  added  to  their  machinery  equipment  recently  some 
of  Ihe  largesi  tools  of  Iheir  kind  in  Canada,  such  as  planers, 
boring  mills  and  drills,  and  need  men  experienced  on  such  tools. 
This  is  a  hopeful  evidence  of  improvement  in  Canadian  manulac- 
lure  and  industry,  the  greatest  part  of  their  work  being  required 
for  water  power  developments  ;ind  railro.id  purposes.  -Eveninj^ 
News,  Nov.  25th,  iHqb. 


The  Kay  Electric  Co.,  of  Hamilloii,  have  requested  lliat  the  25 
per  ci-nt.  tluty  on  soft  copper  wire  be  remo\ed. 

Messrs.  James  Whilcomb,  of  Toledo,  and  James  .-\.  Bailey,  of 
Delroil,  are  looking  around  for  a  suitable  site  in  Canada  for  Ihe 
establishnieni  of  carbon  works, 
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ELECTRIC  LIGHT  INSPECTION  STATISTICS. 

THii  annual  repi>rt  I'l  tlic  C'oniniissioner  of  Inland 
Revenue  for  the  Dominion,  for  the  fiscal  year  endinjj 
June  30th,  1896,  contains  the  first  statistics  compiled 
relatinjf  to  the  inspection  of  electric  light  meters  under 
the  provisions  of  the  Electric  Light  Inspection  Act, 
which  went  into  operation  in  June  of  last  year.  The 
report  states  that  offices  for  testing  purposes  have  been 
fitted  with  the  necessary  apparatus  at  Windsor,  London, 
Toronto,  Hamilton,  Belleville  and  Ottawa,  in  Ontario, 
at  Montreal,  Quebec  and  Sherbrooke,  in  Quebec,  and 
at  St.  John,  N.  B.,  and  Halifax,  N.  S.  A  set  of  Lord 
Kelvin's  absolute  standard  apparatus,  both  for  the 
measurement  of  current  and  potential,  is  being  placed 
in  position  in  the  standards  branch  at  Ottawa  by  Mr.  O. 
Hiu-man,  electrical  engineer  of  the  department,  which, 
it  is  expected,  will  prove  of  great  value  to  electric  light- 
in^"-  companies  as  a  convenient  means  of  standardizing 
their  measuring  instruments. 

The  total  revenue  during  the  year  from  registration 
and  inspection  of  meters  was  $8,681.25,  and  the  ex- 
penses of  the  department  $6,693.23,  a  large  portion  of 
the  latter  being  for  permanent  equipment. 

It  will  be  observed  by  the  accompanying  table  that 
3,705  meters  were  inspected,  of  which  number  only  1 10 
were  rejected,  while  four  were  verified  after  the  first 
rejection.  In  the  city  of  Ottawa  there  are  the  largest 
number  of  meters,  938,  while  Montreal  has  626,  Hamil- 
ton 537,  and  Toronto  345. 

Statement  Showing  the  Ni  mber  ok  Electric  Light  Meters 
Verified,  Rejected  -•^nd  Verified  .\fter  Rejection. 
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A--    d»«n,.   Totals. 


Districts. 

1 

Verified  as  coming 
within  the  error  toler- 
ated by  law. 

Rejected. 

Verified  after  first 

rejection  as  coming 

within  tlie  error  tol  r- 

ated  by  law. 

Correct. 

Fast. 

125 
98 
■58 
3^ 
3'9 
232 
99 

71 
58 

Slow. 

Un- 
sound. 

Fast. 

Slow. 

Correct. 

Fast. 

Slow. 

Belleville... 
Hamilton... 

London  

Ottawa 

Toronto 

Montreal . . . 

Quebec 

Sherbrooke  . 
St.  John.... 
Halifax  .... 

'33 
537 

938 

6^i 

216 

6 
166 
257 

56 
'49 
it3 
166 
4 

83 

35 
140 

''85 
349 

301 
87 
4 
78 
47 

5 
•9 

■9 

33 

4 

; 

8 

■ 

^ 

...... 

3 

.'. 

■ 

Totals.. 

3.705 

772 

i,5"3 

.,3x0  1       3. 

39 

35 

' 

M 

The  following  statement  shows  the  electric  li^ht  com- 
panies registered  under  the  Act  during  the  year, 
together  with  the  number  of  lamps  operated.  Each 
arc  lamp  is  reckoned  as  equal  to  ten  incandescents  : 

Statement  Showing  the  Electric  Light  Companies  Regis- 
tered Under  the  Electric  Light  Inspection  Act 
During  the  Year  ended  30TH  June,  1896. 


Trenton  Electric  Company 

R.  R.  Casement  &  Co.,  Madoc 

W.  H.  Pearson  &  Co.,  BelleviUe 

Corporation,   I  own  of  Picton 

Stormont  Electric  Light  and  Power  Company 

Vankleek  Hill  Ekctnc  Works 

Village  of  Alexandria 

Kington  Light,  Heat  and  Power  Company 

Napanee  Water  and  Electric  Light  Company 

Light.  Heat  and  Power  Company,  Lindsay 

Port  Hope  Electric  Light  and  Power  Company  . . . 

Bowmanvillc  Electric  Light  Company 

Peterborough  Light  and  Power  Company  

Corporation  of  Campbellford 

Lakcfield  Electri-j  Light  Company 

Fenelon  Kails  Electric  Light  Company 

Village  of  Colhorne  Electric  Light     

Cobourg  I-l-lectric  Light  and  Power  Company  .    .. 
W.  J.  &  H.  W.  Koulds,  llcclric  Light,  Hastings. 

W.  C.  Harrison,  Electric  Light,  Norwood 

Mil  brttok  Electric  Light  Company  

Brockville  Electric  Light  and  Power  Company. . . 
Morrisburg  Electric  Light  (A.  H.  Merkly) 
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Ganan...ni<_'  1  l.i  tn-    I  i^lii  and  Water  Supply  Company. . . 

Renipi\  ilK    I  I  i  n  i     I  i.  lit  Company 

Merrirkvill.    Il'.iu     I  ..mpany 

Prescott  l:\<- '  liu    l.i-lii  Company 

Inger.sol!  Electric  Huwer  and  Light  Company 

Braiitford  Electric  Street  Railway  Company  .  - 

Woodstock  Electric  Light,  Power  and  Street  Railway  Co 

Brantford  h  lectric  and  Power  Company 

("jas  and  Water  Company,  Simcoe 

.  Paiis  Electric  Light  Company 

Norwich  Electric  Ligl-t 

Port  Kowan  Electric  Light  Supply 

Tilsonburg  Electric  Light  (F.  J.  Barkey)    

Port  Dover  Electric  Light  Syndicate 

Hamilton  Electric  Li^^ht  Company 

riunnvilltf  Kleclrii.  Light  Company 

Nii^.ii.i  I    >il     1  !i    iM     Liv;ht,  Heat  and  Power  Company. 

11        I      .1        :   I     I  .  _  1 1 1  Company 

W  ■...■!  I  ■.■■;   !     I  I    ii!  ( 'nmpany 

_  .''^i,  (  .iili  II  UM  -  i  III  1 1 1.    I  ight  and  Power  Company 

Cayuga  Electrii    I  iuht  and  Power  Company 

Thorold  Electric  Light  Plant  (Jas.  McGill) 

J.  W.  VanDyke  Electric  Light  Plant,  Grimsby 

-  Corporati-^n  of  the  Town  of  Niagara 

London  Electric  Light  Company 

Sarnia  Gas  and  Electric  Light  Company 

St.  Thomas  Gas  Co.,  supplying  Electric  Power  and  Light. 
Fitzgerald  &  Sauermann  Electric  Light  Company,  Watford 
Freeman  N    Saylor,  Strathroy    

-  Petrolea  Electric  Light,  Heat  and  Power  Company  . 

Hamilton  &  Prout,  Forest 

W.  W.  Gordon.  Glencoe 

H.  C.  Baird  &  Son,  Parkhill 

Aylmer  Electric  Light  Company    

Stratford  Gas  Company 

Clinton  Electric  Light  Company 

Cook  Brothers  Electric  Light  Company,  Hensall .... 

-  Corporation  of  the  Town  of  Mitchell 

Seaforth  Electric  Light,  Heat  and  Power  Company  . 

-  Palmerston  E  ect  ic  Light  Company 

Exeter  Electric  Light  Company  

-  Town  of  Goderich 

St.  Mary's  Electric  Light  Company 

Wingham  Electric  Light  Company  ...    

BIyth  Electric  Light  Plant  (John  B.  Kellj-) 

Brussels  ?21eclric  Light  Coinpany 

People's  Electric  Company,  Windsor 

Hiram  Walker  &  Sons,  Walkerville 

W.  A.  Johnson  &  Co.,  Dresden 

^  Smith  &  Anderson,  Blenheim 

J.  &  W.  McMaster,  Ridgetown 

Wm.  Laing,  Essex 

Tilbury  Electric  Light 

Electric  Company,  Amherstburg 

Chatham  Gas  Company 

Wallaceburg  Electric  Light  Company 

Leamington  Electric  Light  Company 

Geo.  Munro,  Thamesville 

Ottawa  Electric  Company 

■^  Albert  MacLaren,  Buckingham 

A.  W.  Wright  &  Co  ,  Renfrew 

Mackay  &  Guest,  Renfrew 

Citizens'  Electric  Light  Company,  Smith's  Falls 

Smith's  Falls  Electric  Light  Company 

Carleton  Place  Electric  Company 

Almonte  Electi  ic  Light  Company 

Pembroke  Electric  Light  Company 

Arnprior  Electric  Light  and  Power  Company 

Perth  Electric  Light  Company 

.^  Tay  Electric  Light  Company,  of  Perth 

Electric  Light  Company,  of  Eganville 

Star  Electric  Light  Company,  of  Eganville 

Guelph  Light  and  Power  Company. ...    

Gait  Gas  Light  Company 

Berlin  Gas  Li.;ht  Company 

Waterloo  Electric  Company 

Howes  &  Leighton,  Harriston 

Tacob  Morley,  New  Hamburg 

John  Shearer,  Villages  of  Blair  and  Preston 

-  A.  Groves,  Fergus    , 

Corley  &  Collins,  Mount  Forest 

James  Fenwick,  Preston 

lames  Fenwick,  Hespeler 

Incandescent  Light  Company,  of  Toronto 

Toronto  Electric  Light  Company     

Milton  Electric  Light  and  Power  Company 

Barrie  Electric  Light  Company 

-  TownofOrillia 

Penetanguishene  &  Midland  St.  Railr'd,  Light  &  Pi 

^  Midland  Electric  Company 

Creemore  Electric  Light  Company 

Joseph  Knox,  Stayner 

Glenwilliams  Electric  Light  Company 

W.  J.  Fletcher,  Electric  Light  and  Power  Station,  Alliston 

Light,  Heat  and  Power  Company,  of  Newmarket 

Hutton  Electric  Light  Company,  Brampton 

Huntsville  Electric  Light  Company 

Nicholas  Egan,  Tottenham 

Mattawa  Electric  Ligt;t  and  Power  Company 

ziTown  of  Brace!  ridge 

John  Bourke,  Mattawa 

Robert  McGowan  Oakville 
Lakefield  and  Whitby  Elect 
H.  A.  Train,  Burk's  Falls  . . 

Port  Perry  Illuminating  Company 

Tagoma  Water  and  Light  Company     

Gravenhurst  Electric  and  Trading  Company      .... 

Appleyard  Electric  Light  Company,  Grand  Valley 

Orangeville  Electric  Light  and  Power  Company  .. 

;r_  Corporation  of  the  Village  of  Markham ...      

Robertson,  Rowland  &  Company,  Walkerton 

Owen  Sound  Electric  Illuminating  and  Man'fg.  Company 

Corporation  of  the  Town  of  Collingwocd 

Town  of  Kincardine     

Wiarton  Electric  Light  Company 

Ramage  Bros.  Electric  Light  Company,  Chesle^.. . 

Donald  Mclntyre  Electric  Light  Compa-  y.  Paisley 

Wm.  Moore  &  Sons,  Meaford 

T.  &  J.  R.  Andrews,  Thornbury 

—  Southampton  Electric  Light  Company , 

John  Bearman,  Chesley 

Daniel  Knechiel,  Hanover 

Durham  Electric  Light  Company 

La  Corporation  de  la  Ville  dc  Joli^tte 

Royal  Electric  Company 


Light  Company 


''3to 


''585 
850 


269 
450 
362 
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From  whom  Collected. 


Citizens'  Light  and  Power  Company 

La  Compagnie  Electrique  St.  Jean  Baptiste 

La  Ville  <le  Maisonneuve 

Corpoi^tion  of  the  Town  of  Lachine 

Temple  Electric  Company 

I.  B.  Robert,  Beauharnois 

Valleyfield  Electric  Company 

Electric  Light  Company  of  Terrebonne 

Magloire  Oiiimet,  St.  Jerome 

-  Montmorency  Electric  Power  C jmp-iny 

Sherbrooke  Gas  and  Water  Company 

Richmond  County  Electric  Company 

Stanstead  Electric  Light  Company 

Coaticook  Electric  Light  Company 

Parker  &  Ho-.ve,  Dixville 

French  Bros.,  Sawyerville 

La  C'jmpagniedes  Pouvoirs  Hydrauliques  de  St.  Hyacinth) 

Lii  Compagnie  pour  I'Eclairage  au  Gaz  de  St.  Hyacinthe  . 

Granby  Electric  Light  Company 

Caileton  Electric  Light  Company 

St.  John  Railway  Company 

Fredericton  Gas  Light  Company 

Woodstock  Electric  Light  Company  

Sackville  Electric  Light  and  Telephone  Company 

Small  &  Fisher  Company,  Woodstock 

St.  Stephen  Electric  Light  Company 

City  of  Moncton  Light  and  Water  Department 

Prince  Edward  Island  Electric  Company .  . 

Full  Electric  Light  Company,  Charlottetown 

Hal  fax  Gas  Light  Company  

Halifax  Illumin  .ting  and  Power  Company 

Dartmouth  Gas,  Electric  Light,  Heating  and  Power  Co.  . 

Windsor  Electric  Light  and  Power  Company 

"  Chambers' "  Electric  Light  Compiny 

Kentville  Electric  Light  and  Power  Company 

Acadia  Edison  Electric  Company,  WolfvlUe 

Edison  Electric  Light  and  Power  Company.  Springhill  . . . . 

Lunenburg  Gas  Company 

Bridgewater  E'ectrin  Light  and  Water  Power  Company  . . . 
.  Canada  Electric  Light  Company,  -Amherst 

North  Sydney  E'ectric  Company 

Sydney  Gas  and  Electric  Light  Company 

New  Glasgow  Electric  Company 

Digby  Electric  Light  Pla  t 

Bridgetown  Electric  Light  Plant  -    

Annapolis  Electric  Light  Company 

■  Citizens'  Telephone  and  Electric  Company,  Rat  Portage. . . 


Ni;mberof  Lamps. 


14.560 

3,000 

877 


583 
r.895 


SPARKS. 

The  town  of  Paris,  Out.,  Is  said  to  be  considering  the  pvircliase 
of  an  electric  plant. 

An  effort  is  being  made  to  secure  tlie  installation  of  an  electric 
lighting  plant  at  Embro,  Ont. 

It  is  announced  that  anotlier  electric  lighting  company  Is  likely 
to  be  started  at  St.  John,  \.  B. 

The  electric  light  plant  of  the  Hull  Electric  Company  at  Hull, 
Que.,  has  been  put  in  operation. 

John  Norwood,  of  Alvinston,  Ont.,  has  secured  the  contract  for 
lighting  that  town  by  electricity. 

It  is  rumored  that  an  Ottawa  firm  propose  putting  in  an  opposi- 
tion electric  plant  at  Arnprior,  Onl. 

Mr.  Tache  is  making  arrangements  to  install  an  electric  light 
plant  for  street  lighting  at  Huntingdon,  Que. 

A  dividend  of  12  per  cent,  per  annum  has  been  declared  by  the 
Nelson  Electric  Light  Company,  of  Nelson,  B.  C. 

The  conduits  laid  in  the  streets  of  Montreal  by  the  Lachine 
Rapids  Hydraulic  &  Land  Company  cover  a  distance  of  80  miles. 

.\  sm;il!  addition  is  now  being  erected  lo  the  jiower  house  of 
the  Hamilton  Electric  Light  &  Power  Company  .it  Hamilton, 
Onl. 

The  new  electric  light  plant  at  St.  Marys,  Ont.,  will  shortly  be 
put  in  operation,  the  erection  of  the  power  house  being  nearly 
completed. 

.An  electric  light  plant  will  be  established  at  Shawville,  Que.,  a 
company  having  been  given  twenty  years'  exemption  from 
taxation. 

In  the  city  of  Halifax,  N.  S.,  an  agitation  has  been  commenced 
towards  having  all  electric  light  and  telephone  wires  placed 
underground. 

M.  F.  Beach  &  Company  have  been  gratited  permission  by  the 
village  council  of  Winchester,  Ont.,  to  erect  poles  for  electric 
street  lighting. 

The  Cocoa  Matting  Co.,  of  Cobourg,  Ont.,  have  installed  an 
isolated  plant  in  their  factory.  The  Canadian  General  Electric 
Co.  secured  the  contract. 

The  new  plant  of  the  Sussex  Electric  Light  Companv  was 
recently  put  in  successful  operation  at  .Sussex,  .N.  B.  C)ver  400 
lights  have  already  been  taken. 

A  despatch  from  New  N'ork  sl.ites  tli.it  the  Commercial  Cable 
Company  have  secured  control  of  the  Postal  Telegraph  Company, 


and    propose    amalgamating    it    with    their    own   system,   issuing 
$20,000,000  of  debenture  stocks. 

Mr.  Graham  has  made  application  to  the  village  council  of 
Norwich,  Ont.,  for  i>ermission  to  erect  poles  and  install  a  plant 
for  incandescent  and  arc  lighting. 

The  Toronto  Electric  Motor  Company  have  requested  that  the 
present  duty  ot  30  per  cent,  on  magnet  wire  entering  Canada 
from  the  United  States  be  removed. 

Al  the  municipal  elections  in  January  a  by-law  will  be  voted  on 
by  the  ratepayers  of  Bridgeburg,  Ont.,  granting  an  electric  light 
franchise  for  fifteen  years  10  U.  A.  Coste. 

The  town  council  of  Magog,  Que.,  have  in  view  the  purchase 
of  a  dam  on  the  property  of  the  B.  A.  Land  Company  in  order  to 
secure  power  for  electric  lighting  purposes. 

The  municipality  of  St.  Louis  du  Mile  End,  Que.,  have  awarded 
the  contract  to  the  Citizens'  Light  and  Power  Co.,  for  lighting  the 
streets  for  the  next  thirteen  years,  .ilso  for  residential  lighting. 

Horseless  carriages  are  to  be  manufactured  in  Montreal,  a 
company  with  a  capital  of  $140,000  having  been  org.anized  for 
that  purpose.  It  will  be  known  as  the  Moto-Cycle  Company  of 
Canada,  Limited. 

The  Minden  &  .Norihweslern  R  lilway  C  i.mpany,  which  pro- 
poses constructing  a  railway  froai  Irond.ile  Junction  to  a  point  on 
the  Georgian  Bay  district,  ask  for  authority  to  use  either  steam 
or  electricity  as  the  mo'ive  power. 

The  British  Columbia  Electric  Comp.iny,  with  head  office  at 
Tacoma,  Washington,  and  a  capital  -tock  of  $10,000,  h.as  been 
registered  to  do  business  in  British  Columbia.  Its  purpose  is  to 
equip  fire  and  burglar  alarm  systems. 

With  a  view  to  increasing  the  steam  capacity  of  the  locomo- 
tives, the  Grand  Trunk  Railway  are  enlarging  the  boilers  of 
some  of  their  passenger  locomotives  by  the  addition  of  a  square 
top  over  the  boiler  next  to  the  cab  engine. 

.\  test  of  horseless  vehicles  was  recently  made  at  London, 
England,  in  which  fifty-four  vehicles  were  entered,  mcluding 
several  German  inventions,  the  two  Duryea  carriages  from  the 
L'nited  States,  and  a  large  number  of  English  manufacture. 

Bothwell  &  Irving,  solicitors,  of  \'ictoria,  B.  C,  are  asking  for 
an  extension  of  time  for  the  commencement  of  the  works  contem- 
plated by  the  Kooten.iy  Power  Companv's  Construction  .Act. 
One  of  the  objects  of  this  company  is  the  production  of  electricity. 

At  a  meeting  of  the  Standard  Light  &  Power  Company,  Limited, 
held  in  Montreal  on  the  27th  ultimo,  Mr.  W.  McLe.i  Walbank 
w.is  elected  president  and  Mr.  Jeffrey  H.  Biirland  vice-president. 
A  retiring  director  was  replaced  by  the  election  of  Mr.  W.  S. 
Evans. 

The  city  council  of  Winnipeg  h.ave  now  under  consideration  the 
question  of  purchasing  an  electric  light  plant  to  be  controlled  bv 
the  city.  The  scheme  has  been  sanctioned  bv  the  council,  and 
the  ratepavers  will  be  requested  to  authorize  the  expenditure  of 
$75,000  for  the  purpose. 

.At  a  recent  meeting  of  the  shareholders  of  the  Parry  Sound 
Electric  Light  Companv,  of  Parry  Sound,  Ont.,  the  chief  business 
was  the  adoption  of  the  auditor's  report  and  the  disposition  of  the 
surplus  earning  over  cost  of  operation.  The  st.atement  presented 
was  considered  satisfactory. 

.A  despatch  from  St.  Paul,  Minn.,  states  th.at  a  small  rotary 
engine  of  novel  design  has  been  invented  by  Grant  Brambel,  of 
Sleepy  Eye,  Minn.,  for  the  patent  of  which  Mr.  H.  F.  .Allen,  of 
London,  is  said  to  h.ave  oflTered  $1,600,000.  The  engine  does 
away  entirely  with  the  crank  motion  of  the  steam  engine,  and  uses 
its  own  plunger  for  a  cut-off.  It  is  steam  light  and  requires  no 
ring  packing. 

Letters  patent  have  been  issued  incorporating  the  St.  Jerome 
Power  and  Electric  Light  Comp.iny,  of  St.  Jerome,  Que.  The 
capital  stock  is  $30,000,  and  the  objects  are  to  purchase  the 
electric  light  plant  now  in  operation  .at  that  town  and  to  develop 
electric  and  water  power  for  commercial  purposes.  .Among  the 
incorporators  ;ire  C.  L.  Higgins  and  J.  J.  Wesigate,  of  Montreal, 
and  James  Pearson,  barrister,  of  Toronto. 

.As  the  result  of. a  disagreement  between  the  town  authorities 
and  the  electric  light  companv  of  Welland,  Ont.,  the  lights  were 
recentiv  shut  off.  Some  time  ago  the  council  p.assed  a  resolution 
compelling  the  electric  light  company  to  raise  the  street  lights  ai 
their  own  expense,  which  the  man.nger  of  the  company  refused  to 
do,  and  it  is  pi^obable  that  lenders  for  a  franchise  for  electric 
Ireet  lighting  will  be  asked  for  in  consequence. 
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GUELPH  STREET  RAILWAY. 

Ox  the  17th  of  May,  1895,  the  first  spike  was  driven 
on  the  above  railway,  by  the  president's  amiable  wife, 
in  front  of  their  residence,  and  four  months  later  five 
miles  of  the  road  were  in  operation.  Early  this  year 
another  mile  was  completed,  forming  a  belt  line  on 
which  is  located  the  baseball  grounds. 

It  is  claimed — and  justly  too — that  it  is  the  smoothest 
road  in  Canada.  The  rails  on  the  new  part  are  65  lbs., 
while  on  the  other  part  they  are  56  lbs.  It  is  a  single 
track,  with  suspended  trolley  wires  in  the  crowded  parts 
of  the  city,  while  the  rigid  bracket  is  used  in  the  less 
crowded  streets. 

A  twenty  minute  service  is  provided  on  all  the  lines, 
and  connections  are  made  to  and  from  all  trains. 
There  are  three  lines  and  a  belt  line,  each  starting  from 


of  the  power  house.  This  saves  the  cost  and  operation 
of  pumps.  A  large  C.  G.  E.  generator  generates  the 
electric  current  for  the  operation  of  the  cars.  The 
power  house  is  sufficiently  large  to  operate  a  twelve 
mile  road. 

The  car  barn  is  the  same  size  as  the  power  house  and 
is  similarly  built  ;  it  has  accommodation  for  about 
twelve  cars. 

The  company  is  composed  of  the  Sleeman  family. 
Mr.  Geo.  Sleeman,  sr. ,  is  the  president,  and  Mr.  E. 
Sleeman  secretary  and  superintendent.  The  other 
offices  are  held  by  other  members  of  the  family. 

The  company  own  a  pretty  park  near  Waterloo  ave., 
w'hich  they  are  laying  out  for  the  benefit  of  their 
patrons.  It  is  probable  that  in  the  near  future  the  road 
may  be  extended  south  west  to  Hespeler,  in  which  event 
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the  C.  P.  R.  depot.  One  runs  to  the  dairy  building 
beyond  the  Ontario  .Agricultural  College,  climbing  a 
steep  hill  on  the  way,  and  another  runs  down  Waterloo 
ave.,  to  the  city  limits  in  the  south  west,  terminating  at 
the  Silver  Creek  Brewery.  Both  these  lines  run  through 
the  market  place.  The  other  line  goes  up  Wyndham 
street — the  main  street — through  St.  George's  Square, 
up  Woolwich  street  to  Elora  Rd.,  and  thence  to  the 
north  west  city  limits.  The  belt  line  connects  with  the 
Waterloo  ave.  line  at  Edinburgh  Rd.,  and  with  the 
Woolwick  line  at  Suffolk  street.  On  this  line  is  the 
baseball  grounds  and  the  Collegiate  Institute. 

The  rolling  stock  consists  of  five  motor  cars  and  a 
trailer,  built  by  the  Canadian  General  Electric  Co. 
They  are  neatly  furnished  and  upholstered. 

The  power  house  on  Waterloo  ave.  is  100x40  feet 
in  dimensions,  with  a  ceiling  20  feet  high,  which  is 
sheeted  with  Georgia  pine.  The  two  100  h. p.  Goldie 
&  McCulloch  boilers  generate  steam  for  a  150  h.p. 
cross  compound  Wheelock  engine.  There  is  space  for 
another  boiler  and  engine  of  the  same  power.  In  the 
basement  is  a  large  Northey  condenser. 

Water  is  supplied  to  the  boiler  by  gravitation,  there 
being  a  creek  near  by  which  is  dammed   100  yards  back 


connection  will  be^made   with   the   large  manufacturing 
town  of  Gait. 


Application  will  be  made  to  Parliament  for  the  incorporation  of 
a  company  to  build  an  electric  railway  from  Wabigfoon,  Ont.,  on 
the  C.  P.  R.,  throiig^h  the  Manitou  countrj-  to  Rainy  River,  and 
touching^  nearly  all  the  chief  mining  camps.  Mr.  E.  A.  C.  Pew, 
of  Toronto,  is  said  to  be  one  of  the  promoters. 

Mr.  Black,  manager  of  the  street  railway  at  Niagara  Falls, 
Ont.,  returned  from  New  York  a  fortnight  ago,  where  he  inter- 
viewed the  shareholders  of  the  company  with  the  object  of  con- 
verting the  road  to  an  electrical  system.  Nothing,  however,  can 
be  done  until  next  spring,  and  in  the  meantime  present  circum- 
stances will  have  to  alter  considerably  to  secure  the  carrying  out 
of  the  scheme,  as  the  attitude  of  the  council  is  said  to  be  imfavor- 
able  thereto. 

The  Judicial  Committee  of  the  Privy  Council  has  allowed  an  ap- 
peal, with  costs,  to  the  Edison  Electric  Companj'  against  the 
Westminster  and  Vancouver  Tramway  Companies,  the  Bank  of 
British  Columbia,  and  others.  The  Edison  Company  appe.iled 
against  the  decision  of  the  Supreme  Court  of  British  Columbia 
granting  a  judgment  in  favor  of  the  Bank  of  British  Columbia 
against  the  tramway  companies,  to  the  prejudice  of  the  Edison 
Company,  who  are  the  creditors  of  the  tramways.  The  decision 
of  the  Judicial  Committee  of  the  Priv}'  Council  decl.Hres  the  judg- 
ment of  ihe  Supreme  Court  of  British  Columbia  againsi  the  tranv 
wavs  to  be  null. 
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NEW  BELL  TELEPHONE  EXCHANGE  AT 
WINNIPEG. 

The  Bell  Telephone  Company,  of  Canada,  has  recent- 
ly completed  a  new  exchange  in  the  city  of  Winnipeg 
which  is  one  of  the  most  efficient  in  the  country.  The 
building  is  situated  on  Thistle  street,  near  Main  ;  con- 
structed of  white  brick  and  faced  with  brown  stone  ;  it 
is  two  stories  in  height  and  is  used  exclusively  by  the 
telephone  company. 

In  the  basement  are  the  distributing  room,  inspectors' 
and  linemen's  quarters  and  the  heating  apparatus.      On 


ard  form  in  use  in  so  many  of  the  offices  of  the  com- 
pany. The  switch  has  a  capacity  of  twelve  hundred 
lines.  The  present  number  connected  up  is  about  nine 
hundred.  Each  operator  has  charge  of  one  hundred 
lines,  which  are  brought  through  jacks  to  the  annunci- 
ators in  the  usual  way. 

Some  difficulty  has,  in  the  past,  been  experienced 
with  boards,  where  it  is  necessary  to  transfer  connec- 
tions from  one  section  to  another,  in  having  the  line 
properly  disconnected  when  the  conversation  was 
finished.      A   special   feature   has   been   introduced   into 
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the  ground  floor  are  the  company's  general  offices,  with 
the  district  superintendent's  private  office,  the  power 
room,  and  a  room  in  which  is  installed  the  city  fire  alarm 
apparatus,  which  is  operated  by  the  telephone  company. 
The  upper  storey  is  used  for  the  operating  room  and 
the  operators'  retiring  and  lunch  rooms. 

All  the  wires  enter  the  building  under  ground  in 
paper  insulated  cables,  and  are  carried  through  flexible 
rubber  cable-heads  direct  to  the  distributing  frame, 
which  is  of  the  most  modern  type,  and  equipped  with 
the  best  lightning  arresters  and  strong  current  pro- 
tectors known.  The  wire  used  in  the  distributing 
frame  is  insulated  with  wool,  a  novel  feature,  designed 
to  make  the  mass  of  wires  as  flame-proof  as  possible. 
From  the  distributing  frame  the  lines  are  carried  in 
small  cables  up  to  the  switch-board. 

The  switch-board  is  of  somewhat  novel  construction, 
being  a  decided  improvement  on  the  well-known  stand- 


this  board  to  obviate  the  trouble.  One  hundred  and 
eighty  transfer  lines  are  multipled  through  all  the 
boards,  fifteen  being  brought  back  and  terminated  at 
each  section  in  cords  and  plugs.  Let  into  the  key- 
board, in  front  of  each  plug,  is  a  miniature  four-volt 
incandescent  lamp,  connected  up  in  such  a  way  as  to 
glow  when  the  transfer  line  plug  is  in  a  jack  and  the 
other  end  of  the  transfer  line  is  open,  thus  furnishing  a 
most  accurate  disconnect  signal. 

The  operation  of  making  a  connection  from  one 
switch  to  another  is  as  follows  : — Suppose  operator  on 
section  No.  2  receives  a  call  from  subscriber  234,  for 
subscriber  No.  781  — the  operator  on  No.  2  section 
depresses  the  order  wire  key  connected  to  the  opr  ator's 
telephone  on  the  7th  section  and  says  "781."  The 
operator  on  the  7th  section  sees  at  a  glance  what  trans- 
ler  lines  she  has  idle  at  her  section  ;  picking  up  any  one 
of  these  plugs  she  repeats  back  to  No.  2  operator  "781 
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on  6"  (for  example),  at  the  same 
time  inserting  the  6th  transfer 
line  plug  into  line  jack  781.  The 
operator  on  No.  2  section  now 
inserts  the  front  cord  of  the  pair 
with  which  she  has  answered 
subscriber  Xo.  234  into  the  6th 
transfer  line  jack  of  the  15  lead- 
ing to  the  7th  section.  On  the 
termination  of  the  conversation 
the  subscriber  rings  off,  throwing 
the  ring-off  drop  connected  with 
the  pair  of  cords  in  use  on  section 
No.  2.  The  operator  at  the  sec- 
tion comes  in  on  the  line  after 
assuring  herself  that  the  conver- 
sation is  finished,  and  withdraws 
the  cords  from  the  jacks.  This 
causes  the  lamp  in  front  of  trans- 
fer plug  No.  6  on  the  7th  section 
to  glow,  showing  the  operator  at 
that  section  that  the  conversation 
is  finished,  whereupon  she,  in  her 
turn,  removes  the  plug  from  the 
jack  and,  on  replacing  it  into  its 
socket,  the  lamp  goes  out.  These 
supervisory  signals  enable  the 
operators  to  do  very  much   more 

work  than  under  the  old  system.      All  the  details  of  the 
board — jacks,  drops,  keys,  etc. — are  of  the  very  latest  de- 


Roci.M,  Showing  Motor-Generators,  Switches,  Storage  Batteries  and 

Resistance  Lamps. 


transmitters,    supplying  the   four-volt   lamps,    operating 

the   fire   alarm,    together   with   the   alternating  current 

sign  and  of  the  most  substantial  construction, and  should      required  for  signalling  the  subscribers,   is  furnished  by 

ensure  good  service  with  a  minimum  amount  of  trouble,      the  power  plant  on  the  first  floor  of  the  building.      This 

The  current  for  operating  the  switch-board  and  other     consists  of  two  motor-generators  for  charging  storage 

batteries,  and  two  motor-generators  furnishing  an 
alternating  current  for  signalling  the  subscribers,  four 
chloride  cells  furnishing  current  for  the  transmitters  and 
lamps,  and  twenty-four  small  cells  operating  the  fire 
alarm. 

The  power  switch-board  is  of  polished  slate,  on  which 
are  mounted  all  switches,  lightning  arresters,  cut-outs, 
ammeters,  etc.,  used  in  connection  with  the  system. 

The  lines  were  successfully  transferred  from  the  old 
to  the  new  oflfices  on  the  evening  of  the  2Sth  October, 
1896,  the  total  time  occupied  in  making  the  transfer 
of  the  lines  being  about  two  minutes. 

The  entire  apparatus  was  manufactured  for  the  Bell 
Telephone  Company  by  the  Northern  Electric  &  Manu- 
facturing Company,  of  31  Aqueduct  Street,  Montreal. 
Mr.  F.  G.  Walsh,  the  district  superintendent  of  the 
northwestern  department  of  the  Bell  Telephone  Co.,  has 
also  the  direct  supervision  of  the  Winnipeg  office,  with 
which  he  has  been  connected  from  the  time  of  the  first 
introduction  of  the  telephone  in  the  Northwest,  and  to 
his  ability,  energy  and  good  judgment  much  of  the 
company's  success  in  this  section  must  be  ascribed. 


Rear  \'iew  of  Section  of  Switchboard,  Showing  Method  of 
Wiring. 


The  Winnipeg  street  railway  system  was  recently  tied  up  for 
several  hours  owing  to  a  sudden  thaw,  followed  by  a  blizzard. 
Manitoba  is  having  an  exceplional  winter  of  sudden  changes  in 
temperature. 

The  new  electric  light  plant  at  St.  Mary's,  Oni.,  was  success- 
fully started  on  the  first  of  December.  It  is  composed  of  twenty- 
eight  2,000  c.  p.  "Reliance  "  arc  lamps,  supplied  with  current 
from  a  Reliance  dynamo,  which  is  giving  thorough  satisfaction. 
Ii  was  installed  by  Mr.  H.  H.  Ingram,  of  Seaforth,  and  is  now  in 
charge  of  Mr.  Jos.  H.  Ward,  electrician,  late  of  Toronto,  who  is 
also  installing  a  small  incandescent  plant  to  light  Messrs.  Weir  & 
Weir's  flax  mills,  which  furnish  the  power  for  the  arc  plant. 
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FIRST  CANADIAN  MOTOR  CARRIAGE. 

The  interest  wliich  has  been  taken  of  late  in  tiie 
horseless  vehicle  in  many  parts  of  the  world  received  a 
local  impetus  by  the  appearance  on  the  streets  of  To- 
ronto last  month  of  the  first  motor  carriage  yet  con- 
structed or  to  be  seen  in  Canada.  Appearing-  shortly 
after  the  test  which  took  place  in  England,  and  which  is 
said  to  have  been  a  good  demonstration  of  the  utility  of 
this  class  of  carriage,  there  was  much  interest  mani- 
fested in  the  success  of  the  trial  trip,  which  revealed  no 
disappointment. 

The  carriage  was  constructed  for  Mr.  Fred.  B. 
Featherstonhaugh,  patent  solicitor,  the  electrical  equip- 
ment being  the  design  of  Mr.  W.  J.  Still,  of  70  York- 
ville  ave.,  Toronto.  The  general  design  of  the  carriage 
is  after  the  style  of  the  London  hansom  cab,  except  that 
the  driver  occupies  a  seat  inside,  instead  of  being 
perched  up  at  the  back.  It  is  hung  on  ball  bearings 
and  mounted  on  three  wheels,  with  2-inch  Dunlop 
pneumatic  tires.  The  two  wheels  at  the  back  are  28 
inches  in  diameter  and  the  front  wheel  20  inches.  It  is 
supplied  with  a  top,  and  as  an  extra  precaution  against 
the  weather  a  celluloid  blind,  perfectly  transparent,  may 
be  used  when  required.  The  total  weight  of  the  carriage 
is  approximately  750  pounds,  of  which  370  pounds  is 
for  the  electrical  equipment.  It  is  estimated  that  it 
could  be  placed  upon  the  market  at  a  cost  of  about 
$650,  including  electrical  equipment,  which  would  cost 
from  $200  to  $300. 

The  storage  battery  is  placed  directly  under  the  seat, 
and  contains  12  cells  weighing  2314^  lbs.  each.  They 
occupy  a  space  about  16  x  24  inches  and  14  inches  deep, 
and  are  what  is  known  as  the  lead-lead  pasted  type, 
being  the  invention  of  Mr.  Still,  for  which  patents  have 
been  applied.  The  electrical  contents  of  the  cells  are 
4^'  h.p.  hours,  or,  in  other  words,  they  will  give  one 
horse  power  for  4^  hours.  The  cost  of  re-charging  is 
about  twenty-five  cents.  Mr.  Still  claims  that  they  are 
built  particularly  for  high  discharge  rate  work,  and  are 
fully  one-half  lighter  than  any  storage  battery  j'et 
placed  upon  the  market.  The  controller  has  three  po- 
sitions, giving  6,  12  and  24  volts.  It  is  an  iron  bar 
with  a  handle  to  the  right  of  the  seat,  and  is  also  used 
for  steering.  The  device  is  very  simple,  and  enables  the 
driver  to  propel  or  reverse  the  carriage  almost  instantly. 
The  motor,  also  the  invention  of  Mr.  Still,  is  four  maxi- 
mum h.p.,  and  is  supported  on  the  back  axle.  It  is 
geared  12  to  i  to  the  driving  wheels,  and  hung  on  roller 
bearings.  On  the  dash-board  are  two  incandescent 
carriage  lamps  supplied  by  the  battery. 

Mr.  Still  states  that  the  carriage  differs  from  any  yet 
constructed,  both  in  the  class  of  cells,  character  of 
motor  and  controlling  apparatus,  and  is  built  especially 
for  town  and  city  purposes.  When  the  battery  is  fully 
charged  it  is  estimated  that  it  will  be  capable  of  pro- 
pelling the  carriage  about  60  miles  before  requiring  to 
be  re-charged,  making  an  average  of  12  miles  an  hour 
for  five  hours.  On  a  level  road  three-quarters  of  a 
hoise  power  is  required  per  hour  for  its  operation,  but 
on  steep  grades  this,  of  course,  would  be  greatly  in- 
creased. The  trial  trips  which  have  been  made  on  the 
city  streets  have  fully  met  the  expectations  of  those  in- 
terested, and  prove  that  at  least  the  construction  of  the 
machine  is  mechanically  and  scientifically  correct. 

Mr.  Still,  the  inventor  of  the  electrical  apparatus,  is 
an  Englishman,  who  came  to  this  country  seven  years 
ago.      He  was  not  originally  connected    with  electrical 


work,  hut  was  prompted,  he  says,  to  make  experiments 
in  that  line  through  sheer  necessity.  He  required  a 
motor  for  a  special  purpose,  but  could  not  obtain  one  to 
meet  the  requirements,  so  set  to  work  to  study  the 
science  himself,  with  the  result  that  he  shortly  after- 
wards designed  a  motor  and  secured  a  patent  therefor. 
Subsequently  he  turned  his  attention  to  the  storage 
battery,  and  after  diligent  research  his  efforts  promise 
to  be  rewarded.  It  is  his  intention  to  form  a  syndicate 
to  manufacture  cells  and  motors  for  railway  and  loco- 
motive work.  One  of  the  objections  to  storage  batteries 
has  been  their  great  weight,  but  this  Mr.  Still  claims  to 
have  overcome  in  the  article  which  he  will  shortly  place 
upon  the  market. 


QUESTIONS  AND  ANSWERS. 

"R.  M.,"  Milton,  Ont.,  writes:  How  should  I  cut  a 
coil  out  of  an  Edison  exciter  armature?  Should  I  cut 
the  two  wires  loose  from  the  section  and  then  close  that 
section  to  the  next  one  ?  What  should  I  do  with  the 
wire  that  I  cut  loose?  If  the  sections  are  near  to- 
gether can  more  than  one  be  cut  out  ? 

Answer. — We  should  suggest  that  if  you  feel  in  the 
least  doubtful  about  the  results  of  cutting  out  the  coil, 
you  should  send  the  armature  to  some  repair  shop 
where  they  do  such  things.  You  have  the  general  idea 
all  right.  Don't  do  anything  with  the  wires  you  cut 
loose,  but  take  care  they  don't  come  together  or  touch 
anything  else.  If  they  touched  together  they  would 
form  a  closed  circuit  of  low  resistance  in  which  a  large 
current  would  continually  flow,  and  great  heat  would 
probably  result.  You  can,  of  course,  cut  out  as  many 
sections  as  you  like,  but  must  remember  that  the  arma- 
ture will  probably  lose  its  electrical  balance. 


"U.M.A.X."  writes  :  Would  you  kindly  let  me  know 
in  your  News  for  January  what  causes  an  electric  light 
machine  to  go  to  sleep,  and  the  best  thing  to  do  in  such 
cases.  I  am  told  that  one  of  the  machin  ;s  in  the  Ottawa 
power  house  went  to  sleep,  and  after  three  or  four  days 
started  up  again.  And  is  it  not  right  to  have  all  wires 
free  from  touching  trees  or  branches?  I  claim  that  all 
wires  should  be  clear,  as  such  contact  would  cause 
grounds  on  the  lines. 

Answer. — The  only  thing  that  could  cause  a  dynamo 
to  "go  to  sleep"  would  be  the  complete  demagnetiza- 
tion of  the  fields,  and  it  is  difficult  to  understand  how 
this  could  occur  in  a  place  where  the  machines  are  run 
every  night.  It  is  more  probable  that  a  connection  was 
loose  somewhere,  or  a  wire  broken,  so  that  the  fields 
were  not  magnetized.  It  would  be  interesting  to  hear 
from  Ottawa  about  this  case.  You  are  quite  right  in 
your  claim  that  all  wires  should  be  clear  of  any  chance 
of  rubbing  against  branches,  etc. ;  grounds  are  caused 
by  this  continual  rubbing,  which  tends  to  scrape  off  the 
insulation,  leaving  the  copper  in  actual  contact  with  a 
body  that  is  generally,  at  least,  moist,  and  frequently 
quite  wet,  and  therefore  a  good  conductor.  Besides 
which  insulation  is  not  much  good  anyway,  and  after  a 
few  months'  exposure  to  the  air  will  leak  through. 

"B.  I'^.,"  Ilawkesbury,  Ont.,  writes:  ".As  a  subscriber 
to  the  Ei.ECTRic.M.  News,  kindly  assist  me  out  of  a 
difficulty.  I  am  operating  a  4  h.  p.  ball  motor  on  a  1 10 
volt  straight  current  circuit,  which  formerly  worked  on 
a  4  ampere  constant  current  circuit.  If  I  am  not  mis- 
taken the  machine  should    require  abouc  35  amperes  at 
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no  volts,  but  I  cannot  get  more  than  25  amperes  on  the 
meter  on  the  25  K.  VV.  Edison  machine,  from  which  it 
is  driven.  The  winding  is  correct,  having  come  from 
its  maker.  The  connections  are  all  correct,  for  it  worl<s 
well  except  as  regards  its  power  and  speed.  The  dis- 
tance from  generator  to  motor  is  about  100  yards,  and 
very  little  loss  is  shown  on  the  volt  meters.  The  data 
is  No.  12  D.  C.  C.  on  armature  (it  being  ring  type),  and 
No.  18  S.  C.  C.  on  field  magnets.  The  field  magnets 
show  about  the  same  strength  of  magnetism.  The 
voltage  test  was  taken  while  running.  The  mains  from 
the  generator  are  No.  8  B.  &  S.  w.  p.  wire,  and  are 
sufticientiy  heavy  for  35  amperes,  the  motors  only  re- 
quiring about  32  amperes  at  full  load.  The  weight  of 
field  coils  is  20  lbs.  No.  18  B.  &  S.  S.  C.  C.  and  arma- 
ture 33  lbs.  required  No.  12  B.  &  S.,  D.  C.  C. ;  there 
were  some  five  or  seven  pounds  left  over  after  winding 
the  armature.      I  have  enclosed  a  sketch   of  the  connec- 
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tions.     The  speed    of  the  machine    is  reduced  to  about 
one  half  when  it  is  working. 

Answer. — The  wires  leading  from  generator  to  motor 
are  entirely  too  small.  The  safe  carrying  capacity  inde- 
pendent of  most  advantageous  size  for  No.  8  is  only  25 
amperes.  The  loss  between  generator  and  motor  with 
32  amperes  at  100  yards  with  No.  8  B.  &  S.  wire  would 
be  about  15  volts,  or  14  per  cent.  There  are  other 
reasons,  however,  that  might  cause  the  trouble.  The 
position  of  brushes  may  not  be  correct.  The  proportion 
of  wire  appears  about  right.  It  is  difficult  to  diagnose 
a  case  unless  we  see  the  patient.  I  think,  however,  the 
whole  trouble  is  that  the  line  is  too  small. 


PERSONAL. 

Mr.  George  Campbell,  manajjer  of  the  Winnipeg  Electric  Rail- 
way, has  severed  his  connection  with  the  road,  to  engage  in 
mining  operations. 

Mr.  Maurice  Quain,  electrician,  of  Ottawa,  Ont.,  left  last  month 
for  Rossland,  B.  C,  where  he  has  secured  a  position  wiih  a  large 
mining  company.  Before  leaving  Ottawa  he  was  tendered  a 
farewell  supper. 

Mr.  Frank  Green,  electrician  of  the  Hamilton,  Grimsby  and 
Beamsville  railway,  has  resigned,  and  accepted  a  similar  position 
with  llie  Hamilton  Radial  Railway.  It  is  expected  that  other 
changes  will  be  made  in  the  Hamilton,  Grimsby  and  Beamsville 
railway  at  an  early  date. 

Mr.  R.  G.  Moles,  proprietor  of  the  electric  light  pl.int  at 
Arnprior,  Ont.,  declined  to  accept  municipal  honors  at  the  late 
election,  after  serving  for  seven  years  as  reeve  and  three  years  as 
mayor.  During  his  regime  the  best  interests  of  the  town  had 
been  advanced,  and  his  retirement  was  a  source  of  regret  to  the 
citizens. 

Readers  of  this  journal  will  regret  to  learn  of  the  serious  illness 
of  Mr.  A.  E.  Edkins,  inspector  for  the  Boiler  Inspection  and 
Insurance  Co.,  of  Toronto,  and  Registrar  of  the  Ontario  Associa- 
tion of  Stationary  Engineers.  An  attack  of  inflammation  of  the 
lungs  was  followed  by  an  abscess  on  the  brain,  which  necessitated 
a  surgical  operation.  For  several  days  he  was  thought  to  be 
beyond  medical  skill,  but  as  we  go  to  press  it  is  learned  that  he  is 
somewhat  belter,  and  hopes  are  now  held  of  his  recovery.  The 
Electrical  News  joins  with  his  many  friends  in  hoping  that  he 
may  speedily  return  to  convalescency. 


CANADIAN  ASSOCIATION  OF  STATIONARY 
ENGINEERS. 

LONDON    NO.    5. 

The  above  association  is  in  a  prosperous  condition, 
and  all  the  meetings  are  well  attended.  Two  new 
members  have  recently  been  initiated,  and  the  applica- 
tions of  four  others  are  now  awaiting  to  be  passed 
upon.  At  the  last  meeting  a  debate  took  place  on 
"Steam  Engine  Economy,"  which  was  ably  discussed 
and  illustrated.  The  Association  has  been  presented 
with  forty  catalogues  from  manufacturers. 

KINGSTON    NO.     ID. 

At  a  meeting  of  Kingston  No.  10  held  on  December 
loth,  papers  were  read  by  Messrs.  R.  Priestly  and  W. 
Woodrow  relating  to  the  horse  power  of  steam  engines 
and  boilers.  Mr.  F.  W.  Simmons  followed  by  an  essay 
on  the  latest  production  of  electricity  directly  from  coal, 
illustrating  the  subject  by  experiments  and  the  use  of 
charts.  Below  will  be  found  the  calculations  of  Mr. 
Priestly,  which  we  have  simplified  in  some  respects  : 

Rule  :  To  find  the  horse  power  of  a  boiler  always 
find  the  number  of  square  inches  and  divide  by  144, 
which  gives  the  square  feet  of  heating  surface,  and 
divide  by  fifteen  square  feet,  which  is  an  average  allow- 
ance for  one  horse  power  of  a  boiler.  Divide  the  horse 
power  bj'  2  and  you  have  the  proper  grate  surface,  and 
allow  ]-2  square  inch  of  safety  valve  to  each  square  foot 
of  grate  surface  generally.  From  ^^  to  J^  of  a  square 
foot  grate  surface  is  allowed  to  each  horse  power  of  a 
boiler.  To  find  the  horse  power  of  a  boiler,  find  the 
number  of  square  feet  of  heating  surface  and  divide  by 
15.  Fifteen  square  feet  of  heating  surface  is  the  general 
allowance  for  a  h.  p.  of  a  boiler. 

Example  : 

Let  D  =  diameter. 
T  =  tubes. 
H  =  heads. 
S  =  shell. 
L  =  length. 
Heating  surface  in  S  =  5^  of  total  area  of  S, 
.•.  -,'2,  (D  of  S  X  3. 1416  X  L  of  S)  =  7-3  (4'  X  3. 1 4 16  X  25')  =  209.44  sq.  ft. 
Heating  surface  in  H  =  area  of  H  -  area  of  ends  of  2  T. 
2(D'of  H  X  .7854)  -  4(D-of  T  X  .7854  = 
Ji6"xi6"x.7854)_ 


2(4'x4'x.7854)-4l 


144 


'  =  2.0944  sq-  ft- 


Heating  surface  of  tubes; 
2(D'of  T  X  .7854  X  Lof  T)^ '*'^  "'^ 


_-7854i 
'44 


25X  I2)_ 


—  =209.44  sq.ft. 

Total  heating  surface  =  209.44+  2.0944  +  209.44  =  420.9744  sq.  ft. 
15  sq.  ft.  per  h.p. 


.•.  h.p.  of  boiler 


or  about  28  h.p. — Ans. 


Rule.  :  To  find  the  horse  power  generated  in  any 
kind  of  a  boiler  when  running,  first,  notice  how  long  it 
will  take  to  evaporate  i  inch  of  water  in  the  glass 
gauge,  divide  this  into  60,  which  gives  number  of  inches 
evaporated  in  one  hour  ;  second,  multiply  the  average 
diameter  where  evaporation  took  place  by  the  length  of 
the  boiler  in  inches  ;  this  multiplied  by  the  number  of 
inches  evaporated  and  the  answer  divided  by  .  1728  gives 
the  cubic  feet  of  water  evaporated  in  one  hour. 

There  is  no  such  thing  as  a  horse  power  to  a  steam 
boiler — it  is  a  measure  applicable  only  to  dynamic  effect; 
but  as  boilers  are  necessary  to  drive  steam  engines  the 
same  measure  applied  to  steam  engines  is  now  univer- 
sally applied  to  the  boiler.  The  standard  as  fixed  is  one 
cubic  foot  of  water  evaporated  per  hour  from  and  at  212 
degrees.  For  such  horse  power  this  at  that  time  was 
the  requirement  of  the  best  engine  in  use.  At  the 
Centennial  Exposition  in  1876,  a  board  of  engineers 
selected  from  all  parts  of  the  world  adopted  as  a  stand- 
ard for  tests  of  boilers  30  pounds  of  water  evaporated 
per  hour  under  a  steam  pressure  of  70  pounds  per  square 
inch  as  representing  one  boiler  horse  power.  The 
general  rule  in  estimating  horse  power  of  boilers  is 
based  on  its  evaporating  one  cubic  foot  of  water  horse 
power  per  hour  one  foot,  or  62  )4  pounds,  or  6/23  gallons 
of  water  evaporated  per  hour  is  equivalent  to  one  horse 
power  ;  that  is,  a  boiler  that  will  evaporate  ten  cubic 
feet  of  water,  625  pounds  of  water,  or62^i  gallons  of 
water  per  hour  is  a  boiler  of  10  horse  power. 
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CHEMISTRY  IN  THE  BOILER  ROOM. 

I'.v  \Vm.  Thompson,  Montreal  West. 
Perhaps  a  more  elaborate  heading  might  have  been  chosen, 
but  after  careful  consideration  of  the  importance  to  be  attached 
to  the  requirements  of  the  engineering  profession  and  the  actual 
need  of  at  least  a  rudimentary  education  in  chemistry  before  an 
engineer  can  become  acquainted  with  what  is  really  taking  place 
in  the  plant  under  his  charge,  I  cannot  think  of  a  more  suitable 
or  appropriate  title  for  the  subject  to  be  discussed. 

All  engineers,  no  matter  how  practical,  require  a  theoretical 
education,  and  to  this  end  associations  have  been  established 
where  engineers  can  meet  together  and  discuss  the  various 
branches  of  their  profession.  Varying  degrees  of  success  have 
been  attained,  and  in  a  large  number  of  cases  a  new  enthusiasm 
has  been  propagated  and  many  engineers  have  been  turned  from 
mere  "  machines  "  to  thoughtful,  earnest  men,  anxious  to  know 
their  business,  and  resulting  in  a  new  class  of  engineers  having 
been  formed  who  are  well  acquainted  with  the  nature  of  the 
duties  required  of  them,  and  giving  to  the  steam-user  a  greater 
degree  of  confidence  in  the  ability  of  his  engineer;  on  the  other 
hand  giving  to  the  engineer  a  degree  of  confidence  in  himself 
that  was  formerly  an  unknown  quantity,  and  establishing  the  use- 
fulness of  the  steam  engine  as  a  producer  of  power  more  fully  and 
with  more  favor  than  heretofore. 

The  designer  and  builder  of  steam  engines  and  boilers  in 
Canada  has,  I  think,  kept  pace  with  the  demand  upon  his  energy 
and  resources,  and  he  can  to-day  bravely  and  confidently  face 
competition  from  whatsoever  source,  and  prove  that  a  steam 
plant  is  not  the  hungry  article  many  people  would  have  the  con- 
sumer believe,  "f  he  designer,  however,  to  enjoy  success,  must 
of  necessity  have  the  co-operation  and  assistance  of  the  operating 
engineer.  A  modern  plant  in  the  hands  of  an  engineer  who  only 
knows  enough  to  oil  and  "tinker"  stands  a  mighty  poor  chance 
of  proving  an  unqualified  success.  The  importance  of  this  has 
already  been  evidenced  by  the  establishment  by  the  engineers 
themselves,  of  the  organizations  already  mentioned,  and  more 
particularly  by  the  establishment  in  our  leading  universities  of 
faculties  to  impart  this  important  knowledge.  A  new  era  seems 
to  be  opening  up  in  engineering  circles,  when  ability  will  be  more 
readilv  recognized  and  when  an  engineer  will  require  another 
kind  of  ability  than  that  necessary  to  do  a  certain  amount  of 
manual  labor  in  a  given  time,  or  a  certain  amount  of  wire-pulling 
to  secure  a  "job."  Prominent  evidence  of  this  can  be  seen  by 
the  recent  decision  of  the  Toronto  City  Council  to  appoint  the 
engineer  to  the  new  city  hall  by  a  competitive  examination. 

Public  safety  demands  that  every  engineer  should  pass  a 
qualifying  examination  before  being  allowed  to  take  charge  of  a 
steam  plant,  although,  unfortunataly,  we  have  no  general  law  to 
this  eflfect.  Wheie  these  examinations  are  in  effect,  candidates 
are  examined  on  what  may  be  termed  a  graduated  scale,  and 
certificates  granted  accordinglv.  The  examination  comprises,  as 
it  very  properly  should,  a  close  examination  on  the  strength  and 
management  of  boilers — such  as  the  required  thickness  of  plate, 
diameter  and  pressure  being  given  ;  the  safe  working  pressure, 
thickness  of  plate  and  diameter  being  given;  the  strain  per  sec- 
tional inch,  thickness  of  plate,  diameter  and  pressure  being  given  ; 
the  required  strength  of  furnaces  and  flues  under  varying  condi- 
tions ;  strength  of  plate  at  joints  as  compared  with  solid  plate; 
strength  of  all  rivetted  joints,  etc.  In  other  words,  the  examina- 
tion proceeds  under  the  well  known  theory  that  the  weakest  part 
of  a  boiler  is  its  greatest  safe  working  stress,  and  no  engineer 
should  under  any  circumstances  be  allowed  to  take  responsible 
charge  of  any  sleam  boiler  until  these  questions  are  thoroughly 
understood,  any  more  than  a  navvy  out  of  a  ditch  should  be  called 
upon  to  prescribe  for  a  case  of  smallpox  or  other  disease. 

If,  then,  public  safety  requires  the  engineer  to  have  a  certain 
theoretical  as  well  as  practical  knowledge  and  experience,  his 
employer  will  require  a  certain  other  knowledge,  and  his  own 
pride  and  skill  in  his  employment  will  demand  that  he  acquire  all 
the  knowledge  possible  as  to  what  takes  pl.ice  from  the  co:il  pile 
to  the  time  he  turns  out  his  power  as  the  finished  article.  Unfor- 
tunately this  knowledge  is  not  easily  acquired  even  after  years  of 
experience,  and  when  the  engineerj^has  mastered  the  operation  of 
his  engine,  he  slops  there  and  looks  no  further. 

Every  engineer  who  is  at  all  observant  knows  ih.il  conibiisllon 
takes  place  under  certain  defined  conditions,  and  that  in  many 
lases  a  sediment  is  formed  in  his  boiler  feed  w.ater  that  is  a  con- 
stant cause  of  anxiety  to  him  and  a  menace  to  the  life  of  his 
boiler,  and  that  from  some  cause  or  other  a  certain  deterioration 
giadually  takes  place  in  his  boiler  plates,    stays  and  other  acces- 


sories ;  that  different  conditions  exist  under  different  circum- 
stances, and  to  such  an  extent  thai  it  seems  almost  impossible  to 
master  the  various  difficulties. 

A  close  student  of  chemistry  will  find  that  in  nearly  every  case 
the  cause  of  these  varying  conditions  is  the  result  of  a  certain 
chemical  reaction  constantly  taking  place,  and  also  that  a  know- 
ledge of  chemistry,  enabling  the  operator  to  understand  the  reac- 
tion, will  also  enable  him  to  neutralize  the  reaction  to  a  greater 
or  less  degree.  Hence  it  becomes  essential  that  an  engineer,  to 
thoroughly  understand  and  comprehend  what  is  constantly  taking 
place  from  coal  pile  to  finished  power,  requires  a  knowledge  of 
chemistry,  and  the  more  complete  our  chemical  knowledge,  the 
better  and  more  proficient  engineers  we  shall  certainly  become. 

It  is  not  my  intention  to  undertake  at  the  present  time  to  dis- 
cuss all  the  chemical  reactions  that  may  usually  be  expected  to 
take  place,  but  in  the  present  instance  to  discuss,  and  as  plainly 
as  possible,  the  chemical  reaction  constantly  taking  place  during 
the  combustion  of  fuel. 

.As  every  engineer  knows,  coal  is  a  black,  inert  mass,  obtain- 
able in  many  grades  and  degrees  of  efficiency  ;  that  when  sup- 
plied with  draught  and  heat  it  burns  up  and  disappears,  giving 
off  during  this  operation  both  heat  and  light,  and  that  it  is  this 
peculiarity  that  makes  it  so  valuable  and  generally  used  for  the 
production  of  power.  If  our  knowledge  stops  here  we  have  really 
learnt  nothing  of  any  importance.  Then,  engineers,  go  still 
further,  and  note  that  during  the  process  of  "  burning,"  as  usually 
styled,  certain  gases  are  formed  which  have  a  given  calorific 
value,  and  to  save  fuel  we  must  take  precaution  to  utilize  these 
gases.  We  know  as  a  matter  of  fact  that  these  inflammable 
gases  had  no  existence  as  such  when  coal  was  placed  in  the  fur- 
nace, consequently  they  must  have  been  formed  after  being  placed 
within  the  furnace,  and  by  some  process  not  at  once  understood. 
We  all  know  this  to  be  an  actual  fact  ;  then  in  the  face  of  this,  is 
it  not  reasonable  for  us  to  endeavor  to  learn — first,  what  is  the 
composition  of  coal  that  gives  it  this  peculiarity  of  burning  up 
and  throwing  out  heat  ?  We  know  that  it  does  this,  but  "  why  ?  ' 
Why  will  not  clay,  iron,  stone,  sand  or  any  other  mineral  do  the 
same  work  or  behave  in  the  same  way  under  similar  conditions  ? 
We  know  they  will  not,  but  when  asked  "  why  ?"  we  have  simply 
to  say  we  do  not  know.  Now,  if  coal  has  this  peculiarity,  and 
under  certain  conditions  forms  gases,  there  is  certainlv  a  reason 
for  it,  and  fortunately  for  us  the  chemical  art  places  all  these 
things  in  simple  array  before  us,  so  that  they  are  easily  under- 
stood and  actually  placed  under  our  control.  This  very  fact  leads 
me  to  say  that  the  more  chemical  knowledge  we  can  obtain,  the 
better  engineers  we  shall  become.  No  matter  how  clever  you 
are  you  cannot  intelligently  operate  an  engine  unless  you  under- 
stand it,  and  for  the  same  reason  )ou  cannot  intelligently  produce 
power  from  coal  unless  the  process  of  combustion  is  fully  under- 
stood. We  want  to  know  what  coal  is,  what  are  its  component 
parts,  v;hat  makes  it  burn,  why  gases  are  formed,  what  thev  are, 
how  formed,  how  burned  to  give  best  results,  and  why,  when 
coal  burns,  it  gives  offbeat,  and  how  much,  and  finally  what  be- 
comes of  it. 

Coal  burnt  is  not  destroyed  ;  it  has  simply  changed  from  ;i 
black  inanimate  mass  into  some  other  substance  or  substances 
which  we  shall  consider  later  on. 

(To  be  Conlinued.) 


IMPORTANT  PATENT  DECISION. 

By  recent  decision  of  the  United  .States  Circuit  Court  at  Cincin- 
nati, O.,  the  Dodge  and  Philion  patent  for  separable  wood  pulleys, 
covering  the  compression  fastening  and  interchangeable  bushing 
system,  is  broadly  sustained.  Under  the  patent  laws,  the  user, 
the  seller  and  the  manufacturer  are  all  held  to  be  infringers  and 
liable  as  such  to  the  owners  of  the  patent.  The  Dodge  Wood 
Split  Pulley  Company,  of  Toronto,  is  t.iking  proceedings  against 
infringers  of  their  patent  in  Canad.i. 


We  have  received  from  the  publisher,  Mr.  Chas.  A.  Hewitt,  510 
Royal  Building,  Chicago,  a  copy  of  a  book  entitled  "  The  N.ilion:il 
Electrical  Code,"  by  Price  &  Richardson,  electrical  engineers. 
It  is  an  analysis  and  explanation  of  the  Underwriters'  electrical 
code,  and  the  common  analagiesand  simple  definitions  used  make 
it  i^sily  intelligible  to  non-experts.  The  authors  have  under- 
taken to  expl.ain  the  m.itter  in  ordinary  language  for  the  special 
benefit  of  insurance  inspectors  and  electrical  students,  as  well  as 
central  station  men.  In  the  appendix  are  found  tables  and  curves 
for  me.tsuring  wires,  and  the  full  text  of  the  underwriters'  code. 
Price  $2.00. 
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In  all  business  it  is  of  importance  to 


and  Forward. 


Stock  of  what  is  left  in  hand,  to  see 
whether  the  business  has  improved  or  not  since  last 
stock-taking,  and  from  the  operations  undertaken  to 
derive  some  useful  information  which  may  increase  the 
experience,  or  indicate  in  what  particular  direction  the 
business  will  be  capable  of  extension  in  the  future.  En- 
gineering works  are  as  easily  reduced  to  book-keeping 
as  any  other  business,  and  it  will  be  of  considerable 
value  to  every  engineer — no  matter  whether  he  belong 
to  the  civil,  mechanical,  or  electrical  branch  of  the  pro- 
fession— to  periodically  edit,  so  to  speak,  the  experience 
gained  during  the  preceding  year  or  so,  with  the  view 
of  enabling  him  either  to  avoid  errors  in  the  future  or 
of  strengthening  his  convictions  along  any  particular 
line.  In  electricity  such  a  review  is  likely  to  be  of  even 
greater  value  than  in  the  other  branches,  for  the  science 
is  now  in  the  period  of  vigorous  growth  and  extension, 
when  almost  every  week  adds  something  new  to  our 
knowledge,  and  experiences  crowd  in  so  thick  and  fast 
that  we  are  sometimes  almost  bewildered  with  their 
number  and  variety.  And  yet  it  will  never  do  to  say 
"  Enough,"  for  a  slight  halt  will  mean  falling  far  be- 
hind in  the  race  of  progress.  This  progress  has  become 
evident  along  very  many  lines,  and  has  every  prospect 
of  being  permanent.  As  the  student  becomes  more  and 
more  interested  in  the  countless  problems  presented  to 
him,  so  does  his  desire  for  knowledge  increase,  so  does 
his  comprehension  improve,  and  in  like  proportion  do 
his  results  become  more  satisfactory.  It  is  especially 
remarkable  that  for  some  time,  the  interest  evinced  by 
those  responsible  for  the  operation  of  electric  lighting 
and  power  houses  in  Canada  has  stimulated  a  rrore 
thorough  investigation  into  the  economics  of  central 
station  practice.     These  investigations  have  been   fruit- 
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ful  of  results,  leading-  in  very  many  cases  to  a  startling 
change  in  methods  of  operating,  and  in  some  few  to 
scrapping  or  alteration  of  entire  plants.  It  is  observ- 
able that  electric  plants  are  being  more  and  more  recog- 
nized as  capable  of  careful  designing  ;  that  the  opinion 
is  growing  and  taking  firm  hold,  that  the  various  com- 
ponent machines  and  apparatus  are  all  intended  to  work 
together  as  one  coherent,  harmonious  whole,  and  that 
therefore  the  due  and  proper  proportion  of  boilers,  en- 
gines, generators,  etc.,  to  each  other  should  be  carefully 
calculated.  This  conviction  has  led  to  considerable  at- 
tention being  paid  to  the  preliminary  engineering,  to 
which  little  or  no  importance  used  to  be  attached. 
Speaking  generally,  however,  the  past  year  has  been 
memorable  for  the  breaking  away  from  old-time  ideas 
and  opinions,  for  the  somewhat  cautious  acceptance  ot 
those  principles  of  practical  electricity  which  have  been 
experimentally  determined  in  Europe  and  the  United 
States,  and  for  the  general  awakening  to  the  fact  that 
electricity  is  a  special  science,  to  be  studied  as  such. 
We  are  now  shaking  off  the  fetters  placed  on  the  in- 
dustry by  an  extreme  conservatism  ;  we  are  climbing 
out  of  the  ruts  marked  for  us  by  manufacturing  exigen- 
cies, and  are  learning  more  to  think  for  ourselves. 
This  is  really  the  cause  of  the  developments  that  have 
taken  place  along  many  lines,  and  is  a  favorable  augury 
for  the  future.  The  lines  of  progress  may  be  grouped 
into  probably  four,  viz.:  Improvements  in  Engineering 
Practice  ;  Improvements  in  Manufacturing  ;  Improve- 
ments in  Operating  Practice  ;  .Application  of  Electric 
Power  in  New  Directions. 


Taking  these  up  serictim  :  It  is  quite  remarkable 
how,  in  the  last  twelve  months,  the  engineering  of  elec- 
trical enterprises  has  received  great  and  increasinij  at- 
tention. The  European  practice  of  placing  all  engineer- 
ing details  from  water  power  or  steam  plant,  right  up  to 
the  distribution  system  of  a  lighting,  or  the  transmission 
system  of  a  railway  plant,  in  the  hands  of  competent 
engineers  in  independent  practice,  is  apparently  becom- 
ing more  favorably  considered  among  us,  with  the  most 
beneficial  and  evident  results.  By  the  adoption  of  such 
a  course  electrical  enterprises  have  been  more  and  more 
planned  with  reference  to  the  engineering  and  commer- 
cial conditions  of  a  particular  case  ;  have  been  designed 
as  means  to  particular  ends,  and  less  and  less  as  so 
many  "  ads  "  for  a  particular  "system."  In  this  we 
are  adopting  the  course  so  strongly  recommended  by 
.American  electrical  publications,  as  tending  to  better  en- 
gineering, and  therefore  to  greater  pecuniary  success. 


In  manufacturing  also  we  have  seen  great  improve- 
ments and  extensions.  At  least  two  quite  new  manu- 
facturing companies  have  entered  the  field,  and  pur- 
chasers have  now  a  very  much  more  extended  market 
wherein  to  select  what  they  consider  most  suitable  for 
their  wants.  For  lighting  purposes  we  now  are  able  to 
choose  between  generators  representing  three  well 
known  types — inductor,  iron-clad  and  surface-wound 
armatures.  Alternating  arc  lamps,  and  long  burning 
arcs  on  constant  potential  circuits,  are  quite  numerous, 
and  giving  good  satisfaction,  and  what  is  of  special  im- 
portance to  single  phase  central  stations,  a  single  phase 
alternating  current  motor  is  now  obtainable,  and  giving 
good  results,  in  sizes  up  to  loh.p.  and  larger.  Where- 
as a  couple  of  years  ago  direct  current  generators  and 
motors  were  sold  only  by  about    four   companies,    now 


we  find  at  least  nine  difl^erent  makes,  and  all  good. 
The  consequent  competition,  ^vhile  it  has  greatly  re- 
duced the  cost  of  goods,  has  also  happily  necessitated 
great  improvements  in  their  quality  and  efficiency  ;  com- 
petition has  been  along  the  lines  of  improvement  as  well 
as  along  that  of  price  only.  In  lamps  and  transformers 
the  same  result  is  noticeable— competition  has  forced  a 
much  closer  study  of  the  principles  of  design  and  con- 
struction of  all  apparatus,  with  consequent  benefit  to 
the  purchaser.  In  alternating  current  apparatus  the 
market  has  been  extended  so  as  to  include  two  new 
makes  of  generator,  and  at  least  one  entirely  novel  form 
of  watt-meter.  Electric  railway  apparatus  does  not 
seem  to  have  broken  new  g-round  yet,  although  in  the 
near  future  we  may  reasonably  expect  great  advances. 

.•\s  power  machinery,  two  and  three-phase  generators, 
with  motors  both  induction  and  synchronous,  represent 
quite  the  highest  development  of  such  apparatus,  we 
would  not  be  justified  in  expecting  any  marked  improve- 
ments or  modifications  for  some  time  yet.  In  this  line 
probably  the  most  interesting  and  important  achieve- 
ment is  that  by  which  we  are  enabled  to  transform  a  set 
of  currents  bearing  one  particular  phase  relation  to 
another  set  bearing  a  quite  different  relation.  That  is 
to  say,  we  can  transform  a  two-phase  to  a  three-phase, 
and  vice  versa  ;  so  that,  for  instance,  current  may  be 
generated  in  two-phase  by  a  suitable  machine,  and  if  de- 
sired it  can  be  transmitted  to  any  reasonable  distance  as 
a  three-phase  and  then  transformed  back  to  a  two-phase 
or  used  as  a  three-phase,  as  may  be  most  convenient. 


In  steam  engine  circles  we  have  had  occasion  to  wel- 
come the  introduction  of  another  first-class  high-speed 
engine.  In  the  matter  of  improvement  in  operating 
practice  the  industry  has  great  cause  to  congratulate  it- 
self on  the  marked  progress  made,  and  more  especiallv 
on  the  fact  that  it  is  a  natural  one,  having  been  started 
spontaneously  in  operating  circles,  and  not  as  a  kind  of 
unnatural  growth.  The  continually  increasing  interest 
taken  in  electrical  matters  by  the  owners  and  operators 
of  central  stations,  large  and  small,  has  led  to  a  more 
careful  investigation  into  results,  which  in  turn  has  itself 
pointed  out  many  possible  economies.  Younger  men 
are  more  frequently  found  in  the  positions  of  electrician 
and  engineer — men  whose  ideas  have  not  been  formed 
in  the  very  early  days  of  electrical  activity,  and  who 
therefore  have  had  nothing  to  unlearn  before  acquiring 
the  new  notions.  Study  seems  to  be  more  general,  and 
the  conviction  growing  that  in  electricity  the  more  one 
studies  the  more  one  finds  to  study.  In  steam  practice 
particularly,  it  is  very  encouraging  to  find  that  properly 
qualified  engineers,  holding  certificates  from  some 
recognized  authority,  are  more  generally  sought  for, 
and  that  the  holder  of  a  certificate  takes  a  better  posi- 
tion, and  frequently  can  command  higher  pay,  than  one 
not  so  vouched  tor.  This  is  entirely  as  it  should  be, 
and  we  should  like  to  see  the  principle  extended  to  the 
granting  of  certificates,  after  due  examination  by  some 
competent  authority,  to  electrical  men.  This  infusion 
of  younger  blood  has  had  very  beneficial  results  in  many 
cases,  and  it  is  not  difficult  to  predicate  that  within  the 
next  few  years  we  shall  hear  a  different  story  from  cen- 
tral station  men  who  now  write  in  the  doleful  plaint  : 
"  Electricity  doesn't  pay." 


In  the  line  of  new  enterprises  we  can  chronicle  some 
that  place  Canada  at   least   in    respectable    competition 
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with  other  countries.  When  the  Lachine  Power  Co. 
and  the  Chambly  Power  Co.  have  completed  their  con- 
structions, Montreal  will  take  a  front  place  among  cities 
as  regards  its  power  facilities  ;  and  there  are  other  pro- 
posed power  enterprises,  such  as  that  of  the  Keewatin 
Power  Co.,  whose  magnitude  will  be  unrivalled.  The  ad- 
vantages of  electrical  distribution  of  power  through  fac- 
tories and  cities  have  been  more  cordially  acknowledged 
by  the  manufacturinginterest,andwe  see  with  satisfaction 
that  motors  are  used  in  cotton  mills,  paper  mills,  etc., 
displacing  small,  inefficient  steam  engines.  Electricity 
is  also  forcing  its  way  "  electrolytically,"  as  witness  a 
western  Ontario  salt  works  using  current  for  the  electro- 
deposition  of  salt.  It  is  to  be  regretted  that  storage 
batteries  are  not  yet  received  among  us,  as  aids  in  power 
houses.  In  the  railway  line  there  has  not  been  a  great 
deal  to  notice,  but  the  very  many  enterprises  in  the  pro- 
motion stage  augur  a  wonderful  activity  in  the  near 
future.  There  has  been  for  some  time  before  the  public 
a  proposed  long  railway  to  connect  points  in  eastern  and 
western  Ontario,  utilizing  several  water  powers  along 
its  route,  and  transmitting  current  therefrom  over  great 
distances,  but  it  is  well  to  be  cautious  in  expressing  any 
opinion  as  to  such  very  extensive  enterprises. 


A  forecast  of  probable  electrical  developments  in  the 
near  future  seems  to  indicate  a  great  activity  in  all  lines. 
Manufacturers  will  in  all  likelihood  have  their  hands  full 
of  business,  but  competition — if  the  public  cares  to  avail 
itself  of  the  advantage — will  keep  prices  down.  Inductor 
type  alternators,  both  single  and  polyphase,  will  prob- 
ably grow  in  favor  and  in  time  displace  the  older  types 
ot  armature.  We  hope  to  see  the  220-volt  lamp  take  a 
front  place  in  new  work.  In  railway  work  it  seems 
probable  that  the  alternating  current  will  evolve  up  to 
the  commercial  point,  and  produce  an  induction  motor 
suited  for  railway  requirements.  We  also  hope  and  be- 
lieve that  the  improvement  in  operating  practice  will  be 
even  more  satisfactory  during  the  coming  twelve  months 
than  in  the  past.  We  would  suggest  that  the  good 
resolutions  for  '97  should  include  the  following  :  Care- 
ful reading  and  study  ;  an  examination  into  the  eco- 
nomics of  our  power  houses  ;  an  experimental  study  of 
our  distribution  systems,  including  transformers  ;  a 
sharp  look-out  for  any  new  methods  or  devices  where- 
by we  can  increase  our  efficiency  or  decrease  our  ex- 
penses. 

The  Montreal  Street  Railway  Company 
Turkey  and  Pudding,  are  said  to  have  distributed  six  tons   of 

turkey  and  three  tons  of  plum  pudding 
among  their  employees  at  Christmas.  We  are  not  in- 
formed as  to  whether  the  company's  system  was  in 
workable  condition  or  not  on  the  day  following  the 
festival,  but  presuming  it  to  have  been,  it  speaks 
wonders  for  the  digestive  powers  of  the  staff. 


standard  of  Efficiency 


A  COMMITTEE  recently  appointed  by  the 
for  Incandescent      German  Electrical  Institute   to  investi- 
Lamps.  g^^jg    jj^jj.    subject,    and    draft    a  set  of 

standard  rules  and  regulations  for  the  guidance  of  manu- 
facturers and  consumers,  has  concluded  its  labors. 
Among  the  recommendations  is  one  to  permit  of  a  varia- 
tion of  2  per  cent,  in  the  voltage  marking  of  lamps 
ordered,  the  lamps  to  be  tested  by  the  marking.  It  is 
suggested  that  a  variation  of  6  per  cent,  in  candle  power 
or  energy  be  permitted,  but  the  lamps  may   be    rejected 


if  it  is  found  that  upwards  of  25  per  cent,  of  the  lamps 
tested  exceed  these  limits.  The  standard  of  lamp  life  is 
to  be  the  number  of  hours  at  which  the  lamp  has  lost 
20  per  cent,  of  its  rated  candle  power  when  operating  at 
normal  voltage. 


A  CARD  containing  warnings  and  sug- 

Prevention  of  Acci-    „      »■  ,      ■  .  ,  .    •    ■  . 

dentsiromEiectncty.&estions  designed  to  prevent  injury  to 
persons  from  contact  with  electric  cur- 
rents has  been  issued  by  the  Manufacturers'  Accident 
Association  of  France,  to  be  posted  in  all  factories  where 
electric  currents  or  electric  apparatus  are  employed.  It 
is  prescribed  that  work,  workmen,  iron  tools,  or  other 
objects  not  connected  with  the  electrical  machinery, 
should  not  be  allowed  to  come  in  proximity  thereto.  It 
is  recommended  that  rubber  carpets  or  mats  or  board 
platforms  supported  on  glass  or  brick  should  be  placed 
on  the  floor  about  the  machines  for  the  attendants  to 
walk  upon  while  in  the  discharge  of  their  duties.  At- 
tention is  called  to  the  fact  that  an  imperceptible  punc- 
ture will  destroy  the  protective  quality  of  a  rubber  glove, 
and  for  this  reason  persons  handling  wires  should  use 
one  hand  only  and  keep  the  other  as  far  removed  as 
possible  from  wire  or  metal  of  any  kind.  In  case  fire 
should  appear  around  any  wire,  switchboard,  or  other 
electrical  apparatus,  it  is  absolutely  forbidden  to  throw- 
water  or  wet  cloths  on  it,  or  to  allow  anything  of  the 
kind  to  come  in  contact  with  any  wires  or  electrical  ap- 
paratus whatever  until  the  current  has  been  shut  off 
from  the  locality  by  cutting  the  wires  or  otherwise. 
High  tension  wires  are  not  to  be  touched  on  anj  pre- 
text, however  thick  the  insulation  ;  and  no  person  is  to 
be  allowed  to  enter,  without  special  authority,  the  place 
where  transformers  are  installed,  or  to  carry  a  light  or 
smoke  in  a  room  containing  accumulators.  In  regard 
to  the  latter  it  is  explained  that  the  action  of  accumu- 
lators is  accompanied  by  the  evolution  of  hydrogen  gas, 
so  that  explosions  may  easily  occur,  unless  the  place  is 
well  ventilated  and  fire  kept  out  of  it. 


Elsewhere  in  this  number   is  printed 

Tlie  Future  of  the  .•      ,  r  4  •  l-    u 

Horseless  Vehicle.  Particulars  of  a  motor  carnage  which 
has  beeen  invented,  manufactured  and 
practically  tested  in  Toronto.  The  vehicle  is  propelled 
by  electricity  generated  by  a  storage  battery.  While  it 
is  gratifying  to  know  that  Canada  is  well  to  the  front  in 
this  as  in  other  lines  of  development,  the  question  pre- 
sents itself,  what  useful  purpose  is  likely  to  be  served  by 
such  a  vehicle  that  is  not  now  as  well  served  by  the  horse, 
the  electric  car  and  the  bicycle?  In  other  words,  can 
the  need  for  motor  vehicles  be  demonstrated  in  a  way  to 
lead  to  their  introduction  and  use  on  a  large  scale  ?  To 
us  it  does  not  seem  probable  that  they  could  be  made  to 
displace  the  horse  to  any  extent  either  outside  or  inside 
of  cities.  In  the  country  the  horse  is  employed  for  a 
variety  of  purposes  in  addition  to  traction.  This,  added 
to  the  fact  that  ordinary  horseflesh  is  cheap  and  cheaply 
maintained  for  country  purposes,  seems  practically  to 
shut  the  door  in  this  direction  to  the  motor  vehicle.  On 
the  contrary,  in  cities,  transit  requirements  for  freight 
and  passengers  appear  to  be  cheaply  and  efficiently  sup- 
plied by  horses,  electric  cars  and  bicjcles.  Even  now, 
as  compared  with  a  few  years  ago,  horses  have  largely 
disappeared  from  our  streets.  Those  that  remain  are 
chiefly  employed  for  cartage  purposes  or  for  the 
pleasure  of  the  wealth)'.  For  neither  of  these  pur- 
poses   does    the    motor    vehicle    seem  as    well  adapted 
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or  likely  to  come  into  favor.  It  might  be  employed 
for  the  carrying'  of  light  parcels,  but  unless  its  es- 
timated cost  can  be  greatly  reduced,  it  will  prove  too 
expensive  for  this  purpose.  If  any  of  our  readers  can 
find  a  basis  on  which  to  form  a  more  sanguine  esti- 
mate of  the  outlook  for  the  motor  vehicle,  we  would  be 
pleased  to  publish  their  views  on  the  subject. 


The  revolution  in  lighting  which  was 
Acetylene  Gas.  predicted  from  the  discovery  of  acety- 
lene gas  has  not  assumed  a  material 
form,  and,  judging  by  the  indications,  never  will.  If 
the  discovery  had  been  as  valuable  as  man)'  persons 
supposed  it  to  be,  the  time  which  has  elapsed  since 
it  was  publicly  announced  would  have  sufficed  to 
give  it  a  commercial  standing.  Instead  of  advancing 
it  appears  to  be  fast  retrograding  in  public  esteem,  as  it 
becomes  better  known.  Its  dangerous  character  can 
be  judged  by  the  restrictions  with  which  the  Chicago 
Board  of  Underwriters  has  surrounded  its  use.  These 
restrictions  are  briefly  as  follows  : — "The  apparatus  for 
the  generation  or  storage  of  the  gas  or  of  calcium  car- 
bide to  be  contained  in  a  fireproof  bujlding  detached 
from  any  insured  building  at  least  ten  feet,  and  not  else- 
where on  the  premises.  2.  The  valves  or  devices  of 
whatever  nature  for  controlling  the  pressure  of  the  gas 
shall  be  located  inside  the  fireproof  building  above  de- 
scribed, and  a  cut-off  provided  between  said  building 
and  the  building  insured.  3.  The  piping  of  the  build- 
ing insured  shall  be  provided  with  a  pipe  outlet  into  the 
open  air,  controlled  by  a  safety  device  so  arranged  as  to 
let  the  gas  escape  outside  the  building  insured  whenever 
the  pressure  on  the  piping  in  the  building  exceeds  four 
ounces  to  the  square  inch.  This  permit  is  granted  in 
consideration  of  the  agreement  of  the  insured  to 
comply  with  the  above  restrictions  and  conditions.  The 
generation,  storage  or  use  of  acetylene  gas  or  of  calcium 
carbide  in  violation  of  the  restrictions  and  conditions 
named  is  hereby  agreed  and  declared  to  be  an  increase 
of  hazard  that  is  not  assumed  under  this  policy,  and  in 
case  of  any  such  violation  this  policy  shall  thenceforth 
be  null  and  void."  It  is  a  foregone  conclusion  that  a 
method  of  lighting  which  is  thus  marked  "dangerous," 
and  which  can  only  be  used  under  special  and  incon- 
venient conditions  such  as  those  stipulated  by  the  Un- 
derwriters' .'\ssociation  of  Chicago,  will  never  find  its 
way  into  general  use.  The  trend  of  events  in  relation  to 
this  discovery  is  also  seen  in  the  fact  that  shares  of  the 
.Acetylene  Company,  of  New  York,  after  being  quoted 
at  $400,  are  said  to  have  been  recently  sold  for  50  cents. 


KEEP  ON  ADVERTISING. 

No  business  man  not  yet  dead  in  the  shell  but  can  see 
even  in  dull  times  an  opportunity  to  let  the  world  know 
that  he  is  alive.  In  advertising  one's  business  it  is 
perhaps  three  times  out  of  four  a  blind  and  fatal  mistake 
to  leave  the  public  in  the  dark  as  to  whether  the  factory 
is  still  running  and  the  owner  thereof  alive  or  dead. 
No  industry  that  is  not  overdone  or  wrongly  located 
can  be  effectually  downed  by  a  spell  of  depression. 
Consumers  do  not  quit  the  world  as  some  gentlemen 
did  in  the  days  of  Noah,  and  if  unable  to  purchase  what 
they  need  to-day,  the  same  need  speaks  for  itself  to- 
morrow. When  the  wind  is  low,  mend  your  sails,  and 
the  man  who  is  prepared  for  the  breeze  is  the  man  most 
benefitted  by  the  same. — Power  and  Transmission. 


BY  THE  WAY. 
O.VE  of  the  most  attractive  window  advertisements 
ever  shown  in  Canada  has  been  constructed  by  the  aid 
of  electricity,  to  draw  public  attention  to  the  Massey- 
Harris  Company's  bicycle.  The  frame  of  a  bicycle 
placed  in  the -window  of  the  company's  show-room  on 
Vonge  street,  Toronto,  has  been  covered  with  small 
incandescent  lights,  which,  when  lighted,  display  the 
outline  of  the  machine  in  a  variety  of  beautiful  colors. 
By  the  aid  of  a  miniature  electric  motor  the  machine  is 
shown  in  operation.  Electricity  played  an  important 
part  in  the  window  decorations  of  the  great  stores 
during  the  holiday  season,  and  is  continually  coming 
more  and  more  into  evidence  for  decorative  purposes 
at  public  and  private  assemblies. 


X       X       X       X 


It  may  serve  to  illustrate  the  ability  of  the  electric 
light  to  hold  its  own  against  any  other  form  of  illumi- 
nant,  if  I  repeat  a  little  story  which  a  friend  of  mine 
related  to  me  the  other  day.  "  I  had  occasion,"  said 
he,  "to  visit  recently  a  little  German  village  in  Western 
Ontario,  and  was  surprised  to  find  the  streets  and 
business  places  lighted  by  incandescent  lights.  In  the 
the  hotel  where  I  put  up  there  were  twelve  lights. 
Curious  to  know  what  profit  was  being  made  by  the 
owner  of  the  lighting  plant,  I  enquired  of  the  hotel  man, 
how  much  his  lights  cost  him.  "  Shust  von  cent  each 
for  efery  nighd,"  was  the  reply.  "  Do  you  mean  to  tell 
me,"  said  I,  "that  you  pay  only  about  70  cents  per 
week  for  12  incandescent  lights."  "  That's  shust  aboud 
id,"  said  he,  and  added,  "  it  ust  to  cost  me  20  cents  a 
nighd  ven  I  burnd  lamps."  "Well,"  said  I,  "  I  guess 
the  owner  of  the  lighting  plant  doesn't  make  anything 
out  of  the  business."  "  Doesn't  he?"  replied  the  hotel 
man,  with  a  sarcastic  smile,  "he  gets  his  mill  lighted 
for  nodtings!"  It  will  doubtless  be  comforting  to  the 
hearts  of  owners  of  electric  lighting  plants  to  know  that 
in  one  instance  at  least  the  modern  illuminant  has  been 
able  to  distance  all  competitors,  but  municipal  corpora- 
tions and  others  will  do  well  to  beware  of  drawing 
from  this  incident  the  inference  that  there  are  heaps  of 
monev  to  be  made  in  the  electric  lightingf  business. 


APPARATUS  FOR  TESTING  COAL. 
An  apparatus  by  which  an  engineer  may  test  or 
determine  the  quality  and  adaptation  of  the  coal  he 
receives  is  described  in  the  Boston  Journal  of  Commerce. 
The  test  is  not  intended  to  be  an  analysis,  but  princi- 
pally to  show  the  amount  of  fixed  carbon  in  the  coal 
and  the  percentage  of  ash.  .As  each  carload  of  coal  is 
received,  samples  are  taken  from  twenty  or  more  parts 
of  the  car,  thoroughly  mixed  and  quartered,  each 
quarter  being  also  mixed  and  quartered  until  the  sample 
is  obtained  ;  this  sample  is  then  carefully  weighed,  the 
volatile  matter  driven  off,  weighed  again,  and  the 
carbon  consumed  and  the  ash  weighed.  This  estimate 
is  important  in  guarding  against  the  use  of  coal  having 
an  undue  percentage  of  ash.  The  various  coals  differ 
in  percentage  of  ash  which  they  contain,  some  Cumber- 
land coals  having  from  i  2  to  14  per  cent  of  ash,  while 
a  good  New  River  will  have  as  low  as  3  or  4  per  cent. 
Thus,  though  the  coals  may  look  alike  to  the  average 
engineer,  the  heat  value  characterizing  them  is  10  per 
cent  greater  in  one  description  than  the  other,  and, 
ascertaining  this,  an  important  saving  in  the  cost  of 
fuel  may  result. 
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TORONTO  SCHOOL  OF  PRACTICAL 
SCIENCE. 

The  necessity  of  providing  facilities  by  which  the 
young  men  of  the  country  might  obtain  a  thorough 
scientific  training,  to  fit  them  for  the  positions  which 
were  afforded  by  the  developments  in  the  civil, 
mechanical  and  electrical  engineering  field,  was  first 
recognized  by  the  Ontario  Government  in  the  year 
1887,  when  an  act  was  passed  sanctioning  the  esta- 
blishment of  a  School  of  Practical  Science.  Arrange- 
ments were  made  with  the  Council  ot  University 
College  by  which  the  students  of  the  School  of  Science 
were  permitted  to  enjoy  the  advantage  of  the  instruction 
given  bv  the  University  professors  in  all  the  depart- 
ments of  science  embraced  by  the  work  of  the  school, 
and  when,  in  1889,  these  departments  were  transferred 
to  the  University  of  Toronto,  the  Senate  passed  a 
statute  affiliating  the  school  with  the  University.  In  that 
year  Professor  Gnlbraith  was  appointed  by  the  govern- 


this  journal  are  more  particularly  interested.  The 
engineering  laboratory  occupies  two  floors,  and  has  a 
total  area  of  10,000  square  feet.  It  is  divided  into 
three  departments — the  department  for  testing  materials 
of  construction,  the  department  for  investigating  the 
principles  governing  the  application  of  power,  sub- 
divided into  the  steam  laboratory,  the  hydraulic  labora- 
tory, and  electrical  laboratory,  and  the  department  for 
investigating  problems  connected  with  standards  of 
length,  time,  astronomical  observations,  etc. 

In  the  equipment  for  testing  materials  is  included  an 
Olson  torsion  engine  for  testing  the  strength  and 
elasticity  of  shafting.  This  machine  will  twist  shaft  up 
to  16  feet  in  length  and  two  inches  in  diameter.  The 
equipment  of  the  power  department  is  as  follows  : 

A  Babcock  &  Wilcox  52  horse-power  boiler ;  A 
Harrison-Wharton  12  horse-power  boiler  ;  a  50  horse- 
power Brown  engine,  constructed  specially  for  experi- 
mental   investigation.      It    is    steam  jacketed,   and  has 
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ment  as  principal  of  the  school,  and  the  management 
thereof  was  entrusted  to  a  council  of  which  he  was 
chairman. 

The  regular  departments  of  instruction  are  five  in 
number,  viz  :  Civil  engineering  (including  sanitary 
engineering),  mining  engineering,  mechanical  and 
electrical  engineering,  architecture,  analytical  and 
applied  chemistry. 

The  regular  course  in  each  department  is  of  three 
years'  duration,  at  the  completion  of  which  the  diploma 
of  the  school  is  granted  to  the  student.  The  equipment 
of  the  school  has  been  proceeded  with  year  by  year,  and 
is  now  almost  complete.  There  are  the  chemical,  blow 
pipe,  and  assaying,  stamp  mill,  electrical,  meteorologi- 
cal, \tydrau]]C,  steam  engine,  and  the  testing  of 
materials  laboratories,  in  all  of  which  the  appliances 
are  of  a  standard  in  keeping  with  the  requirements  of  a 
first-class  school. 

We  give  herewith  illustrations  and  some  particulars 
of  the  engineering  equipment,   in  which  the  readers  of 


three  alternative  exhausts  to  the  open  air,  to  a  jet 
condenser,  and  to  a  Wheeler  surface  condenser — pre- 
sented to  the  school  by  Mr.  F.  M.  Wheeler  of  New 
York,  the  inventor.  There  are  also  a.  Blake  circulating 
pump,  a  Knowles  air  pump  and  a  Blake  boiler  feed 
pump  (the  latter  being  a  gift  from  the  manufacturers), 
and  a  machine  for  testing  lubricating  oils  and  measuring 
journal  friction,  built  by  Richie  Bros.,  Philadelphia. 

The  hydraulic  division  is  furnished  with  a  three 
throw  pump,  having  a  capacity  of  500,000  gallons  per 
24  hours.  There  are  also  large  tanks  furnished  with 
orifices,  and  weirs,  measuring  tanks,  etc.  A  three  feet 
jet  turbine,  a  nine  inch  McCormick  and  a  six  inch  New 
American  turbine,  the  latter  the  gift  of  William 
Kennedy  &  Sons,  of  Owen  Sound,  are  also  included, 
together  with  the  usual  measuring  instruments,  indi- 
cators, gauges,  gauge  testing  apparatus,  scales, 
brakes  and  dynamometers.  The  shafting  is  driven  by 
a  7  horse-power  Otto  gas  engine,  a  20  K.W.  Edison 
motor,  and  a  Brown  engine. 
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Coming  to  the  electrical  laboratory,  the  first  section 
is  the  engineering  division,  in  which  a  20  K.W.  motor 
furnishes  the  power  to  drive  several  continuous  current 
dynamos  of  constant  potential  and  current,  as  well  as 
an  alternator.  There  are  two  motors  of  6  and  3  h.p., 
besides  several  smaller  motors,  one  of  which  is  for 
alternating  current.  Recently  there  have  been  added  a 
polyphase  motor,  and  a  rotary  converter.  On  the  walls, 
besides  rheostats,  are  four  types  of  transformers  and 
meters  for  continuous  and  alternating  currents.  Arc 
lamps  of  seven  types  are  hung  around  the  laboratory, 
and  incandescent  lamps  which  may  be  used  for  the 
purposes  of  a  rheostat.  There  are  also  a  battery  of 
Roberts  storage  cells  and  several  chloride  accumulators. 
A  new  switchboard  is  being  constructed  under  the 
personal  supervision  of  Mr.  Rosebrugh,  which,  in 
addition  to  affording  facility  for  inter-connection,  will 
also  carry  measuring  instruments  which  may  be  readily 
introduced     into    any    circuit.      A    Thomson    balance, 


The  electrical  apparatus  in  connection  with  the 
University  of  Toronto,  to  which  students  have  access 
also,  includes  electronometers,  galvanometers,  resist- 
ance coils  and  bridges,  testing  keys,  batteries,  electrical 
machines  (Holz  and  Carre),  Ruhmkorff  coils,  Crookes' 
tubes,  telephones,  etc. 

Electricity  has  also  been  used  to  facilitate  the  study 
of  the  science  of  architecture,  a  powerful  electrical 
stereopticon  being  employed  for  the  illustration  of 
designs. 

In  the  mining  department  a  six  K.W.  constant 
potential  motor,  supplied  by  iio  volt  incandescent 
circuit  of  the  city,  and  made  by  the  Canadian  General 
Electric  Co.,  at  Peterboro',  is  used  for  driving  the 
machines  for  making  tests  of  ore,  etc. 

In  addition  to  taking  the  course  of  instruction  in 
the  school  and  passing  the  requisite  examinations  a 
candidate  for  the  diploma  in  mechanical  and  electrical 
engineering  is  required  to  present  satisfactory   evidence 
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multicellular  electrostatic  voltmeter,  and  high  potential 
electrostatic  voltmeter,  a  Siemens'  ejectrodynamometer, 
and  standard  Weston  measuring  instruments  furnish 
the  means  either  of  accurate  observation  or  for  stand- 
ardization of  instruments  for  ordinary  use.  These  are 
generally  used  in  a  separate  room,  to  which  connection 
is  made.  The  second  section  of  the  electrical  laboratory 
is  a  room  24  by  49  feet,  in  another  part  of  the  basement, 
from  which  iron  has  as  far  as  possible  been  removed. 
Here  ten  masonry  piers  support  galvanometers,  an 
electrometer,    and    other  mirror  reflecting  instruments. 


of  having  had  at  least  one  year's  good  practical  ex- 
perience in  one  of  the  principal  occupations  connected 
with  mechanical  work,  such  as  machinest,  pattern- 
maker, moulder,  steam  engineer,  etc.  There  is  no 
restriction  as  to  the  place  where  the  candidate  may 
have  gained  such  practical  experience. 

In  connection  with  the  school  there  is  the  Engineer- 
ing Society,  which  is  carried  on  by  the  students,  with 
the  approval  and  encouragement  of  the  teachers. 

The  efforts  of  Prof.  Galbraith,  the  Principal,  to 
maintain  the  high  standard  of  the  school  have  met  with 


and    testing   work    can    be    done   free  from  disturbing      much  success,  while  the  cost  of  its  maintenance  is  said 
influences.      Fume  cupboards  and  sinks  have   been  pro-      to    be    less    than    any  similar  institution.      Mr.    T.    R. 


vided  for  work  with  galvanic  and  storage  cells  ;  the 
room  is  also  supplied  with  Wheatstone  bridges, 
Kohirausch  apparatus  for  electrolytes,  standard  divided 
microforad  condenser,  Clark  cells  and  other  apparatus. 
Wires  leading  from  this  room  to  the  switchboard  allow 
measurements  to  be  made  in  connection  with  experi- 
ments in  the  other  laboratory.  Connections  to  the  1 10- 
volt  circuit  of  the  city  are  accessible  in  all  the  rooms. 


Rosebrugh,  M.A.,  is  lecturer  in  electrical  engineering, 
assisted  by  Mr.  A.  E.  Blackwood  ;  Mr.  J.  A.  Duff,  B. 
A.,  is  lecturer  in  applied  mechanics,  and  Mr.  W. 
Minty,  B.A.Sc,  in  mechanical  engineering. 


The  ralcp.iyers  of  Alexandria,  Onl.,  are  moving'  in  the  direc- 
tion of  seeiiringr  an  electric  railway  from  the  Canada  Atlantic 
depot  lo  Green  X'alley.  .1  distance  o(  ^^^  miles. 
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THE  ROMANCE  OF  THE  TELEGRAPH. 

The  December  number  of  the  Methodist  Magazine 
contains  an  article  under  the  above  title  by  Marion 
Norma  Brock,  in  which  the  fact  is  related  that  in  China, 
when  the  telegraph  line  was  built  at  Foochow,  the 
people  broke  it  every  night,  believing  it  would  cast  an 
evil  spell  over  the  country.  They  considered  even  the 
shadow  of  a  pole  tailing  across  a  tomb  as  a  desecration, 
and  as  the  graves  in  China  are  often  in  the  private  gar- 
dens, it  was  difficult  to  secure  "way  leaves,"  for  neither 
love  nor  money  would  induce  the  Chinaman  to  tolerate 
this  sacrilege.  The  natives  of  Senegal  have  a  super- 
stitious dread  of  what  they  call  the  "  white  man's  talk- 
ing-jumbo," and  both  line  and  linesmen  are  left  un- 
molested. In  Coomassie,  the  natives  left  the  white 
man's  wire  alone  after  they  had  constructed  a  thread 
line  of  their  own  and  so  satisfied  their  self- 
respect. 

The    writer    of    this    article    alludes    to  the    vigorous 


The  bison,  on  the  plains  of  the  Cireat  West,  found  the 
accommodating  posts  could  be  pleasantly  used  as  curry- 
combs. They  were,  however,  not  at  all  durable  for  this 
purpose,  as  the  bison  gave  them  vigorous  usage.  To 
protect  the  poles  from  such  treatment,  sharp  iron  spikes 
were  driven  into  a  large  number  of  them.  But  this 
ingenious  device  did  not  work  weU,  for  the  buffalos 
regarded  the  spikes  as  a  great  improvement  to  their 
currycombs,  and  chose  the  spiked  poles  every  time  in 
preference  to  the  others. 


RESIGNATION  OF  MR.  RUTHERFORD. 

Mr.  \V.  Rutherford.  i.-hief  engineer  of  tlie  Can.-idian  General 
Electric  Company,  has  resigned  his  position,  to  accept  the  man- 
agfement  of  the  electric  traction  department,  which  s  now  being 
established  by  the  well-known  English  engineering  and  conlract- 
'ng  firm  of  Dick,  Kerr  &  Company. 

Mr.  Rutherford's  experience  in  mechanical  and  electrical  engi- 
neering, gained  first  in  Cardiff,  Wales,  then  with  tlie  Thomson- 
Houston    International  Electric  Company    in    South  America  and 


EXPERIME.NTAL    E.MGINE,    SCHOOL   OF    Pr.\CTICAL   SCIENCE,    TORONTO. 


opposition  to  the  land  wires  offered  by  the  animal  crea- 
tion. We  are  told  that  in  some  parts  of  Norway,  the 
lovi'er  part  of  the  poles  has  to  be  protected  in  order  to 
keep  the  bears  from  clawing  them  to  pieces,  under  the 
supposition  that  the  humming  of  the  wires  is  the  drone 
of  insects  within  the  posts.  The  large  woodpecker  of 
Norway  and  the  green  woodpecker  of  California,  prob- 
ably deceived  in  the  same  manner  as  the  bears,  bore 
myriads  of  holes  in  the  posts.  Our  busy  Canadian 
woodpecker  appears  to  be  more  sagacious — at  least  his 
attacks  on  the  telegraph  pole  have  not  been  frequent 
enough  to  be  anywhere  recorded.  In  the  tropics,  the 
posts  have  been  treated  with  creosote,  where  iron  poles 
are  not  used,  to  prevent  the  destructive  raids  made  by 
the  white  ants.  Monkeys  find  the  wires  of  the  tele- 
graph make  delightful  performing  bars,  and  frequently 
use  them  in  their  gymnastic  exercises,  thus  causing  a 
serious  leakage  of  the  current.  Mischief-loving  ele- 
phants, in  the  glory  of  their  strength,  will  occasionally 
perform    the  feat    of  levelling    a  dozen    poles   or    more. 


elsewhere,  and  finally  since  1890  as  chief  engineer  of  the  Toronto 
Construction  and  ElecTrical  Supply  Company  and  the  Canadian 
General  Electric  Co.,  has  been  such  as  to  render  him  eminently 
fitted  for  the  important  and  responsible  position  which  he  is  about 
to  undertake.  Practically  the  entire  period  of  electric  railway 
development  in  this  country  is  covered  by  the  five  years  which 
Mr.  Rutherford  has  spent  with  the  Canadian  company,  in  his 
official  connection  with  which  he  has  had  the  supervision  of  the 
engineering  features  of  the  greater  number  of  the  important  elec- 
tric railway  installations  throughout  the  Dominion.  The  engi- 
neering firm  of  Dick,  Kerr  &  Co.  is  one  of  the  largest  in  Great 
Britain,  their  business  as  manufacturers  of  rails  and  general  rail- 
way supplies  being  carried  on  in  all  parts  of  the  world.  In 
Canada  they  are  principally  known  as  selling  agents  for  the 
Phenix  steel  rails,  used  on  the  Toronto  and  Montreal  railway 
systems.  That  they  should  have  considered  the  present  an  oppor- 
tune moment  for  entering  the  electric  railway  field  may  he  taken 
as  e-.tablishing  the  fact  that  the  long  deferred  development  of 
eleclrii_  Ir.-ction  in  Great  Britain  has  commenced  in  earnest.  The 
Electrical  News,  while  regretting  Mr.  Rutherford's  departure 
from  the  ranks  of  Canadian  electrical  engineers,  feels  at  the  same 
time  bound  to  congratulate  hiin  on  the  enlarged  scope  of  his 
future  work,  and  Messrs  Dick,  Kerr  &  Company  on  having  se- 
cured the  right  man  for  the  right  place. 
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CORRESPONDENCE 


AN  ELECTRICAL  LABORATORY. 

Montreal,  December  lolli,  1896. 

To  the  Editor  of  the  Canadian  Electrical  News. 

Sir, — In  reading  over  the  Canadian  Electrilai. 
News  for  the  month  of  December  I  noticed  a  paragraph 
headed  "  Klectrical  Progress." 

\'our  sugge.-ition  that  a  central  station  laboratory 
under  competent  direction  should  be  established,  in 
which  all  sorts  of  tests  could  be  made  is  a  valuable  one. 
Let  me  state,  however,  that  in  our  electrical  department 
of  McGill  University  such  a  laboratorj-  already  exists,  in 
which  we  have  been  carrying  out  practical  tests  on 
transformers,  arc  lamps,  dynamos,  etc.,  for  manufac- 
turing establishments.  The  laboratory  is  very  fully  and 
completely  equipped  for  carrying  on  such  tests,  but, 
strange  to  say,  the  greater  part  of  our  work  has  come 
from  the  United  States.  We  should,  however,  be 
very  pleased  to  carry  out  similar  work  tor  Canadian 
firms. 

Yours  truly, 

Henry  T.   Bovev. 


INFORMATION  WANTED. 

ScoTSTOWN,  P.  Q.,  Dec.   16th,  1896. 

To  the  Editor  of  the  Canadian  Electrical  News. 

Sir, — I  wish  to  transmit  about  eight  horse  power  a 
distance  of  about  1,500  feet  from  a  water  wheel,  which 
I  can  do  by  using  an  electric  motor,  but  that  is  expen- 
sive. 

I  have  been  thinking  that  I  could  connect  an  air  com- 
pressor directly  to  the  water  wheel  and  carry  the  air  in 
steam  pipes  to  the  place  where  the  power  is  required, 
and  use  an  ordinary  steam  engine.  There  is  only  one 
difficulty  I  see  in  the  way,  that  is,  to  keep  the  engine 
from  heating.  Perhaps  some  of  your  readers  have  had 
experience  with  this  kind  of  power,  and  can  give  me 
some  light  on  the  subject  through  the  columns  of  The 
News. 

Yours  truly, 

C.    H.    Parker. 

[It  is  perfectly  feasible  to  transmit  the  power  by 
means  of  a  compressor  and  a  steam  engine  as  you  pro- 
pose. There  is  no  difficulty  about  the  heating.  The 
cylinder  of  course  would  need  oiling,  but  the  principal 
difficulty  that  has  been  found  has  not  been  the  heating 
but  the  cooling,  as  the  air  expands  when  released  from 
the  engine  and  usually  produces  frost.  The  method  of 
transmission  by  compressed  air  has  a  good  deal  to  be 
said  in  its  favor,  but  in  this  individual  case  we  are  of 
the  opinion  that  the  cost  of  the  apparatus,  namely,  the 
compressor  and  the  engine,  would  be  considerably  more 
than  the  cost  of  the  electric  outfit. — Ed.  News.] 


ONTARIO  ASSOCIATION  STATIONARY 
ENGINEERS. 

Toronto,  Dec.  21,  iStjb. 

To  the  Editor  of  the  Canadian  Ei.fctrical  News 

Dear  Sir,  Since  the  first  of  November  thirty-seven 
engineers  have  been  examined  by  the  O.  A.  S.  K. 
Examining  Board,  and  thirty  were  successful  and  re- 
ceived certificates. 

The  city  council  have  lately  passed  a  resakma^n  pro- 
viding that  every  engineer  in  the  city's  ,'?''  •"''  \  must 
hold  at    least  a    third  class    O.  A.  S.  lull  12  noon,  Th    and 
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the  Hamilton  School  Board  have  passed  a  similar  reso- 
lution in  regard  to  the  caretakers  of  all  their  public 
schools.  The  city  council  of  St.  Thomas  is  at  the  time 
of  writing  considering  the  advisability  of  passing  a  by- 
law to  provide  that  all  men  in  charge  of  steam  boilers 
in  that  city  be  required  to  hold  certificates  of  compet- 
ence. 

During  the  past  two  months  several  manufacturing 
concerns  have  required  engineers  and  have  refused  to 
entertain  the  application  of  any  engineer  who  did  not 
hold  a  stationary  engineer's  certificate.  This  is  quite 
natural  as  things  are,  for  the  only  proof  the  steam  user 
can  get,  that  an  engineer  has  a  knowledge  of  his  work, 
is  the  fact  that  he  has  passed  a  practical  examination 
and  has  a  certificate  of  qualification.  Of  course,  the 
fact  that  a  man  holds  a  certificate  does  not  prove  that 
he  will  not  be  careless,  lazy  or  indifferent  to  his  em- 
ployer's interest,  but  it  is  proof  that  he  has  a  knowledge 
of  his  duties  as  an  engineer,  and  that  he  has  (up  to  the 
time  of  examination)  been  steady  and  sober. 

It  is  the  intention  of  the  C.  A.  S.  E.  and  the  O.  A.  S.  E. 
combined  to  again  introduce  a  measure  before  the  com- 
ing parliament  to  provide  for  the  qualification  of  all 
engineers  in  charge  of  stationary  steam  boilers  and 
engines. 

Any  engineer   desiring  information   regarding  exami- 
nations under  the  present  act  will  receive  a  copy  ot  same 
and  by-laws  on  receipt    of  a  post  card  asking  for  same 
and  giving  name  and  address. 
Yours  truly, 

Albert  E.    Edkins,    Registrar. 
Office,  88  Caroline  St.,  Toronto. 


TPiE  YOUNG  MAN'S  CHANCES  IN  THE 
ELECTRICAL  FIELD. 

The  following  opinion  by  Mr.  Chas.  B.  Hunt,  Mana- 
ger of  the  London  Electric  Co.,  was  received  too  late  to 
be  incorporated  in  the  symposium  on  the  above  subject 
published  in  The  Electrical  News  for  December  : 

"  In  reply  to  your  enquiry  I  beg  to  say  that  I  believe 
the  opportunities  for  young  men  who  graduate  as  elec- 
trical engineers  are  many,  and  will  increase  yearly  as 
the  different  branches  become  more  perfected,  particu- 
larly in  connection  with  all  central  stations,  street  rail- 
roads and  other  electrical  establishments. 

"As  you  are  aware,  a  great  deal  of  the  electric  cur- 
rent losses  are  caused  by  a  want  of  knowledge  of  the 
proper  construction  of  the  lines,  and  distribution  of 
same. 

"  Unless  the  manager,  superintendent  or  foreman  of 
companies  are  competent,  and  know  the  carrying  capa- 
city of  wires  at  all  distances,  the  resistance  of  the  differ- 
ent kinds  of  metal  used,  the  interior  construction  of 
every  part  of  the  generating  machinery,  including  boil- 
ers, engines,  dynamos,  also  transformeis  and  meters,  it 
is  impossible  for  a  company  to  know  why  they  are  not 
making  money,  or  to  locate  the  trouble. 

"  I  therefore,  believe  that  in  a  few  years  all  important 
positions  in  connection  with  electric  lighting  stations, 
electric  street  railroads  and  electric  manufacturing  es- 
tablishments will  be  filled  by  graduates  from  our 
different  electrical  colleges,  and  as  fast  as  vacancies 
occur  in  the  older  stations,  young  graduates  will  be 
taken  in  to  fill  same.  But  like  any  other  profession, 
they  must  not  expect  to  receive  large  salaries  until  they 
have  proved  themselves  capable  and  worthy  of  them." 
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SPARKS. 

The  15  year  old  son  of  Win.  Cruse  was  killed  in  Kingston  by  an 
eleclric  car. 

Geo.  Alexander  has  been  granted  a  franchise  for  electric  light- 
ing- at  Kaslo,  B.  C. 

The  Hull  Electric  Co.  will  place  an  additional  dynamo  at  the 
power  house,  Deschenes  Mills. 

Parrsboro,  N.  S.,  will  probably  be  lighted  by  electricity.  The 
question  of  purchasing  a  plant  is  now  under  consideration  by  the 
town. 

It  is  said  thai  Greenwood,  Ont.,  will  shortly  be  lighted  by  elec- 
tricity. It  is  intended  to  utilize  the  water  power  in  the  neighbor- 
hood. 

The  annual  meeting  of  the  shareholders  of  the  Toronto  Street 
Railway  Company  will  be  held  in  Toronto  on  the  20th  of  this 
month. 

The  West  Kootenay  Power  and  Light  Company  and  the  Koo- 
tenay  Power  and  Light  Company,  of  Kootenay,  B.  C,  are  seeking 
incorporation. 

Messrs.  Plewes  &  Spence,  of  Creemore,  Ont.,  have  secured  the 
contract  of  lighting  the  streets  of  Colborne,  and  will  put  in  an 
electric  light  plant. 

A  new  7,000  light  dynamo  has  recently  been  placed  in  No.  5 
power  house  of  the  Ottawa  Electric  Co.  This  dynamo  replaces 
eight  750-light  machines. 

An  action  was  brought  by  Mr.  Easlon  to  recover  $60,000  dam- 
ages from  the  Brantford  Street  Railway  Company  for  injuries 
received  in  an  accident,  by  which  he  has  become  paralyzed.  A 
verdict  for  $12,000  has  been  given. 

A  company  in  which  Mayor  Elliott,  of  Brantford,  is  interested, 
propose  building  an  eleclric  railway  from  Brantford  to  Ayr,  via 
Paris,  and  another  from  Brantford  to  Port  Dover.  The  city  of 
Brantford  will  be  asked  to  grant  a  bonus. 

It  is  reported  that  on  condition  that  the  Dominion  Government 
will  assist,  the  Grand  Trunk  Railway  Co.  have  offered  to  convert 
the  Victoria  Bridge  at  Montreal  into  a  double-track  structure, 
with  an  additional  track  for  a  trolley  service. 

The  whole  of  the  lines  of  the  Consolidated  Railway  &  Light 
Company,  of  Vancouver,  B.  C,  were  offered  for  sale  by  auction 
by  Mr.  W.  H.  Hooper  by  order  of  the  Yorkshire  Guarantee  & 
Securities  Company,  trustees  for  the  bondholders,  but  no  offers 
were  received. 

The  Hull  Electric  Co.  are  busy  building  their  double  track 
between  Aylmer  and  Hull.  When  the  road  is  reballasted  in  the 
spring  and  the  double  track  finished  into  Aylmer,  Mr.  Spencer 
asserts  that  ihe  run  will  be  made  in  fifteen  minutes  or  at  a  rate  of 
about  forty  miles  an  hour. 

James  Best  has  begun  an  action  against  the  Hamilton  Street 
Railway  Company  for  damages  for  being  put  off  a  street  car  after 
having  di-opped  a  punched  5  cent  piece  in  the  fare  box.  The 
conductor,  he  alleges,  refused  to  allow  him  to  ride  to  his  destina- 
tion unless  he  paid  the  second  tim^  therefor,  the  coin  with  a  hole 
in  it  not  being  acceptable. 

The  Superintendent  of  the  Government  Telegraphic  Service  is 
engaged  in  preparing  for  the  extension  of  telegraph  lines  from 
Esquimaux  Point,  Que.,  the  present  easterly  terminus  of  the  line 
on  the  north  shore  of  the  gulf,  to  Belle  Isle.  In  the  course  of  the 
next  year  it  is  expected  to  add  about  80  miles  of  line,  which  will 
carry  the  wires  as  far  as  N'atishquan,  666  miles  below  Quebec. 

The  city  council  of  Halifax  are  not  satisfied  with  the  service 
supplied  by  the  slieet  railway  company,  and  resolutions  have 
been  adopted  authorizing  that  legal  proceedings  be  taken  if  in 
thirty  days  the  company  do  not  furnish  the  council  with  time  table 
and  scale  of  fees  and  system  of  transfers.  The  city  engineer  has 
also  been  in.structed  to  report  on  the  cost  of  an  eleclric  light  plant 
to  be  controlled  by  the  city. 

A  charter  has  been  granted  to  the  British  Columbia  Tunneling 
and  Development  Company,  Limited,  of  Rossland.  The  purpose 
of  the  company  is  to  construct  a  tunnel  through  Red  mountain, 
and  to  construct  double  tracks  on  which  it  is  proposed  to  operate 
electric  cars  to  convey  ore  from  the  different  mines.  The  pro- 
jectors of  the  undertaking  are  J.  F.  McLaughlin,  W.  A.  Camp- 
bell, and  John  J.  Moynahan,  and  Col.  Frank  Moberlej  is  prepar- 
ing estimates  of  the  work. 

The  new  combined  passenger,  baggage  and  mail  car  now  being 
constructed  for  tile  Ottawa  Electric  Railway  will  shortly  be  com- 
pleted.    It  will  be  a  fine  piece  of  workmanship.     The  interior  will 


be  finished  in  polished  oak  and  beaulifully  carved  and  the 
windows  in  the  passenger  portion  will  be  of  plate  glass.  The 
length  of  the  car  will  be  28  feet.  The  eompariment  for  passen- 
gers will  be  at  one  end,  the  baggage  room  in  the  centre,  and  the 
mail  matter  room  at  the  other  end. 

It  is  reported  that  a  company  has  been  organized  in  Philadel- 
phia to  promote  a  system  of  gold  mining  without  removing  the 
ore  from  the  earth.  The  scheme  is  to  sink  shafts  a  few  inches 
aparl  and  pump  into  them  a  suitable  dissolvent.  A  strong  electric 
current  is  then  to  be  passed  through  the  soil  between  the  shafts. 
The  action  of  the  electric  current  is  claimed  to  be  that  it  will 
carry  with  it  the  dissolved  gold  from  one  shaft  to  the  other  and 
deposit  it  there  on  any  metallic  circuit  in  the  same  manner  as 
electro-plating. 

The  Toronto  Radial  Railway  Company  is  seeking  incorporation 
from  the  Ontario  Legislature  to  acquire  the  franchise  and  property 
of  the  Toronto  Belt  Line  Railway  Company,  or  any  other  com- 
pany operating  or  having  the  right  to  operate  an  electric  or  other 
railway  in  the  city  of  Toronto,  or  within  fifty  miles  thereof.  The 
company  propose  to  convert  into  an  electric  road  the  steam  rail- 
way which  was  constructed  around  Toronto  some  years  ago  by 
the  Grand  Trunk  Railway.  Messrs.  Mercer,  Bradford  &  Titus 
are  acting  as  solicitors. 

Mr.  James  Hill,  of  Cleveland,  Ohio,  has  just  completed  the  con- 
struction of  a  chimney  for  the  St.  John  (N.  B.)  Electric  Railway 
Company,  which  is  ihe  third  largest  in  Canada.  The  chimney  is 
177  feet  in  height  from  the  ground  and  goes  beneath  the  ground 
32  feet,  where  it  rests  on  a  solid  rock  foundation.  It  contains, 
approximately  400,000  brick.  The  foundation  is  18  feet  square, 
and  this  exterior  size  is  preserved  to  a  height  of  40  feet  above  the 
ground.  From  that  point  up  It  is  rounded  and  below  the  top  it 
narrows  to  10  feet  6  inches,  sivelling  out  to  12  feet  nine  inches  at 
the  top. 

The  transmission  of  electric  current  from  Newcastle  to  Sacra- 
mento, Cal.,  has  been  successfully  performed.  The  distance  is 
thirty  miles.  Three  high  potential  wires  carry  the  current  from 
the  power  house  to  the  station,  which  is  furnished  with  two 
motors  aud  two  arc  light  dynamos,  which  run  120  arc'lights.  It 
has  also  eight  step-down  transformers  to  reduce  the  voltage,  and 
the  switchboard  is  furnished  with  several  of  the  latest  improve- 
ments. A  current  of  15,000  volts  was  turned  on  at  Newcastle  to 
test  the  line,  and  it  was  found  to  be  in  perfect  order  when  reach- 
ing Sacramento. 

There  is  an  engine  built  150  years  ago,  which  is  said  to  be  stil' 
in  use  in  a  coal  mine  in  England,  doing  duty  five  hours  a  day. 
It  pumps  water  from  a  shaft  750  feet  deep.  The  engine  is  con- 
sidered to  be  the  oldest  steam  user  in  the  world,  being  built  by  a 
blacksmith  named  Newcomen.  The  engine  works  at  a  pressure 
of  two  and  a  half  pounds  to  the  square  inch,  giving  a  little  over 
fifty  horse  power.  Its  weight  is  about  600  pounds.  The  cylinder 
is  five  and  a  half  feet  in  diameter  with  a  six  foot  stroke.  The 
walking  beam  is  of  oak.  The  father  and  grandfather  of  the 
present  engineer  preceded  him  at  the  post  of  operating  the  Adam 
of  all  steam  engines,  so  that  three  generations  have  had  the  honor 
of  operating  the  ancient  piece  of  machinery. 

The  waterworks  and  electric  light  systems  of  the  corporation 
of  Sudbur)'  were  successfully  started  a  few  days  ago.  They  are 
operating  from  their  alternating  current  two-phase  dynamo,  fur- 
nished by  the  Royal  Electric  Co.  of  Montreal,  over  1000  16  c.  p. 
incandescent  lamps,  16  street  arc  lamps  of  the  Helios  type  of 
2000  c.  p.  each,  and  a  number  of  small  motors  driving  printing 
presses,  meat  choppers,  etc.  The  power  house,  in  which  are 
erected  the  pimips  as  well  as  the  electric  light  and  steam 
power,  is  a  solid  brick  structure  zj'i  stories  high  in  the  main  part, 
with  a  boiler  rc>om  extension,  solid  stone  basenient,  cement  and 
hardwood  floors,  and  situated  close  to  the  lake  on  property 
bought  for  the  purpose.  The  plant  consists  of  two  boilers  of  60 
h.  p.  each,  made  by  Jenckes,  of  Sherbrooke,  two  Northey  duplex 
pumps  with  a  capacity  of  30,000  gallons  per  hour,  one  125  h.  p. 
Wheelock  automatic  engine  with  condenser,  one  75k.w.  "S.K.C." 
generator,  with  station  apparatus  complete.  The  water  is  forced 
by  the  pumps  into  a  steel  lank  built  on  a  steel  tower,  which  holds 
70,000  gallons.  The  elevation  of  the  tower  gives  82  lbs.  pressure 
at *i!je  hj'drants,  which  is  ample  to  put  a  fire  stream  over  the 
highy^t  building  in  the  town.  The  city  fathers  and  the  people  in 
genera*!  are  highly  pleased  with  the  entire  plant  and  much  credit 
is  due  to  the  ppgineers,  Messrs.  J.  R.  Gordon,  C.  E.,  and  L.  V. 
Rorke,  D.  L.  S.,  .for  the  first-class  inanner  in  which  this  second  and 
new  plant  was  installed. 
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MOONLIGHT  SCHEDULE  FOR  JANUARY. 

Day  of 
Month. 


I . 

3- 
4- 
S- 
6. 
7- 
8 
9- 

10. 

II . 

12. 

'3- 
14. 

15- 
16. 

17- 
18. 
'9- 
20 
21 . 
22. 
23- 
24. 

25- 

26. 
27. 
28. 
29. 
30. 

31- 


Lisht. 

Extinguish. 

No.  of 
Hours. 

H.M. 

H.M. 

H.M. 

P.M.  5.15 

A.  M.    6.25 

13.10 

"         5-'5 

11       6.25 

13.10 

"       5-'5 

1,       6.25 

13.10 

"       5-3° 

1,       6.25 

12.55 

M             6.00 

II       6.25 

12.25 

6.50 

II       6.25 

"■35 

8.CXD 

II       6.25 

10.25 

II      9.10 

It       6.25 

9.1S 

"     10.30 

It       6.20 

7.50 

II    11.30 

II       6.20 

6.50 

.^.M.  12.30 

"iV  '6.20J 

5.50 

II       1.40 

11      6.20 

4.40 

.,     3.00 

It      6.20 

3-20 

II      4.00 

.t      6.20 

2.20 

No  lij^ht. 

No  light. 

No  light. 

No  light. 

No  hijht. 

No  light. 

No  light. 

No  light. 

P.  M.  5.30 

P.  M.    8.30 

3.00 

"       5-30 

1,       9.40 

4.10 

It       5.30 

II       9.40 

4.10 

„       5.30 

It      11.00 

5-30 

II       5.30 

II      12.00 

6.30 

II       5.30 

A.M.      1.30 

8.00 

"       5-35 

II         3.00 

9.25 

"       5-35 

4.10 

10.35 

"       5-35 

.,          5.30 

11.55 

■  "       5-35 

II         6.10 

12.35 

"       5-35 

„     e.io 

12.35 

"       53; 

II     6.10 

'2.35 

at  Montreal  and  iinboxinjf  and  sellings  up  in  Brantford.  It  is  the 
intention  of  the  Brantford  Electric  &  Operating  Co.  in  future  to 
furnish  power  from  the  two-phase  system.  In  this  they  are  fol- 
lowing the  lead  of  a  number  of  the  best  companies  in  Canada. 
This  ".S.K.C."  dynamo  was  purchased  under  the  new  manage- 
ment of  the  Brantford  Electric  &  Operating  Co.,  and  shows  unmis- 
takably that  Ihey  are  prepared  to  remain  in  the  front  rank  of  the 
electrical  business. 
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TRADE  NOTES. 

It  is  said  to  be  the  intention  of  the  Canadian  Pacific  Ry.  Co.  to 
substitute  mica  and  wool  for  the  wooden  covering  which  has 
hitherto  been  used  on  their  locomotive  boilers. 

Beginning  with  the  new  year  the  name  of  the  well-known  manu- 
facturers of  leather  belting,  Messrs.  Robin,  Sadler  &  Haworth, 
was  changed  to  "Sadler  &  Haworth."  With  this  change  the 
business  will  be  conducted  exactly  as  before. 

Mr.  R.  E.  T.  Pringle,  Montreal,  agent  for  the  Packard  Electric 
Co.,  Ltd.,  of  St.  Catharines,  Ont.,  has  recently  opened  a  large 
store  at  No.  216  St.  James  St.,  Montreal.  Mr.  Pringle's  largely 
increased  business  has  necessitated  this,  and  he  is  fortunate  in 
ha\ing  one  of  the  best  located  electrical  stores  in  Montreal. 

The  Ro>al  Electric  Co.  are  installing  an  electric  lighting  plant 
for  \Vm.  Ir\ing,  of  Sundridge.  They  are  furnishing  one  of  their 
latest  type  two-phase  "S.K.C."  25  k.  w.  dynamos.  Contracts 
have  already  been  secured  for  about  200  lights,  and  also  for  one 
motor  to  run  off  the  same  two-phase  alternating  circuit. 

The  Consolidated  Milling  Co.,  of  Peterboro,'  are  having  their 
large  mills  lighted  by  electricity.  The  Royal  Electric  Co.  is 
furnishing  the  dynamo  and  material,  and  Mr.  J.  H.  Greer,  of 
Peterboro,  is  installing  the  plant.  The  Consolidated  Milling  Co. 
expect  to  lun  about  24  hours  per  day,  from  which  it  would  appear 
that  they  have  plenty  of  business  in  view. 

We  are  advised  that  as  the  result  of  their  rapidly  increasing 
business  the  Packard  F'lectric  Co.,  of  St.  Catharines,  will  shortly 
be  compelled  10  double  the  capacity  of  their  plant  for  the  manu- 
facture of  lamps  and  transformers.  They  report  having  brought 
their  transformers  up  to  the  highest  stage  of  efficiency,  and  that 
Ihey  are  finding  excellent  sale  for  their  Scheeffer  watt  meters. 

The  Dodge  Wood  Split  Pulley  Company,  of  74  York  street, 
Toronto,  are  now  offering  for  immediate  deliver)'  high  grade 
turned  and  polished  steel  shafting  in  any  diameter  and  in  any 
length  up  to  24  feel  each  ;  now  designs  in  cither  compression, 
grim-deal h  or  flange  couplings  ;  hangers  ct(  .ill  kinds,  any  drop, 
of  latest  style,  adjustable  in  all  directions,  wilh  either  plain  bear- 
ings or  the  Dodge  Company's  new  patent  capillary  self-oiling 
bearings.  This  is  positively  claimed  to  be  the  most  up-lo-dale 
line  of  power  transmission  appliances  on  the  market,  and  manu- 
facturers and  others  using  shafting,  hangers,  pulleys,  clutches, 
etc.,  will  do  well  to  get  the  company's  prices  when  in  want. 

The  Brantford  Electric  &  Operating  Co.  have  purchased  fiom 
the  Royal  Electric  Co.,  of  Montreal,  and  now  have  in  operation  in 
their  station,  a  150  k.  w.  "  S.K.C.  "  two-phase  alternating  current 
d)namo.  This  company  had  a  number  of  serious  misfortunes 
wilh  ils  lighting  apparatus,  and  desired  a  new  machine  delivered 
there  quickly.  The  order  was  given  to  the  Royal  Electric  Co.,  of 
Montreal,  on  December  ^Ih  at  t;  p.m.,  .and  on  Friday,  December 
nth,  the  dynamo  was  furnishing  light  to  the  city  of  Brantford.  It 
was  ready  for  operation  in  a  little  more  than  five  days  after  the 
order  was  given.  It  was  set  up  in  rumiing  order  in  the  factory  of 
the  Royal  Electric  Co.,  in  Montreal,  had  10  be  dismantled  and 
boxed,  shipped  to  Brantford  and  there  unboxed  and  put  together 
again,  .set  on  foundations  and  connected  to  llie  old  systems.  The 
time  of  transit  was  from  6  p.m.  Mond.'iv.  until  12  ntion,  Thursday. 
The  balance  of  the  time  was  consumed  in  dismantling  and  boxing 


SPARKS. 

An  addition  is  being  built  to  the  works  of  the  Montmorency 
Electric  Co.,  Montmorency  Falls,  Que. 

The  employees  of  the  Ottawa  Electric  Light  Co.  lately  pre- 
sented Mr.  W.  G.  Bradley,  superintendent  of  construction  of  arc 
lights,  with  a  beautiful  gold  locket. 

The  Thompson  Electric  Co.,  formerly  ofWaterford,  Ont.,  will 
remove  to  Hamilton,  where  they  have  secured  the  large  Wanzer 
premises  and  will  continue  the  manufacture  of  dynamos,  arc 
lamps,  and  other  electrical  apparatus. 

The  city  council  of  Chatham,  Ont.,  are  wrestling  with  the  ques- 
tion of  street  lighting,  and  a  by-law  will  probably  be  submitted  to 
provide  the  sum  of  $15,000  to  purchase  an  electric  light  plant. 
The  cost  under  (he  present  arrangement  is  $65.80  per  lamp  of 
2,000  c.  p. 

The  Kingston,  Portsmouth  and  Calaraqui  Street  Railway  Com- 
pany have  assumed  control  of  the  plant  of  the  Kingston  Light, 
Heat  and  Power  Company,  the  lease  being  extended  over  five 
years.  The  last  mentioned  conipany  cimtrolled  the  gas  and 
electric  light  plants. 

The  bold  enterprise  shown  by  Canadians  fairly  takes  a  New- 
York  contemporary's  breath  away.  The  Electrical  Review  ex- 
presses its  astonishment  thus  :  "  The  Keewatin  Power  Company 
is  making  contracts  to  supply  electric  power  in  Winnipeg,  Mani- 
toba, transmitted  a  distance  of  130  miles.     Whew  !  " 

Mr.  F.  W.  Simmons,  electrician  for  the  Kingston  Light,  Heat 
and  Power  Company,  has  invented  an  operatic  arc  lamp  intended 
chiefly  for  use  in  theatres.  It  can  be  used  either  on  an  alternating 
or  continuous  current  from  800  to  3,000  candle  power,  focussing 
electric  rays  from  a  four  foot  radius  to  eighty  foot  area. 

Two  tenders  were  received  by  the  Toronto  City  Council  for  a 
telephone  franchise.  Mr.  Geo.  Musson,  on  behalf  of  the  .Auto- 
matic Telephone  Co.,  offered  to  supply  office  telephones  at  $36 
per  annum,  and  houses  at  $20,  and  to  pay  a  percentage  to  the 
city  of  6  per  cent,  on  gross  earnings.  The  offer  of  Mr.  James 
Curry,  acting  for  the  Wilhelm  telephone  system  of  Buffalo,  was 
for  a  ten-year  renewable  term,  and  the  price  $32.50  for  offices 
and  $18.50  for  residences.  No  action  by  the  council  has  yet  been 
taken. 

The  Hanover  Electric  Light  and  Power  Co.  have  a  neat  electric 
plant  at  Hanover,  Ont.  The  power  used  is  supplied  through  an 
81  h.p.  "  Kennedy  "  and  a  71  h.p.  "  Barber  "  water  wheel,  devel- 
oping from  275  to  300  h.p.  In  the  power  house  are  a  25  arc  light 
machine,  and  a  1,500  incandescent  light  machine  furnished  by  the 
Canadian  General  Electric  Co.  Besides  Hanover,  the  villages  of 
Carlsruhe  and  Neustadi  are  lighted  from  the  plant,  while  requests 
for  light  have  been  made  from  other  municipalities.  Mr.  Wm. 
Knechtel  has  charge  of  the  power  house,  and  Messrs.  D.  and 
Joshua  Knechtel  comprise  the  company. 

The  first  case  of  alleged  fraud  with  electric  light  meters  was 
brought  to  the  attention  of  Mr.  Johnson,  the  Divisional  Inspector 
of  Electric  Light,  while  in  town  yesterday.  The  meter  in  ques- 
tion had  been  so  tampered  with  that  it  did  not  register,  and  hence 
the  light  was  used  without  the  amount  of  electricity  consumed 
being  recorded,  and  therefore  with  no  nie.ins  of  ascertaining  the 
amount  that  should  be  paid.  The  penally  for  an  offence  of  this 
kind  is  a  fine  from  $50  to  $100.  Mr.  Johnson  has  the  facts  before 
him  and  will  decide  as  to  what  is  the  best  course  of  action  to 
pursue  in  the  matter.—  Peterborough  Review. 

At  the  annual  meeting  of  the  Montreal  Park  and  Island  R.iilwav 
Company,  held  last  month,  a  satisfactory  report  was  presented, 
dealing  with  the  last  year's  operations,  and  referring  in  hopeful 
terms  to  the  work  contemplated  for  1897.  The  new  board  of 
directors  was  also  elected  as  follows  :  Hon.  J.  R.  Thibeadeau, 
Hon.  Louis  Beaubien,  Mr.  D.  Morrice,  Mr.  H.  Holl,  Hon.  .-Vlfred 
A.  Thibeadeau,  Mr.  W.  Strachan  and  Mr.  W.  J.  Morrice.  .\\  the 
first  meeting  of  the  newly-elected  directors  Mr.  Herbert  Holl  was 
unanimously  elected  president  ;  Hon.  J.  R.  Thibeaudeau,  vice- 
president  ;  Mr.  Wm.  Si  radian,  treasurer,  and  Mr.  H\.  Holgate, 
.secretary  and  manager.  The  company's  new  extension  lo  Car- 
tierville,  three  and  1  half  miles  distant  from  St.  Laurent,  and  six 
and  a  hall  miles  from  the  Cole  St.  Luc  road,  has  been  completed. 
Several  new  cars  have  been  received  from  Ihe  mannfaclurers,  the 
Ralhhun  Company,  of  Deseronlo. 

It  is  reported  thai  the  promoters  of  it  large  gold  mine  in 
.Australia  h:ive  placed  an  order  wilh  a  California  firm  for  .1  large 
aulo-niolor  car  for  conveying  supplies  to  Ihe  mine,  located  about 
400  miles  distant.  The  car  will  be  equipped  with  a  motor  of 
sevenly-five  horse  power,  and  will  he  driven  hv  pelroleuni.  It 
will  be  run  over  one  of  the  worst  stretches  of  desert  in  ihe  world, 
where  it  is  im|>ossible  to  obtain  either  food  for  men  or  water  for 
Ihe  automobile  "beast  of  burden.  "  The  consequence  of  this  is 
that  the  steam  used  for  propulsion  will  have  to  be  condensed  and 
used  over  and  over  again.  To  meet  ihis  difficulty  it  h.-is  been 
arranged  to  place  1,000  feel  of  piping  as  a  roof  over  the  car. 
The  piping  will  acl  as  a  condenser,  the  steam  having  ample  lime 
to  cool  in  passing  through  its  long  length.  The  eslimaled  speed 
at  which  tile  car  will  be  niii  is  between  four  and  eight  miles  an 
hour,  .and  its  carrying  capacity  is  fifteen  tons. 
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PROPOSED   ISLAND   STREET  CAR   SYSTEM. 

The  Toronto  Street  Railway  Company  have  made  a 
proposition  to  the  City  Council  of  Toronto  to  extend  the 
street  railway  system  to  the  island  by  means  of  a  bridtje 
extending  across  the  bay.  With  a  view  to  obtaining 
the  estimated  cost  of  the  undertaking  a  report  was  pre- 
pared by  the  City  Engineer,  who  also  furnished  the  ac- 
companying map  showing  the  proposed  route.  Com- 
mencing at  the  corner  of  King  and  Bathurst  streets, 
railway    tracks    would    be  constructed    down    Bathurst 


concrete  foundations,  at  $59,374  ;  Mo.  3,  including  the 
construction  of  an  avenue  8q  feet  wide  and  two  12  foot  , 
plank  sidewalks  on  each  side  of  roadway,  also  a  double 
line  of  street  railway  tracks  in  the  centre,  rails  laid  on 
concrete,  is  given  as  $187,131.  The  total  cost  of 
the  work  under  the  three  estimates  would  be  $144,987, 
$164,094  and  $191,851.  Should  the  extension  be  car- 
ried out,  the  road  would  no  doubt  be  largely  patronized 
durinsj  the  summer  season. 


A  scheme  i.s  on  foot    to  amalgamate  all   the  electric  railways  in 
and  around    Hamilton,    in    which  case  the  Hamilton  and  Dundas 


street  to  the  Queen's  wharf.  This  would  entail  the 
erection  of  a  new  bridge  crossing  the  present  railway 
tracks  south  of  Front  street.  The  line  would  continue 
down  the  roadway  to  the  western  channel,  over  which 
it  is  proposed  to  construct  a  swing  bridge.  The  cost  of 
the  work  thus  far,  including  the  bridges,  is  given  as 
$104,720.  The  swing  bridge  would  cost  $61,000  and 
the  bridge  over  the  railway  tracks  820,000.  Southerly 
from  the  Queen's  wharf  the  proposed  line  will  run  along 
the  sand  bar,  crossing  the  lagoon  into  what  was  form- 
erly known  as  Heber's  lot,  then  south  in  rear  of  cot- 
tages, crossing  the  waterworks  cut  north  of  the  light 
house,  thence  easterly  to  Ward's  island.  Three  esti- 
mates have  been  prepared  of  the  cost  of  the  island  por- 
tion of  the  scheme.  No.  i,  for  a  22  foot  embankment 
for  railway  tracks,  exclusive  of  concrete  foundations 
under  rails,  places  the  cost  at  $40,267  ;  No.  2,  including 


Railway  will  be  converted  into  an  electric  road  and  extended  to 
Gait.      Mr.  B.  B.  Osier  is  said  to  be  at  the  head  of  the  movement. 

A  neat  lilllf  cilendar  has  been  received,  with  the  compliments 
of  the  Eujjene  F.  Philips  Electrical  Works,  Montreal. 

At  the  annual  meeting  of  the  Hamilton  Street  Railway  Com- 
pany Mr.  William  Gibson,  M.P.,  was  elected  president,  Mr.  B.  E. 
Charlton  having  retired.  In  addition  to  the  president,  the 
directors  are  :  Messrs.  B.  E.  Charlton,  Edward  Alartin,  Q.  C, 
Isaiah  Beer,  W.  J.  Harris,  F.  W.  Fearman  and  John  .A.  Bruce. 

Mr.  W.  Y.  Soper,  ofthe  Ottawa  Electric  Railway  Company, 
introduced  an  attractive  novelty  in  that  city  on  Chrismas  eve. 
Santa  Claus  appeared  on  top  of  an  electric  car  driving  a  reindeer 
and  distributed  gifts  to  the  boys  and  girls  on  the  street.  The  car, 
decorated  in  Christmas  fashion,  was  filled  with  fruit  and  candy. 

The  earnings  of  the  Toronto  Street  Railway  during  the  year 
1896  were  $986,501.37.  The  following  is  a  statement  of  earnings 
by  months  :  January,  $74,266.50  ;  February,  $74,155. 76  ;  March, 
$'74,409.63;  .May,  $83,004.13;  June,  $85,175.13;  July,  $87,761.- 
37;  .August,  $86,103.92,  September,  $106,529.57;  October,  $78,- 
343.49;  November,  $76, 145.73  ;  December,  $84,310.38. 
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HURON  AND  ONTARIO  ELECTRIC 
RAILWAY. 

It  is  probable  that  the  year  1897  will  witness  the  con- 
struction of  the  longest  electric  railway  in  Canada,  if 
not  in  America,  namely,  the  Huron  and  Ontario  Electric 
Railway.  About  a  year  ago  a  number  ot  persons  in 
Western  Ontario  were  granted  incorporation  by  the 
Dominion  government  as  the  Huron  and  Ontario 
Railway  Company,  the  objects  being  to  construct  a 
railway  from  Port  Perry  westerly  to  Lake  Huron,  there- 
by intersecting  several  existing  railways.  The  capital 
stock  was  placed  at  $2,000,000,  and  to  assist  in  con- 
struction the  companj-  were  given  power  to  issue  bonds 
to  the  extent  of  $10,000  per  mile  ot  railway, 
and  $6,000  additional  for  each  mile  double- 
tracked. 

The  first  regular  meeting  of  the  directors 
was  held  in  Toronto  in    May  last,  at  which 
Mr.    M.    McXamara,    of   Walkerton,    was 
elected   president,    H.   J.    Rolston,  of  Shel- 
burne,    vice-president,   A.    McK.   Cameron, 
ofMeaford,   secretary,   and  J.  M.    Roberts, 
of    Dungannon,     treasurer.       The    second 
meeting  was  held  a  month  later.     The  route 
of  the  proposed  road  was  considered,  and  it 
was    stated     that    negotiations    had    been 
entered  into  with  Messrs.     Miller    Bros.,  of 
New  York,    to   undertake  the  '.construction 
of  the  road.     At  a  meeting  in  Jul)',  Mr.  A. 
Brunei,  C.  E.,  was  instructed   to  prepare  a 
profile  of  the  proposed  route,  together  with  a  statement 
of  the  available  water  power  and  probable  cost.     The 
report  was  presented    on    August    27th,    according    to 
which  the   road  will    be  285    miles   in    length.      The    ac- 
companying   map  will    show  the    proposed   route.      The 
report  divides   the  road  into  seven  sections,  as  follows  : 

Port  Perry  to  Beeton. — This  line  is  52  miles  in 
length,  and  passes  through  several  towns  and  villages. 
There  are  a  number  of  culverts  along  the  route,  as  well 
as  several  bridges,  but  none  of  them  are  very  large. 
On  this  division  there  is  no  water  power  of  any  import- 
ance, and  steam  power  will  probably  be  used  for  the 
eastern  portion  of  it. 

Beeton  to  Flesherton. — The  length  of  this  section  is 
64  miles,  but  the  road  is  somewhat  level  all  the  way 
and  no  engineering  difficulties  are  likely  to  be  encount- 
ered. The  line  crosses  the  Grand  Trunk  Railway  three 
times.  The  first  water  power  available  is  situated  at 
Thompsonville,  seven  miles  north  ot  Beeton,  which, 
with  improvements,  would  give  from  300  to  400  horse 
power.  The  dam,  building  and  flume  is  estimated  to 
cost  $8,000.  At  Eugenia  the  Beaver  river  has  a  descent 
of  64  feet  in  a  distance  of  2,000  feet,  where  there  are  at 
present  four  good  water  powers.  About  1,000  horse 
power  could  be  developed,  while  the  falls  below  would 
provide  a  corresponding  amount.  Below  the  falls  the 
river  drops  220  feet,  which  would  furnish  a  large 
amount  of  power.  The  basement  of  the  Wilson  factory 
could  be  converted  into  a  power  house  at  a  small 
expense.  In  addition  to  the  cost  of  the  electric  plant, 
the  cost  of  the  work  is  given  as  $6,500. 

Flesherton  to  Walkerton. — The  distance  between 
these  two  points  is  37  miles.  The  bridging  is  heavy  on 
this  section,  there  being  several  large  bridges  over  the 
Saugeen  river.  There  is  a  water  power  on  the  Saugeen 
river,  two  miles  west  of  Durham,  which  would  supply 
500  horse  power  at  a  cost  of  $7,000. 

Walkerton  to  Tiverton,  via  Kincardine. — This  section 
is  37  miles  in  length,  and  will  require  the  construction 
of  a  number  of  small  bridges  and  culverts.  The  grad- 
ing would  not  exceed  the  maximum  of  ten  per  cent,  at 
any  point.  There  are  a  large  number  of  bridges, 
including  one  of  100  feet  span.  No  report  is  furnished 
by  the  engineer  on  the  water  power  in  this  district. 

Walkerton  to  Goderich.  —  Between  these  two  points 
the  road  would  be  55  miles  in  length.  From  Formosa 
to  Teeswater  there  would  be  three  6o-feet  and  two  15- 
feet  bridges,  besides  other  culverts.  The  Grand  Trunk, 
Canadian  Pacific,  and  W.  G.  &  B.  division  of  the 
G.  T.  R.  are  crossed  at  various  points.  The  Maitland 
river  will  be  crossed  by  a  large  bridge  of  three  spans  of 


145  feet  each.  About  200  horse  power  may  be  obtained 
about  a  halt  mile  west  of  Dungannon,  and  on  the  Mait- 
land river  near  Goderich  there  is  a  good  site  for  power, 
capable  of  developing  800  horse  power.  The  cost  for 
dam  and  buildings  would  be   from   $12,000  to  $15,000. 

Bervie  to  Lucknow.—  The  shortest  section  is  between 
these  two  points,  the  distance  being  15  miles.  It  is 
proposed  to  connect  the  line  to  Kincardine  at  a  point 
near  Bervie  with  the  Goderich  line  at  Lucknow,  by  way 
of  Ripley  and  Holyrood. 

The  rolling  stock  required  for  each  division  will  be 
two  motor  cars  and  four  trailers  for  passengers,  mail 
and  express,  and  one  heavy  freight  motor,  which  would 


T/,/^  y^^ 


Proposed  Route  of  the  Hiron  and  Ontario  Railway. 

give  for  the  six  divisions  12  motor  cars,  24  trailers  and 
6  freight  motors  for  the  whole  line. 

The  company  have  for  some  time  been  negotiating 
with  Messrs.  Miller  Bros.,  of  New  York,  to  arrange  for 
carrying  out  the  undertaking,  and  it  is  said  that  an 
agreement  has  been  reached  with  Mr.  Moore,  a  wealthv 
contractor  of  that  city,  to  undertake  the  work  of  con- 
struction, which  they  hope  to  have  completed  by  the  ist 
of  January,  i8g8.  The  total  estimated  cost  is  between 
four  and  five  million  dollars,  and  the  contracts  for  electri- 
cal equipment,  etc.,  will  likely  be  awarded  in  the  spring. 


TORONTO  STREET  RAILWAY  ASSESSMENT  CASE. 

The  decision  in  the  appeal  case  of  the  Toronto  Street  Railway 
Company  vs.  the  City  of  Toronto  was  given  late  in  November 
last,  and  reverses  the  decision  of  the  Court  of  Appeal  confirming 
the  assessment  of  $537,137  upon  the  rails,  poles  and  wires  of  the 
company.  According  to  the  decision,  these  are  declared  non- 
assessable. Bi'low  will  be  found  the  full  text  of  the  decision  of 
the  three  judges,  Messrs.  J.  Dartnell,  J.  McGibbon  and  J.  Mc- 
Dougall  : 

McGibbon,  J  : — This  it  an  appeal  from  the  decision  of  the  Court  of 
ision  for  the  municipality  of  the   city   of  Toronto  to   three  judges 


under  the  provisions  of  the  Consolid.ited  Assessment  Act  of  1892  and 
amending  Act,  in  respect  of  the  Appellant's  property,  consisting  of  rails, 
poles  and  wires. 

The  Company  contend  that  they  were  improperly  assessed  for  $537,- 
137  in  respect  of  the  said  property.  The  assessment  of  the  Appellants 
for  1897  is  $563,403,  and  it  is  conceded  that  part  of  thai  sum,  namely, 
$537, 137,  was  for  rails,  poles  and  wires  of  the  said  company.  The 
assessment  was  confirmed  by  the  Court  of  Revision.  The  question  sub- 
mitted for  our  consideration  is,  are  these  rails,  jioles  and  wires  rateable 
property  within  the  meaning  of  the  Consolidated  Assessment  Act  of  1892? 

The  .Appellants  contend  that  it  w.as  either  personal  property  and 
exempt  from  taxation  under  section  34,  sub-section  2,  of  the  Consoli- 
dated .Assessment  Act — or  if  not  personal  property,  was  not  land,  real 
property  or  real  estate,  taxable  as  such  within  the  meaning  of  that  Act, 
being  merely  rails  laid  in  and  forming  part  of  the  streets  and  highways, 
and  wires  affixed  to  the  said  poles,  and  therefore  exempt  under  section 
7,  sub-section  6,  of  the  said  act. 

The  classes  of  property  mentioned  in  the  said  act,  liable  to  .assess- 
ment, are:  first,  land,  real  property  and  real  estate,  and  second,  personal 
property  and  personal  estate. 

After  careful  consideration  of  the  law  of  assessment,  1  have  come  to 
the  conclusion  that  the  expressions  land,  real  property  and  real  estate, 
are  synonymous  terms,  and  that  the  orrly  classes  of  projierty  liable  to 
assessment  arc  lands  and  personal  property,  and  the  personal  projierly 
of  a  railway  company  is  exempt  under  section  34,  ss.  2,  of  the  said  As- 
sessment Act.  The  only  remaining  question  to  l)c  considered  is,  "Are 
these  rails,  poles  and  wires  land,  real  property  or  real  estate,  and  liable 
to  assessment  .is  buildings  erected  to  the  buildings  on  the  land  assessed 
or  the  machinery  aflixed  ? '' 

It  cannot  be  contended  that  either  the  rails,  poles  or  wires  are  real 
estate,  but  only  become  so  when  Ihey  become  affixed  to  the  land  and 
form  a  part  thereof,  and  would  be  saleable  under  a  tax  deed  for  arrears 
of  taxes. 

In  the  c.ise  of  Toronto  Street  Railway  Company  v.  Fleming,  37  U. 
C.  R.  I  if),  Patterson,  J.  A.,  page  127,  s.iys,  "the  property  o(  these  de- 
fendants is  only  land  as  being  part  of  the  public  street."     The  streets 
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remain  "public  streets"  if  the  soil  of  the  streets  is  exempt ;  I  find 
nothing  in. the  Act  to  say  that  that  portion  of  it  is  not  exempt  which  is 
occupied  by  the  PlaintifTs  railway  while  still  remaining  a  part  of  the 
public  roacl.  ,    ., ,.  . 

In  my  opinion  the  rails,  poles  and  wires  are  not  buildings  erected 
upon  or  affixed  to  the  land  of  the  company,  or  machinery  or  other 
things  atlixed  to  any  building  erected  on  the  said  land  under  sub-section 
9,  section  2,  of  the  said  Act.  The  rails  are  laid  on  and  fastened  to  the 
superstructure  which  is  attached  to  the  road  or  street,  and  are  in  no  way 
attached  to  the  land,  real  property  or  real  estate  of  the  company  ;  so 
likewise  are  the  poles  and  wires. 

If  the  rails,  poles  and  wires  are  attached  to  any  land,  they  are  attached 
to  the  roadway  or  street  and  form  part  of  the  same,  and  therefore  exempt 
under  section  7,  sub-section  6,  of  the  Consolidated  Assessment  Act. 

It  is  contended  by  the  Respondents  that  the  Appellants  are  occupants 
of  the  street,  and  their  property,  therefore,  liable  to  taxation.  I  do 
not  think  the  Appellants  have  such  an  occupancy  independently  froni 
the  Respondents  as  to  say  that  the  Respondents  have  parted  with  their 
official  occupancy  and  given  it  to  the  Appellants,  and  that  the  Appel- 
lants are  liable  to  be  taxed  for  the  said  streets  under  the  said  sub-section 
2  of  section  7  of  the  Assessment  Act.  The  Respondents  do  not  part 
with  the  occupancy  of  the  streets,  but  retain  possession  of  the  same, 
merely  granting  to  the  Appellants  certain  rights  and  privileges,  and  the 
Appellants  cannot  be  considered  the  occupants  under  section  2  of 
section  7,  and  liable  to  assessment.  The  streets  remain  the  property  of 
the  Crown  under  the  jurisdiction  of  the  municipality,  and  they  are 
exempt  from  taxation,  as  also  are  the  rails,  poles  and  wires  of  the  Ap- 
pellants when  affixed  to  the  said  streets;  ss.  i  of  section  7  of  the  Assess- 
ment Act. 

I  do  not  think  the  decisions  in  the  English  rating  cases  are  applicable 
to  the  present  case.  The  difference  in  principle  is  shown  in  the  judg- 
ment of  Burton  and  Patterson,  J.  J.  A.,  and  in  the  case  of  the  Toronto 
Street  Railway  Company  v.  Fleming,  37  U.  C.  R.  1 16.  I  do  not  con- 
sider the  assessment  law  has  been  materially  changed  since  the  decision 
in  the  p'leming  case  so  as  to  affect  this  case.  The  sections  are  now, 
with  the  exception  of  a  few  trifling  verbal  changes,  the  same  as  they  were 
when  the  Fleming  case  was  decided.  I  cannot  distinguish  this  case 
from  the  Fleming  case,  in  which  it  was  held  that  the  railway  company 
was  not  assessable  for  these  portions  of  the  streets  occupied  by  them 
for  the  purpose  of  their  railway,  as  being  land  within  the  meaning  of  the 
Assessment  Act  of  i86g.  This  case  is  distinguished  from  the  Consum- 
ers' Gas  Co.  V.  Toronto  in  that  the  pipes  and  mains  of  the  gas  company 
were  laid  in  the  city  streets  and  attached  to  the  plant  and  buildings  of 
the  company,  whereas,  in  the  case  under  consideration,  the  rails,  poles 
and  wires  are  in  no  way  connected  with  the  power  house,  plant  or 
building  of  the  Appellants'  company. 

I  hold  this  case  to  be  covered  by  the  decision  in  the  Fleming  case, 
and  would  therefore  allow  the  appeal  with  costs. 

I  am  well  satisfied  to  arrive  at  this  conclusion  because  the  city  and 
the  company  entered  into  their  agreement,  55  Vic.,  Chap.  99,  on  the 
faith  of  the  law  settled  by  the  Court  of  Error  and  Appeal  in  the  Flem- 
ing case,  and  it  would  be,  in  my  opinion,  inequitable  for  the  city  by  an 
assessment  of  the  railway  in  the  streets  of  the  city,  to  increase  the  lia- 
bility of  the  Railway  Company  under  the  agreement. 

Dartnell,  J  :— The  matters  in  question  before  us  are  of  the  highest 
interest  and  importance  to  the  parties  cnncerned,  and  require  the  most 
careful  consideration.  There  are  no  contested  facts  in  dispute,  no  evi- 
dence having  been  offered,  and  such  facts  as  are  necessary  for  considera- 
tion are  fully  set  out  in  the  arguments  of  counsel  for  each  side,  and  the 
documents,  papers  and  authorities  submitted  to  us. 

What  we  have  to  consider  is  whether,  under  all  the  circumstances 
submitted  to  us,  is  the  Toronto  Street  Railway  Co.,  for  the  remaining 
25  years  of  this  franchise,  liable  to  taxation  in  respect  of  their  rails, 
poles  and  wires  erected  and  being  upon  the  city  of  Toronto.  It  is  con- 
ceded that  for  the  first  time  since  the  agreement  between  the  city  and 
the  company  entered  into  some  five  years  ago,  and  which  has  received 
legislative  sanction,  the  city  has  undertaken  to  assess  the  company  for 
the  property  now  in  question,  and  which  has  heretofore  escaped  taxa- 
tion. It  is  also  considered  that  such  a  taxation  for  such  25  years  will 
amount  to  a  sum  aggregating  in  the  whole  to  about  $200,000. 

The  city,  apparently  acting  on  the  assumption  or  belief  that  the  case 
in  the  Court  of  Appeal  of  the  city  ot  Toronto  and  the  Consumers'  Gas 
Co.  has  practically  modified,  distinguished  or  overruled  the  case  of  Flem- 
ing vs.  Toronto  Street  Railway,  conceived  that  the  latter  case  was  no 
longer  binding  upon  them,  and  undertook  for  the  first  time  to  impose  a 
rate  upon  the  property  of  the  company,  now  the  subject  of  appeal. 

These  two  judgments  leave  the  state  of  the  law  in  a  somewhat  unsat- 
isfactory condition,  arising  from  the  fact  that  the  judgments  of  the  mem- 
bers of  the  Courts  are  not  unanimous,  and  those  judges  who  have 
arrived  at  conclusions  which  unitedly  are  the  framework  of  the  decision 
of  the  Court,  have  reached  such  conclusions  by  devious  ways. 

Since  the  case  of  Fleming  vs.  Toronto  Street  Railway  has  been 
decided,  the  verbiage  of  the  Assessment  Act  has  been  altered,  and,  in 
that  respect,  the  authority  of  that  case  as  applied  to  the  question  before 
us  is  somewhat  weakened.  But  for  this,  I  should  be  inclined  to  hold 
that  we  were  concluded  by  that  case,  and  should  without  question  allow 
the  company's  appeal. 

I  humbly  conceive  that  there  is  a  marked  difference  between  the 
position  of  the  gas  company  and  the  railway  company.  The  former 
company  is  essentially  a  commercial  corporation  having  an  article  of 
commerce  to  dispose  of,  which  has  been  ranked  in  our  courts  as  a 
"  mineral,"  which  can  only  be  distributed  to  the  company's  customers 
through  pipes  connected  with  their  main  works  and  the  storage  reser- 
voirs containing  the  commodity  th°y  sell.  The  general  public  have  no 
interests  in  the  works  at  all  analagous  to  the  use  of  the  public  highway 
and  can  at  will  put  an  end  to  the  contracts  made  with  their  customers, 
subject,  of  course,  to  the  ordinary  rules  governing  all  contracts.  The 
railway  company,  on  the  other  hand,  offer  to  the  city  an  improved  and 
convenient  method  of  utilizing  the  highways  of  the  corporation,  and 
undertake  to  do  for  the  city  what  the  city  itself  has  power  to  do  without 
their  intervention.  The  city  has  surrendered  to  them  certain  portions 
of  the  surface  of  the  city  highways,  for  the  greater  ease  of  the  propulsion 
of  their  vehicles,  giving  them  the  legal  right  of  way  over  other  vehicles, 


and  the  right  of  exacting  toll  from  the  passengers  using  such  vehicles, 
and  exacting  as  the  price  of  such  concessions  a  mileage  rental  or  assess- 
ment and  a  percentage  of  the  gross  profits  of  the  companv.  They  are 
common  carriers,  and  are  bound  to  receive  all  passengers  presenting 
themselves  for  carriage  and  to  keep  in  constant  good  condition  their 
whole  system.  They  also  perform  other  services  for  the  city,  such  as 
street  watering  and  the  conveyance  and  dumping  of  city  garbage  and 
refuse.  In  these  respects  the  positions  of  the  gas  company  and  the 
railway  company  are  essentially  different.  I  am  clearly  of  opinion  that 
the  relationship  between  the  city  and  the  company  is  not  that  ot  landlord 
and  tenant.  It  is  rather  that  of  licenser  and  licensee.  In  fact  the 
agreement  between  the  parties  ratified  by  legislation  explicitly  treats 
and  styles  them  as  "  vendors  "  and  "  purchasers."  No  weight  whatever 
can  be  given  to  this  argument. 

Neither  do  I  think  that  this  railway  can  be  treated  as  a  railway 
company  in  the  sense  that  the  C.  P.  R.  or  the  G.  T.  R,  or  any  railway 
incorporated  under  Dominion  or  Provincial  authority  can  be  classed  as 
such,  and  entitled  to  exemption  from  taxation  in  respect  of  their  rails  as 
part  of  their  superstructure.  They  have  never  taken  that  position  until 
now. 

I  have  carefully  considered  the  discussion,  arguments  and  judgment 
in  the  case  before  the  Privy  Council  of  the  Queen  vs.  the  Toronto  .Street 
Railway.  I  do  not  consider  that  the  effect  of  that  judgment  is  to 
declare  that  the  latter  is  a  "  railway  "  in  the  sense  that  a  Dominion  or 
Provincial  railway  is  a  railway.  It  simply  decides  that  certain  rails 
imported  for  use  and  to  be  laid  on  the  company's  "  railway  track  "  and 
being  over  a  certain  weight,  were  exempt  from  customs  duty. 

I  have  had  the  advantage  of  the  perusal  of  my  brother  McDougall's 
able  and  exhaustive  judgment.  He  has  so  fully  gone  into  the  historical 
part  of  the  subject,  and  so  fully  collected  and  set  forth  all  the  authorities 
bearing  upon  the  matter,  that  it  would  be  superfluous  on  my  part  to  en- 
deavor to  supplement  his  remarks,  even  if  I  were  able  to  do  so.  I  may 
be  permitted  to  remark  that  the  English  authorities,  however  instructive 
and  illustrative,  are  not  altogether  binding  upon  us,  inasmuch  as  the 
method  of  rating  in  England  for  the  purposes  of  taxation  is  essentially 
different  from  our  own.  There  the  question  before  the  courts  is  "  Is 
this  a  bona  fide  occupancy  ?  "  and  the  occupant  is  rated.  In  Ontario  the 
property  is  rated  and  is  primarily  liable.  'The  question  of  ownership  is 
entirely  subsidiary. 

I  agree  with  my  brother  McDougall  that  the  poles  and  wires  of  the 
company  are  governed  by  the  ratio  decidendi  in  the  gas  companies'  cases 
as  being  the  vehicle  by  which  the  generating  power  is  conveyed  from 
the  power  house.  I  think  that  they  are  so  intimately  connected  with 
the  source  of  motor  power  as  to  become  as  much  realty  as  say  a  shaft 
drawn  by  a  central  machine,  or  a  cable  laid  along  or  under  the  public 
streets.  I  think  the  rails,  if  utilized  for  conveying  the  current  to  the 
motors,  01  after  the  expenditure  of  its  force  on  the  motors,  returning  it 
to  the  power  house,  in  other  words,  completing  the  circuit,  would  be 
assessable,  but  if  such  circuit  could  be  completed  without  the  aid  of  the 
rails  that  then  the  rails  would  not  be  assessable,  because  they  would  form 
part  of  the  highway  constructed  and  used  for  the  purpose  of  more  effect- 
ually and  rapidly  furnishing  the  paramount  object  highways  are  estab- 
lished and  maintained  for,  namely,  rapid,  convenient  and  efficient  transit 
and  traffic. 

To  illustrate  my  view  as  to  the  non-assessability  of  the  company's 
rails,  I  would  suppose  the  not  unlikely  case  of  the  city,  instead  of  con- 
structing, maintaining  and  keeping  in  repair  the  public  streets  of  the 
city,  had,  under  contract  with  some  construction  company  possessing 
the  right  to  use  some  new  or  advantageous  form  or  method  of  street  pav- 
ing, employed  them  for  a  consideration  to  do  this  work  at  an  annual  rate 
for  a  term  of  years  ;  would  it  be  just,  equitable  or  fair  for  them  to  seek 
to  diminish  the  price  they  have  engaged  to  pay  by  an  .issessment  upon 
the  value  of  the  material  used  in  the  construction  of  the  pavement?  I 
submit  that  the  difference  between  that  case  and  the  use  of  the  rails  of 
this  company  for  the  greater  ease  of  traction  is  only  one  of  degree. 

The  judgment  of  the  Court  of  Appeal  in  the  gas  case,  in  which  the 
gas  mains  and  pipes  were  held  assessable,  proceeds  largel)'  upon  the 
assumption  that  those  mains  and  pipes  are,  as  Mr.  Justice  Rose  expressed 
it  (23  A.  R.  at  page  556)  "liable  to  taxation  as  part  of  the  property  of 
the  company,  increasing  the  value  of  the  building  and  plant."'  It  could 
not  well  be  held  otherwise,  for  the  special  case  submitted  to  the  court 
expressly  slates  that  these  mains  and  pipes  "  were  attached  to  build- 
ings and  plant  of  the  company."  Unless  the  use  of  these  rails  for 
this  company  for  the  purpose  of  transmitting  the  motor  power  can  be 
said  to  attach  them  to  the  plant  and  buildings  of  the  company — to  my 
mind  they  are  entirely  detached,  and  are  personable  property  and  are 
non-assessable.  It  is  not  essential  that  this  company  should  use  this 
current  in  this  particular  way  as  a  motive  power.  They  could  use  it 
in  another  way  by  erecting  a  return  wire,  discarding  the  current  by 
means  of  the  rails,  or  they  could  establish  storage  batteries  or  motors 
driven  by  compressed  air,  or  by  other  means  which  the  advance  of 
science  is  so  constantly  suggesting. 

I  have  perused  the  report  of  the  New  Brunswick  case  cited  to  us  and 
am  not  convinced  that  it  is  an  authority  binding  upon  us.  I  have  con- 
sidered the  effect  and  the  meaning  of  the  references  to  "  tax  "  in  the 
agreement  of  the  contracting  parties.  To  my  mind  it  does  not  refer  to 
more  than  such  taxes  as  were  no  doubt  imposable  upon  such  property 
of  the  company  as  is  not  placed  upon  the  streets  of  the  city,  the  use  of 
which  was  the  franchise  which  was  the  subject  matter  dealt  with.  The 
company  would  require  other  property,  such  as  their  power-house. 
They  would  have  to  erect  or  rent  office  buildings,  waiting  rooms,  car 
stables,  etc.,  and  might  require  space,  buildings  and  machinery  for  the 
construction  of  cats,  etc.  The  reference  to  these  transactions  was  wisely 
inserted  in  the  document  for  the  purpose  of  avoiding  any  difiiculty 
which  might  arise  as  to  the  disposition  of  these  taxes  between  the  public 
and  the  separate  schools. 

This  brings  me  to  the  consideration  of  the  concluding  argument  ad- 
vanced by  the  company  against  the  imposition  upon  them  of  these  taxes, 
viz  :  That  to  do  so  is  to  import  into  the  agreement  between  contracting 
parties  a  new  and  onerous  condition  or  stipulation  which  was  never  in 
the  contemplation  of  the  parties  to  the  contract  at  the  time  of  its  execu- 
tion ;  which  it  would  be  inequitable  to  enforce,  and  which  cannot  be 
evolved  from  the  four  corners  of  the  document  as  it  stands. 
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Corporate  bodies  are  bound  by  the  same  rule  of  law  and  conduct  as 
individuals.  Their  component  parts  are  variable,  but  the  corporation 
continues  to  exist  as  a  uhole.  The  city  may  change  its  policy  or  reserve 
its  former  action,  but  it  must  always  be  held  to  its  contracts  and  agree- 
ments entered  into  previous  to  such  change  or  reversal.  The  agreement 
between  these  two  contracting  corporations  was  the  outcome  of  a  contest 
between  men  of  keen  busmess  and  legal  acumen,  and  after  the  fullest 
and  most  prolonged  discussioji  the  result  was  embodied  in  the  pages  of 
this  document.  These  parties  had  before  them  the  judgment  of  the 
highest  courts  of  the  province  declaring  that  this  very  property  of  this 
very  railway  is  not  liable  to  taxation.  Because,  since  that  decision,  a 
change  has  been  made  in  the  verbiage  of -the  Assessment  Act,  and  the 
authority  of  such  decision  by  a  subsequent  judgment  is  supposed  to  be 
weakened  or  impugned  ;  because  "Another  king  has  arisen  which  knew 
not  Joseph,"  is  that  a  reason  why  the  parties  should  either  be  relieved 
from  an  obligation  or  have  another  onerous  one  impose<l  upon  them?  I 
humbly  conceive  not.  If  the  legislature  to- iiorrow  passed  a  law  de- 
claring that  the  rails,  poles  and  wires  of  all  street  railways  are  liable  to 
taxation,  I  do  not  see  how  the  position  of  this  company  would  be 
effected,  unless  it  was  declared  that  such  legislation  should  be  expost 
facto.  This  might  be  confiscation,  but  it  would  have  to  be  obeyed.  I 
think  this  corporation  is  endeavoring  to  filch  with  one  hand  what  they 
have  given  with  the  other. 

I  have  considered  the  pomt  whether  this  tribunal  has  any  power  or 
authority  to  determine  more  than  the  question  whether  this  particular 
kind  of  properly  or  any  part  of  it  is  liable  to  taxation  or  not.  In  my 
opinion,  to  do  so  would  be  "Academic"  only  and  would  not  be  a  bind- 
ing value,  or  such  a  determination  or  finding  that  the  contestants  are 
entitled  to.  This  coun  is  one  of  review  upon  the  proceedings  upon  a 
body  of  men  composed  in  all  urban  and  rural  municipalides  except  the 
city  of  Toronto  of  all,  or  the  greater  part  of,  the  members  of  a  corpora- 
tion, one  of  the  litigants.  It  is  meant  to  be  a  check  upon  their  proceed- 
ings and  is  given  power  to  redress  a  wrong  when  a  wrong  has  been 
done.  If  this  corporation,  after  granting  an  exemption  from  taxes,  had 
undertaken  to  assess  and  levy  taxes,  contrary  to  such  an  agreement,  the 
Courts  would  quickly  inteifere  and  restrain  them.  I  think  this  Court 
would  have  equal  authority. 

With  great  diffidence  I  venture  to  place  on  record  my  opinion  that 
(save  in  so  far  as  my  judgment  agrees  with  that  of  my  brother  Mc- 
Dougall)  the  judgment  of  the  Court  of  Revision  should  be  reversed  with 
appropriate  costs  to  be  paid  out  of  the  fund  paid  into  the  City  Treasurer 
to  cover  the  costs  of  appeal. 

McDouGALL,  J  : — The  first  tiuestion  I  propose  to  consider  Is  as  to  whether  street 
railways  come  within  the  purview  of  sec.  29  of  the  Assessment  Act ;  because  if  they 
do  so  the  superstructure  is  r.ot  assessable,  under  several  decisions  in  our  own  courts. 
G.  W.  R.  vs.  Rouse  15,  U.  C.  168;  London  vs.  G.  W.  R.,  17  U.  C.  262,  approved  in 
Central  Vermont  Railway  vs.  St.  Johns,  14  Supreme  Court  288.  It  is  well  to  note 
that  in  the  case  of  the  Toronto  Street  Railway  Co.  v.  Fleming,  35  U.  C.  264,  and 
appeal  37  U.  C.  1x6,  no  question  was  discussed  as  to  the  right  cf  the  plaintiflFs  to 
excape  taxation  on  the  ground  that  the  superstructure  of  their  road  was  exempt. 
Richards  C.  J.,  and  Wilson  J.  placed  the  liability  on  the  company  because  they 
occupied  with  their  t'acks  the  soil  on  the  highway,  and  that  that  occupation  and 
user,  though  not  exclusive,  was  an  interest  in  lands.  The  thing  (track)  they  had 
fi.\ed  to  the  land  became  land,  and  (like  gas  mains  laid  beneath  the  surface),  was 
liable  to  taxation.  It  was  argued  that  the  case  of  the  Toronto  Railway  v.  ihe 
Queen,  decided  recently  by  the  Privy  Council,  detern  ines  the  status  of  a  street 
railway,  and  makes  it  a  railway  within  the  meaning  of  the  Custom's  Act,  and  in 
consequence,  for  the  purposes  of  the  Assessment  Act,  it  must  be  viewed  as  a 
railway  as  much  as  the  Grand  Trunk  or  Canadian  Pacific.  I  do  iiot  so  read  the 
decision.  Toronto  Railway  v.  the  Queen  simply  decides  that  when  steel  rails  above 
a  certain  weight,  and  to  be  used  in  railway  tracks,  are  exempted  from  duty,  the 
general  expression  "  railway  tracks"  is  sufficiently  bread  to  include  the  track  of  a 
street  railway  which  uses  such  rails  in  the  construction  of  their  roadway,  and  in  this 
manner  provide  a  permanent  way  for  their  cars.  Lord  Hobhouse,  in  delivering  the 
judgment  of  the  Court,  says  :  "The  appellants  then  are  the  owners  of  what  the  Legis- 
lature of  their  own  Province  calls  a  single  or  double  track  street  railway,  and  the  line 
which  they  work  is  called  a  railway  track.  These  expressions  are  not  conclusive  as 
to  the  meaning  of  the  term  as  used  by  the  Dominion  Legislature  in  the  Act  under 
discussion,  but  they  show  that  the  term  is  known  to  the  Canadian  draughtsmen  of 
statutes  in  Canada,  and  is  there  applied  to  such  a  line  as  that  of  the  appellants.  It 
seems  to  their  Lordships  to  be  good  evidence  as  to  the  meaning  in  the  mouth  of  a 
Canadian  Legislature,  and  to  afford  prima  facie  ground  for  holding  that  railway 
track  includes  the  line  of  street  railway."  Again  he  says  :  "  It  may  be  in  other  Acts 
and  for  other  purposes  there  are  substantial  distinctness  l)eiween  railways  or  rail- 
way tracks  and  tramways,  but  for  this  purpose  and  in  this  Act  and  its  three  prede- 
ces-sors  (Customs  Acts)  there  is  not  traceable  any  idea  of  making  such  a  distinction, 

but  rather  the  idea  of  putting  all  kinds  of  railways  on  the  same  footing " 

Now,  when  we  trace  up  the  history*  of  sec-  29  of  the  Assessment  Act  of  1892,  we  find 
a  section  substintially  the  same  introduced  on  the  first  time  by  16  Vic.  cap.  182,  sec. 
21  (1851-3)  requiring  railway  companies  to  transmit  to  the  clerk  of  the  municipality 
the  statement  therein  provided.  This  section  is  preserved  with  very  slight  verbal 
alterations  in  all  the  subsequent  Assessment  Acts  down  to  1892.  It  could  not  be  said 
that  thb  section  was  intended  to  include  street  railways  at  the  time  of  its  introduc- 
tion, for  none,  so  far  as  1  know,  were  then  in  existence,  at  least  in  Canada.  They 
are  a  more  modem  creation.  The  railway  companies  intended  to  he  covered  by  sec. 
29  of  the  Assessment  Act  arc  in  my  opinion  only  these  companii-s  which  are  subject  to 
taz  provisions  of  the  Ontario  and  Dominion  Railway  Acts.  The  other  companies  are 
known  as  street  railways,  and  were  always  incorporated  by  special  Acts  of  Parlia- 
ment They  may  since  1803  1*<^  formed  under  the  provisions  of  the  Street  Railway 
Act  R.  S.  O.  171.  It  is  quite  true  that  the  expression  "railway  track"  is  in  some 
sense  a  generic  term  ;  but,  as  I  have  said  before,  an  examination  into  the  origin  of 
sec.  39  in  my  opinion  clearly  shows  that  it  was  never  intended  to  apply  to  or  to 
include  a  street  railway.  The  fact  that  this  contention,  though  raised  in  the  reasons 
against  appeal,  is  not  mentioned  in  the  judgments  in  appeal  in  the  Toronto  Street 
Railway  v.  Fleming — the  only  case  where  the  taxable  status  of  a  street  railway  com- 
pany has  been  enquired  into  prior  lo  the  present  appeal — in  some  degree  strengthens 
the  opinion  above  expressed.  If  I  am  right  in  this  conclusion,  then  such  decisions  as 
Great  Western  Railway  Co   v.  Rouse  do  not  apply  to  street  railways. 

The  next  important  matter  to  be  considered  is  the  effect  of  the  decision  in  the 
Court  of  Appeal  of  the  Toronto  Street  Railway  v.  Fleming,  37  U.  C.  116.  A  judg- 
ment in  thai  case  was  pronounced  in  1875  upon  the  clauses  of  toe  Assessment  Act  as 
they  stood  at  that  dale.  Sec.  3  of  32  Vic.  cap.  (36  Ontario,  1869)  re  d  :~"(3)  The 
terms  land,  real  property  and  real  estate  respectively  include  all  buildings  or  other 
things  erected  upon  or  affixed  lo  the  land,  and  all  machinery-  or  other  things  so  affixed 
to  any  building  as  to  form  in  law  part  of  the  realty,  and  all  trees  or  underwood  grow- 
ing upon  the  land,  and  all  mines,  minerals,  (luarrics  and  fossils  in  and  under  the  same, 
except  mine  belonging  lo  Her  Majesty."  Sec.  (4)  "The  icrms  personal  estate  and 
personal  property  niclude  all  goods,  chattels,  shares,  incorporated  companies,  interest 
on  mortgages^  dividends  fri)m  bank  stock,  m  ney,  notes,  accounts  and  debts  at  their 
actual  value,  income  and  alt  oihrr  property  except  land  and  real  estate  and  real  prop- 
erty as  above  defined  and  except  property  herein  cxpicssly  exempted."  Sec.  (5)  The 
term  pro|>erty  includes  both  real  and  personal  property  as  above  defined.'  Sec.  (9) 
"  All  land  and  personal  properly  in  the  province  of  Ontario  shall  be  liable  to  taxation, 
subject  to  the  following  exemptions,  that  is  to  say—"  Now,  in  the  Act  of  1802  the  5th 
section  of  the  Act  of  1869  is  tninsposed,  and  becomes  sub--ec.  8  of  sec  2  with  a  slight 
change  of  wording.  It  now  reads:  Sec.  2  sub-sec.  8  "Property  shall  include  both 
real  and  personal  property  as  hereinafter  defined.'  Sub-sec.  9  takes  the  place  of  sec. 
3  and  reads:  "  I^nd,  real  property  and  real  estate  shall  include,"  etc.— following  ihc 
exact  words  of  ihe  old  section,  with  the  addition  of  the  words  "and  land  covered  by 
water.''  Sub-sec.  10  takes  the  place  of  sec.  4,  with  some  additions  and  modifications 
of  the  importance  of  this  appeal.     Sec.  9  of  the  Act  of  1869  has  an  important  change 


made  in  it,  and  becomes  sec.  (7)  in  the  Act  of  1892,  and  reads  now  as  follows :  (7) 
"  All  property  in  this  province  shall  be  liable  to  taxation  subject  to  the  following  ex- 
emptions, thai  is  to  say  :  The  first  point  to  be  noticed  is  the  passage  in  jhe  judgment 
of  Patterson,  J.,  in  the  Court  of  Appeal  in  Toronto  Street  Railway  v.  Fleming,  at 
page  126.  He  says:  "  If  ihtre  was  a  general  law  that  all  property  should  be  assess- 
able for  municipal  purposes,  I  should  have  no  hesitation   in  deciding   that   this  w 


ble  properly.  The  question,  however,  is  :  Is  it  assessable  as  land  ?  '  Mr.  Pat- 
terson then  proceeds  to  argue  thai  as,  in  the  exemption  clauses,  sub-scc.  6  exempts 
every  public  road  and  way,  or  public  square,  and  as  it  is  sought  to  assess  the  company 
in  respect  of  the  portions  of  the  streets  used  for  the  purposes  of  the  railway,  and  it  is 
only  land  that  can  be  assessed,  they  are  not  liable,  t  ecause  all  the  land  in  the  public 
roads  is  exempt.  Upon  reference  back  to  ihc  case  staled  in  Toronto  Street  Railway 
v.  Fleming,  reported  in  35  U.  C.  364,  it  will  be  seen  what  was  the  subject  of  ihe  con- 
troversy there  and  the  assessment  or  alleged  claim  for  taxable  liability  which  was 
under  consideration,  in  order  to  contrast  it  with  ihe  subject-ma  tier  of  this  appeal. 

Paragraph  2  of  the  stated  case  shows  this  put  clearly,  and  reads  as  follows  :  "  The 
assessment  for  the  said  taxes  in  regard  to  which  the  said  distress  was  made  by  ihc 
defendant  was  made  by  the  city  of  Toronto  in  respect  of  the  portions  of  Queen  street, 
Vonge  street  and  King  street  used  by  plaintiffs  for  the  purposes  of  their  said  railway 
under  the  provisions  of  the  Act,  statutes  and  by-law  hereinafter  referred  lo  "  The 
present  appeal  is  against  the  assessment  of  the  company  under  ihe  head  of  lands, 
buildings  and  improvements,  and  in  the  column  headed  "  Value  of  Buildings  and 
Improvements"  the  disputed  assessment  appears  as  follows  : — 


VALUE  OF  BUILDINGS  AND  IMPROVEMENTS. 

/$      4,000 

l$537.U7— rails,  wires  and  poles  used  by  the  company  in  connection  with  the  said 
lands  for  the  purpose  of  operating  its  railway  in  and  upon  the 
lands  of  the  company  or  the  streets  of  the  city. 

What  this  appears  to  mean  I  take  it,  is:  rails,  wires  and  poles  used  by  the  com- 
pany, placed  on  the  lands  of  the  company  or  on  the  streets  of  ihe  city,  which  said 
rails,  wires  and  poles  so  placed  as  aforesaid  are  used  by  the  company  in  operating 
their  railway.  Now,  it  has  recently  been  held  by  the  Court  of  Appeal  in  the  Gas 
Consumers'  case  v.  Toronto  that  the  gas  mains  laid  in  the  public  streets  beneath  ihe 
surface  are  assessable,  notw  ithstanding  the  existence  of  sub-sec.  6  of  the  exemptions 
section  The  Chancellor,  in  his  judgment  in  the  same  case,  26  Oni.,  page  722,  says 
(at  page  729) :  '■  To  tel  graph  companies  the  same  rules  apply  where  the  wires  are 
carried  above  or  underneath  the  soil  of  the  highway.'  In  the  Electric  Telegraph  Co. 
V.  Overseers  of  Salford.  11  Exchequer,  181,  the  Court  gave  effect  to  the  legal  defini- 
tion of  land  as  including  not  only  the  face  of  the  earth,  but  everything  on  11  or  over 
it  ;  and  that  definition  is  not  ruled  out  by  our  Assessment  Act,  which  says.  •'  land  " 
shall  include  such  and  such  meanings— not  that  all  others  legally  possessed  by  ihe 
word  shall  be  excluded.  In  Pimlico  Tramway  Co.  v.  Greenwich,  L.  R.  9,  Q.  B.  p  9, 
the  company  was  held  lo  be  rateable  as  occupants  of  the  highway  by  reasons  of  the 
tracks  being  laid  thereon,  because  it  was  held  that  although  they  had  not  the  exclus- 
ive use  of  the  surface  of  the  track,  that  beir  g  in  the  exclusive  occupation  of  any  por- 
tion of  the  soil,  as  they  were  in  laying  their  tracks  in  the  same,  they  were  liable. 

Lord  Blackburn,  at  page  14  says  :  "There  is  a  considerable  resemblance  between 
the  iron  tram  rail  or  artificial  tramway  here  and  the  pipe  which  is  hid  down,  though 
there  is  this  difference,  undoubtedly,  that  the  pipe  (I  do  not  know  that  it  would  be 
necessai^'  if  it  should  be  so)  is  generally  buried  in  the  soil  some  way  below  the  actual 
pavement  or  macadamized  road  which  forms  the  thing  actually  supporting  the  car- 
riages passing  along  ;  but  I  do  not  think  that  makes  any  difference  " 

Lush,  J.,  said  :  '"  I  am  of  the  same  opinion.  The  Act  of  Parliament  enables  the 
proprietors  of  a  tramway  to  appropriate  to  their  own  purposes  a  given  portion  of  the 
public  road  for  the  purpose  of  laying  down  the  tram  rails  which  are  requisite  for  the 
conveyance  of  their  carriages  along  the  line  of  road.  The  tram  rails  occupy  a  portion 
of  the  soil.  They  are  exclusively  used  by  the  tram  rail  company  for  the  purposes  of 
the  tramway,  and  that,  I  think,  m^es  them  occupiers  of  that  portion  of  the  soil.  1 
do  not  think  they  are  the  less  occupiers  because  the  pr.blic  as  well  have  the  right  cf 
way  over  the  surface  of  their  iron  road  ;  and  ihe  road,  as  a  tramroad,  is  in  their  ex- 
clusive use.  and  used  for  their  exclusive  benefit." 

Quinn,  J.,  said  he  was  unable  to  distinguish  the  case  from  ihe  cases  which  had  been 
decided  on  the  occupation  of  land  by  water  companies  and  gas  companies.  At  page 
16  he  says  :  "  It  appears  to  me  that  no  difference  can  be  pointed  out  between  this 
tramway  and  those  gas  and  water  mains,  except  that  the  gas  and  water  mains  are 
deeper  in  the  soil  than  this  iron  tramway."  Again  he  says  :  "  I  am  unable  to  dis- 
tinguish the  iron  tramway  from  the  gas  and  water  pipe.  Both  physically  occupy  the 
soil.  One  is  somewhat  deeper  ihan  the  other,  the  tram  rail  having  the  upper  surface 
level  with  the  road,  but  they  both  occupy  the  soil  of  the  road  physically,  and  in  exact- 
ly the  same  manner  I  do  not  see  either  in  sec.  57  or  sec.  62  any  provision  which  in 
any  way  interferes  with  that  principle.  They  only  preserve  the  right  of  the  public  to 
go  over  the  surface  as  before,  but  in  no  way  is  it  stated  that  these  tramways  so  made, 
and  the  baulks  of  timber  upon  which  they  are  laid,  were  part  of  the  road  in  the  sense 
of  being  the  property  of  the  pub'ic  authorities.  They  remained  the  private  property 
of  the  tramway  company,  and  ihcy  by  means  of  the  iron  rails  and  the  baulks  of  tim- 
ber are  occupying  the  soil  of  the  road  in  the  same  manner  exactly  as  the  gas  pipes 
and  water  pipes  ;  and  the  latter  being  lateable,  I  think  the  former  are  also  rateable." 

I  have  quoted  at  some  length  from  this  instructive  judgment  because  I  think  its 
language  is  singular  y  opposite  lo  the  questions  in  issue  in  this  appeal.  The  position 
of  the  tracks,  ties,  etc.,  of  the  railway  company  buried  in  the  soil,  I  cannot  differenti- 
ate from  that  position  of  gas  mains  buried  under  the  soil.  The  street  railway  has  ex- 
clusive use  of  their  rails  and  of  the  soil  occupied  by  iheir  rails  and  ties  for  the  pur- 
poses of  their  busine-s.  It  is  true  that  the  public  can  drive  over  and  along  these 
tracks.  By  their  agreement  with  the  city  they  are  compelled  to  have  them  flush  with 
the  pavement  to  enable  vehicles  lo  do  so;  and  they  are  consequently  let  into  the  soil 
except  the  mere  surface  of  the  rail.  If  gas  mains  are  assessable,  I  am  firmly  of  the 
opinion  that  these  rails  and  ties  are,  with  so  much  of  the  soil  as  is  used  therewith, 
realty  of  the  company,  and  in  this  respect  assessable.  As  to  this  underground  soil 
surrounding  and  between  their  lies  and  rails,  they  are  owners  and  occupiers  within 
the  meaning  of  the  Assessment  law  of  Ontario.  This  conclusion  is  supported  by  the 
last  died  English  case  of  Pimlico  v.  Greenwich,  and  by  the  Consumers'  Gas  Com- 
pany V.  Toronto,  26  Ont.  722,  and  by  the  judgment  of^  the  Court  of  Appeal  in  the 
same  case.  Whatever  doubt  may  have  been  fell  as  to  the  meaning  of  ihe  word 
"  land  "  as  usej  in  sec.  9  in  the  .\ssessment  .\ci  of  1869  is  now,  to  my  mind,  dispelled 
by  the  change  to  the  word  "  property  "  in  sec.  7  of  the  As.sessment  Act  of  1892 

As  to  ihe  rights  of  the  public,  they  are  subordinate  10  the  rights  of  the  company, 
who  have  the  right  of  way  in  preference  to  the  public  ;  the  public  must  give  way  to 
them,  to  their  cars,  and  they  have  in  that  way  a  prior  and  exclusive  right  to  ihc 
possession  and  use  of  their  tracks  and  rails.  Heliwcll  Union  v.  Helkyn  Drainage 
Co.,  appeal  cases  1895,  page  117.  In  this  last  case—  he  case  on  Pimlico  v.  Green- 
wich is  approved.  The  wires  and  poles  in  use  by  the  Toronto  Street  Railway  Co.,  to 
my  mind,  are  also  undoubtedly  assessable  on  the  pri  ciple  defined  by  the  case  of  the 
Gas  Consumers  v.  Toronto,  as  being  i  precisely  the  same  position  as  the  gas  mains, 
save  that  they  are  in  the  air  over  the  highway  instead  of  being  buried  in  the  soil,  and 
the  wires,  posts  and  cross  wires  form  one  general  fixture  connected  wiih  and  forming 
an  unbroken  connection  with  the  power  house  of  the  company  Through  them  the 
electric  current  is  carried  along  the  whole  system  of  the  street  railway  to  mo%e  their 
cars.  Like  the  gas  mains,  ihey,  ihus  united  with  the  machiner>'  in  the  power  house, 
form  one  fixture  with  it,  and  it  is  one  indivisible  plant.  They  have  ihe  exclusive  use 
of  these  poles  and  wires,  beyond  all  doubt,  and  the  public— whatever  their  rights  may 
l>e  on  the  siir  ace  of  the  street— have  no  joint  or  even  subordinate  rights  in  those 
poles  or  wires  overhead.  I  refer  to  Lancashire  Telephone  Co.  v.  Manchester,  13  Q 
B.  D.  700  and  14  Q.  B.  D.  267  in  appeal ;  The  Electric  Telegraph  Co.  v.  Selfortf,  11 
Exchequer  181  ;  and  the  case  of  the  Consumers*  Gas  Co.  v.  Toronto,  26  Oni.  722  and 
in  appeal. 

Mt.  Osier,  with  reference  to  the  nature  of  ihe  title  of  the  Street  Railway  Co.  in  ihe 
streets  and  in  their  tracks,  contended  that  they  only  had  a  tenant's  interest  in  them  ; 
that  they  had  what  practically  amounied  10  a  lease  ;  and  as  lessees  their  interest  was 
a  chattel  interest  only.  On  reference  to  the  conveyance  by  the  city  lo  the  o^mpany 
of  the  street  railway  franchise  acouired  by  the  city  from  the  old  Toronto  Street  Rail- 
way Company,  we  find  in  clause  this  recital  :— And  whereas  the  said  corporation  re- 
solved to  sell  to  said  railway  all  the  property  actiuired  by  the  city  from  the  Toronto 
Street  Railway  Co.  and  also  to  dispose  of  the  right  to  operate  surface  railwa>-s  in  the 
city  ol  Toronto  as  hereinafter  mentioned,  etc..  etc.  (6)  .\nd  whcre.^s  the  corporation 
advertised  for  tenders  for  the  purchase  of  the  s;ud  railway  property  and  pri\-ilege,  and 
the  purchasers  (Kelly,  McKen/ie  and  Evercil)  tendered  therefor,  and  their  lender 
was  duly  accepietl.  Then  in  the  icih  clause  it  is  recited  ihat  in  consideration  of 
»475,ooo  paid  by  th-  purcha.scrs  lo  the  corporation  they  (the  corporation)  do  sell, 
grant  ami  assif^n  to  the  purchasers,  ihcir  heirs,  executors,  administrators  and  assigns, 
all  the  said  railway  and  property  acouircd  from  ihe  Toronto  Street  Railway  Com- 
pany. Clause  II,  for  the  same  consideration  as  mentioned  in  clause  10,  goes  on  to 
grant  lo  the  purchasers,  their  heirs,  executors,  etc.,  etc.,  for  twenty  year>  with  the 
right  to  renewal  for  ten  years,  the  exclusive  right   for  the  said   periods  In  operate 
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surface  railways  in  the  city  of  Toronto.  Now,  two  things  are  dealt  with  :  The  prop- 
erty tracks,  equipment,  stick,  plant  and  real  estate  acquired  Ijy  the  city  from  the 
old  To'onio  Street  Railway  Co.  This  was  sold  absolutely  to  the  new  conipany. 
Next  the  franchise  to  operate,  for  a  limited  time,  surface  railways  is  conf-rred. 
The  properly,  or  the  nortion  thereof  here  sought  to  be  taxed,  was  sold  outright ;  hut 
the  franchise  or  privilege  to  operate  a  surface  road  was  conferr,  d  for  a  term  only. 
What  is  sought  to  be  reached  by  the  present  assessment,  to  be  uixed,  is  the  property, 
not  the  franchise.  That  there  was  a  sale  is  made  more  manifest  by  turning  to  sec.  4 
of  the  Act  of  Inc  'rp  ration  of  the  Toronto  Railway  Company,  subsec.  2  and  3,  where 
it  is  declared  that  if  the  city  did  not  renew  the  franchise  at  the  end  of  thirty  years, 
and  desired  t  <  take  over  the  p  operty,  they  are  to  pay  the  company  therefor  at  a 
valuation  to  be  determined  by  arbitration  ;  and  it  is  expre  sly  declared  that  they  are 
not  to  pay  for  the  franchise.  ,  .  ,      .  ., 

Mr.  Osier  also  urged  lh.»t  as  the  title  of  the  highways  upon  which  these  rails  are 
laid  was  vested  in  the  Crown  or  in  the  municipality  under  section  525  and  527  of  the 
Municipal  Act,  no  porti  n  of  the  soil  is  therefore  taxable  lands  so  vested  being 
exempt.  Sub-sec.  i  of  sec.  7  of  the  Assessment  Act  reads  :  "All  property  vested  in 
or  held  by  Her  M.-ijesty,  etc.,  is  exempt  "  ;  but  sub-sec  2  of  the  same  section  declares; 
"  When  any  property  me  tinned  in  the  preceding  clause  is  occupied  by  any  person 
otherwise  than  in  an  official  capacity,  the  occupant  shall  be  assessed  in  resp.!Ct  thereof, 
but  the  properly  itself  shall  not  be  liable."  Similarly,  municipal  property  by  .sub- 
sec  7  is  declared  to  be  exempt   whether  occupied  for  mun  cipal  purposes  r- -•- 

pied,  "  but  n.'t  when  occupied  by  any  erson  as  tenant  or  lesse 
a  servant  or  officer  of  the  corporation  for  the  purp  ses  thereof." 
be  asse-sed,  and  the  occupant  made  liable  for  the  taxes. 

I  thi  .k,  in  view  of  these  piovisions,  and  of  the  conditions  of  purchase  by  the  Tor- 
onto Railway  Company,  they  can  int  be  deemed  to  be  tenants  of  the  city,  but  are 
owners  of  the  tracks  and  plants,  and  are  occupants  of  the  streets,  wheth  zr  said  streets 
are  vested  in  the  Crown  or  in  the  municipality  ;  and  as  su  h  occupants,  they  are 
liable  to  taxation,  though  the  land  itself,  and  as  such  occupied,  is  not  liable  for  the 
payment  of  said  taxes.  The  fact  that  under  sub  se-.  2  of  sec.  7  exemption  ilause,  a 
special  liability  is  created  against  an  occupant  of  Crown  or  municipal  lands  to  pay 
taxes  in  respect  of  such  lands  and  of  s  ich  occupation,  develops  a  taxable  responsibil- 
ity almost  identical  with  that  existing  in  England,  and  hence  decisions  in  the  English 
courts  upon  this  point  are  germane  and  cogent  in  d  termining  questions  arising  in 
reference  to  this  class  of  ratepayers. 

1  have  already  pointed  out  that  so  far  as  my  opinion  is  concerned,  I  am  unable  to 
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feet  beneith  the  surface  in  the  same  street.  The  Court  of  Appeal  for  this  piovjnce, 
n  upon  the  same  se  tions  of  the  Assessment  Act,  as  now  a  ended, 
lains  are  assessable.  In  the  present  case  I  think  I  am  justified  in 
i  le  of  the  latest  decision  upm  these  troublesome  sections  of  the 
[  feel  less  hes  tation  in  doing  this  as  the  case  of  the  Consumers' 
>  is  now  pending  before  the  Supreme  Court ;  and  we  are  given  to 
isel  at  the  argument  of  this  case  ihat  any  judgment  pronounced  by 
all  probability  be  taken  for  rp«iew  to  the  same  court  of  last  res  rt. 
I  hnpe  this  will  be  done,  and  the  many  conflicting  opinions  expressed  by  our  ablest 
and  most  distinguished  judi^es  be  finally  reviewed  by  the  highest  court  of  the  Do- 
minion, and  these  vex  -d  questions  authoritatively  disposed  of. 

I  have  only  had  the  opportuniij;  of  seeing  the  judgments  of  my  learned  brothers  a 
few  minute-  before  coming  into  court.  1  cannot  adopt  the  reasoning  of  my  learned 
brother  Dartnell  that  the  Corporation  of  the  city  of  Toronto  are  not  justified  in  mak- 
ing the  assessment  complained  of  in  this  appeal  because  such  taxation  adds  a  term  or 
burden  to  the  agreement  entered  into  in  i8ji  between  ihe  city  and  the  Toronto  Street 
Railway  Co.  The  agreement  itself  does  not  puiport  V'  deal  with  the  matter  of  tax  - 
tion.  The  question  of  liability  to  taxat  on  of  a  y  species  of  property  must  depend 
"  *  1  force  from  time  to  time  in  th  t  behalf.     If  the  property  in  ques- 

assessable  under  the  Assessment  Act,  no  bargain  or  agreement, 
made  between  the  city  of  Toronto  and  the  Street  Railway  Co.  to 
ition,  can  have  any  effect  unUss  sanctioned  by  the  Legislature 
;  claimed  or  shown,  I  venture  ti  think,   that  the  sole  duty  of  this 
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ling  of  the  taxing  clauses  of  the  As: 
Limed  in  this  case  is  taxable  property  t 
section  7  of  the  \ssessment  Act,  qualified  by  the  exemption  clauses 
*  tion.     I  can  find  no  authority  in  the  Assessment  Act  to  enable  ur^ 
called  equity,  and  to  declare  that  although  we  may  be  of  opinio 
here  sought  tn  be  taxed  is  legally  liable,  yet  that  it  is  unjust  or  : 
such  assessment  because  at  some  antecedent  period  when  one  t 
parties  to  a  bargain- or  agreement  incorrectly  concluded  that  th 
sought   to   be   assessed 
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under   the   existing    law  liable 


The  appeal  was  allowed  with  costs,  McDougall,  J.,  dissenting. 
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Orders  addressed  either  to  our  Toronto  or  Montreal  Factory  will  have  prompt  care. 
Goods  will  be  forwarded  same  day  as  order  is  received. 
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MR.  W.  H.  BROWNE.  States  Illuminating  Company  and  the  Brush  Illuminating 

A  PERUSAL  of  the  somewhat  lengthy   address,  printed      Company.      Mr.  Browne  has   occupied  his  present  posi- 

elsewhere  in  this  number,  delivered  on   the    occasion  of      t'O"  since  January,  1895,  and  during  the  past  two  years 


a  visit  of  inspection  to  the  works  of  the  Royal  Electric 
Company,  Montreal,  will  serve  in  a  measure  as  an  in- 
troduction to  the  manager,  Mr.  W.  H.  Browne,  a  capi- 
tal portrait  of  whom  appears  on  this  page.  Scarcely 
more  than  two  years  has  elapsed  since  his  acceptance 
of  the  position  of  head  of 
one  of  the  largest  elec- 
trical manufacturing 
concerns  in  Canada,  yet 
through  his  energ)-  and 
ability  the  company 
have  been  compelled  to 
greatly  enlarge  their 
plant,  and  to-d^y  they 
possess  a  modern  fac- 
tory in  every  respect, 
with  a  plant  valued  at 
$2,500,000,  and  em- 
ploying 500  workmen. 

Mr.  Browne  was  born 
under  the  .American  flag 
in  the  year  1849,  his 
birth-place  being  Troy, 
N.  V.  When  only 
seventeen  years  of  age 
he  was  attracted  to  the 
city  of  New  York,  where 
he  engaged  in  the 
foundry  and  general 
hardware  manufactur- 
ing business.  The  me- 
chanical as  well  as  busi- 
ness experience  thus  ob- 
tained formed  the 
foundation  of  his  future 
success,  as,  in  addition 
to  being  afforded  the 
opportunity  of  perceiv- 


the  company  have  met  with  marked  success. 


Mr.  W.   H.   Browne,  Manager  Royal  Electric  Company. 


THE  BELL  TELEPHONE  COMPANY. 

The  seventeenth  annual  meeting  of  the  shareholders 
of  the  Bell  Telephone  Company  was  held  in  .Montreal 
last  week.  The  annual 
report  presented  showed 
that  653  subscribers  had 
been  added  during  the 
year,  the  total  number 
of  sets  of  instruments 
earning  rental  being 
-9.462.  The  company 
now  owns  and  operates 
341  exchanges  and  275 
agencies. 

There  were  176  miles 
ot  poles  and  1,013  miles 
of  wire  added  to  the 
long  distance  system  in 
1896;  of  these  11  pole 
miles  and  236  wire  miles 
are  in  the  Ontario  de- 
partment, and  165  pole 
miles  and  777  wire  miles 
in  the  eastern  depart- 
ment. 

The  long  distance 
lines  now  owned  and 
operated  by  the  com- 
pany comprise  15,864 
miles  of  wire  on  6,060 
miles  of  poles.  The 
new  building  in  Mon- 
treal is  nearly  com- 
pleted, and  will  be  ready 
for  occupancy  in  May. 
The    new     building    in 


ing    the    possibilities    of    the    electrical    field,    he    was      Winnipeg  was  completed  last  November. 


brought  in  contact  with  some  of  the  leaders  of  commercial 
and  industrial  enterprise  in  the  .American  metropolis. 

Besides  investing  in  other  electrical  enterprises, 
Mr.  Browne  became  interested  in  and  was  one  of  the 
organizers  of  the  Richmond,  Va.,  electric  railway,  which 


Mr.  John  Crawford  expressed  a  doubt  as  to 
the  advisability  of  extending  the  long  distance  ser- 
vice. He  did  not  consider  it  as  profitable  as  the  short 
distance. 

The  annual  report  was  adopted  and  the    old  board  of 


was  the  first  electric  railway   in  the   United  States,  and      directors  unanimously  re-elected,  which  terminated  the 
was  commenced    in  the    year   1888.      He    continued    as      proceedings, 
manager  of  this  road  and  its  lighting   plant    until  1891, 


but  in  addition  received  the  appointment  in  1888  of 
manager  of  the  United  Electric  Light  and  Power  Com- 
pany, perhaps  the  largest  concern  of  the  kind  existing 
at  that    time,    which    afterwards    absorbed  the    United 


E.  S.  Jenison,  of  Port  .Arttiur,  Ont.,  proposes  to  utilize  the  water 
power  of  ihe  Ecarte  Rapids  and  Kakabeka  Falls,  on  the  Kaminis- 
tiqua  river,  for  light  and  power  purposes,  and  is  seeking 
authority  therefor  from  the  Ontario  government.  Moss,  Barwick 
&  Franks  are  acting  .is  solicitors. 
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THE  ROYAL  ELECTRIC  COMPANY. 

In  response  to  the  invitation  of  the  above  company, 
a  large  number  of  persons,  comprising  shareholders  and 
men  prominent  in  the  various  walks  of  life,  gathered  in 
Montreal  on  the  loth  of  February  for  the  purpose  ot 
making  an  inspection  of  the  company's  generating 
station  and  manufactory.  In  point  of  arrangement  and 
equipment  this  station  and  factory  are  claimed  to  be 
representative  of  the  most  modern  practice,  and  there- 
fore offer  a  valuable  object  lesson  to  the  visitor. 

The  following  persons  connected  with  the  electrical 
interests  were  present,  in  addition  to  a  large  number 
representing  the  various  branches  of  commerce  as  well 
as  the  professions  : 

Mr.  F.  H.  Badger,    Manager    Montmorency  Electric 


The  works  were  gaily  decorated  with  flags,  and  on 
the  second  floor  ot  the  generating  station  was  spread  a 
tempting  luncheon.  Here  the  visitors  received  a  hearty 
welcome  from  the  President  of  the  company,  the  Hon. 
Senator  Thibeaudeau,  who  in  his  concluding  remarks 
introduced  Mr.  \V.  H.  Browne,  the  general  manager  of 
the  company.  Mr.  Browne  spoke  at  some  length,  out- 
lining in  a  very  able  and  interesting  manner  the  devel. 
opment  of  the  company's  enterprises  from  their  earliest 
beginnings.  Mr.  Browne's  remarks,  printed  in  ful| 
below,  will  repay  careful  perusal,  as  showing  the  won- 
derful strides  in  the  direction  of  development  and  im- 
provement which  electricity  is  making  in  the  Dominion. 
Canada  has  not  been  content  merely  to  keep  abreast 
of    the    times,    but    is    actually    proving  herself  to  be  a 
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Power  Co.,  Quebec;  Jules  Bourbonniere,  Manager  Im- 
perial Electric  Co.,  Montreal;  W.  J.  Camp;  A.  A. 
Dion,  Superintendent  Ottawa  Electric  Co.,  Ottawa  ; 
Ormond  Higman,  Chief  of  the  Electric  Light  Inspection 
Department,  Ottawa  ;  W.  Munderloh,  of  Messrs.  Mun- 
derloh  &  Co.,  Montreal;  L.  B.  McFarlane,  Supt.  Bell 
Telephone  Co.,  Montreal  ;  R.  E.  T.  Pringle,  Montreal  ; 
Fred.  Thomson,  of  Messrs.  F.  Thomson  &  Co.,  Mon- 
treal ;  J.  J.  Wright,  Manager  Toronto  Electric  Light 
Co.;  Prof.  Carus  Wilson,  Electrical  Department,  McGill 
University,  Montreal  ;  Edward  Carter,  St.  Johns  Elec- 
Co. ,  St.  Johns,  Que.;  H.  O.  Fisk,  Supt.  Peterboro' 
Light  and  Power  Co.,  Peterboro',  Ont.;  J.  M.  Fortier, 
Pres.  Imperial  Electric  Light  Co.,  Montreal  ;  Jas.  H. 
Howry,  Packard  Electric  Co.,  St.  Catharines,  Ont.;  J. 
A.  Kammerer,  General  Sales  Agent,  Royal  Electric  Co., 
Toronto;  E.  A.  Lacroix,  North  Shore  Power  Co., 
Three  Rivers,  Que.;  W.  S.  Shaw,  Shaw  Electric  Co., 
Montreal. 


pioneer  in  electrical  progress,  both  in  relation  to  lighting 
and  power.      Mr.  Browne  spoke  as  follows  : 

Gentle.men, — To  the  citizens  of  Montreal  the  R0y.1l  Electric 
Companj-  is  well  and  chiefly  known  bj'  the  brilliant  illu.nination 
which  provides  the  security  of  daylight  to  the  streets  and  parks  of 
the  city. 

It  is  also  known  by  the  cheerful  radiance  of  the  numerous  in- 
candescent glow  lamps,  which  makes  pleasant  and  decorate  so 
many  residences  and  places  of  business. 

As  a  manufacturer  of  electrical  machinery  and  apparatus,  it  is, 
however,  better  known  throughout  the  Dominion  of  Canada  than 
in  the  city  of  Montreal. 

It  has  been  manifest  on  several  occasions  that  man)',  even  of 
those  who  are  intimately  acquainted  with  the  company,  have  very 
little  actual  knowledge  of  the  extent  and  character  of  the  source 
of  the  illumination  they  enjoy  and  have  a  very  inadequate  concep- 
tion of  the  enterprise  represented  by,  or  the  establishment  consti- 
tuting the  Royal  Electric  Company. 

To  those  throughout  the  Dominion,  who  are  users  ol  electrical 
appliances,  the  company  is  well  known  as  manufacturers  of  the 
best  and  most  advanced  type  of  such  appliances,  and  in  a  general 
way  as  conducting  the  largest  electric  light  and  power  plant  in 
Canada,  but  the  full  extent  of  this  feature  of  the  business  is  not 
thoroughly  comprehended  even  by  those  who  purchase  and  use  its 
manufactures. 

The  completion  of  recent  improvements  made  in  the  generating 
station,  and  of  the  equipment  of  the  new  factory  in  full  working 
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order,  and  at  work  in  the  manufacture  of  larg^e  apparatus,  has, 
therefore,  heen  deemed  an  appropriate  occasion  to  bring  to  the 
personal  knowledge  of  ihe  citizens  of  Montreal  and  to  those 
throughout  Canada,  who  are  interested  in  electrical  enterprises, 
the  fact  that  in  the  Roval  Electric  Company  the  city  of  Montreal 
and  the  Dominion  of  Canada  possess  an  industrial  institution  of 
the  highest  rank. 

We  have  believed  that  it  would  be  an  especial  pleasure  to  you 
to  become  acquainted  by  actual  inspection  with  the  details  of  an 
electrical  manufacturing  establishment  within  your  city  and 
country,  which  in  character  of  machinery  and  equipment  employed 
in  adaptability  to  its  purpose,  and  in  quality  and  finish  of  product, 
is  the  equal  of  any  on  the  continent — second  to  none. 

We  have  also  believed  that  it  would  be  lo  you  an  equal  pleasure 
to  see  in  operation  a  generating  station  unique  in  many  particu- 
lars, far  in  advance  of  stations  even  in  Ihe  largest  cities,  and  con- 
taining features  which  are  models  and  standards  to  which  others 
will  conform. 

This  is  the  object  and  purpose  which  actuated  the  president  and 
directors  of  the  Royal  Electric  Company  to  extend  the  invitation, 
which  your  presence  indicates  was  agreeably  acceptable. 

The  factory  and  station  you  have  seen  to-day  represent  the  ut- 
most development  attained  to  the  present  moment  in  the  electrical 


Wellington  streets  was  leased  and  became  the  factory,  lighting 
station,  stores  and  offices  of  the  company. 

In  July,  1HK6,  the  streets  of  .Montreal  were  first  illuminated,  113 
lights  being  placed  ;  lo-day  nearly  1500  lights  in  the  streets  ren- 
der your  city  one  of  the  best  lighted  on  the  continent. 

In  1888  the  first  incandescent  lights  were  supplied,  and  a  dy- 
namo having  Ihe  capacity  to  provide  500  lighis  was  installed. 
The  station  which  you  have  jusi  inspected  has  connected  with  it 
and  serves  at  present  about  65,000  incandescent  lights,  besides 
electric  motors  and  arc  lights  and  is  capable  of  supplying  50,000 
more. 

In  i88g  the  generating  station,  known  as  the  East  End  station, 
on  Water  and  Commissioners  streets  was  established  solely  for 
.arc  lighting. 

In  1891  the  building  in  which  you  are  at  present  was  built  and 
equipped  as  a  generating  station  to  meet  the  rapidly  increasing 
demand  for  incandescent  lights. 

In  1892  the  first  electric  motor  circuit  was  established. 

In  1893  the  evident  extensive  field  available  in  Montreal  for  the 
application  of  electric  current  directed  the  attention  of  the  com- 
pany to  the  utilization  of  waler  power.  Afler  an  exh.austive 
examination  of  all  water  poweis  contiguous  to  Montreal,  and  after 
a  most  thorough  comparison   of  the    merits  and    demerits  of  each 
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art  as  applied  to  light  and  power  purposes  and  also  represent  the 
development  and  growth  of  the  Royal  Electric  Company,  which 
has  kept  pace  with  the  progress  of  electrical  science. 

From  a  beginning  in  1884,  with  a  dynamo  of  12  light  capacity, 
a  work  room  containing  a  few  ordinary  machines,  shop  tools,  a 
dozen  employees,  and  a  capital  of  less  than  $50,000,  it  has  stead- 
ily and  continuously  progressed,  so  that  to-day  its  generating 
plants  provide  electric  current  for  street  lights,  house  lights  and 
motive  power  to  the  equivalent  of  100,000  16  candle  power  in- 
candescent lamps,  with  capacity  for  50,000  more  ;  its  factory  is 
equipped  with  the  latest  and  most  modern  machinery  cap.ible  of 
building  the  largest  electrical  machinery  used  in  the  world,  and  is 
now  actually  at  work  manufacturing  generators  of  each  nearly 
3000  horse  power  capacity  ;  has  nearly  500  employees  and  pos- 
sesses plant  representing  $2,500,000. 

Il  introduced  in  1884  a  new  business  in  Canada  beginning  with 
the  manufacture  and  use  of  what  was  then  the  best  and  most  im- 
proved electrical  apparatus  and  continued  to  be  the  leader  in  its 
line. 

To-day  it  is  manufacturing  and  using  generators  and  other  elec- 
trical apparatus  which  are  so  far  superior  to  those  hitherto  or  else- 
where made  in  Canada  as  to  be  considered,  even  in  the  electrical 
world,  a  new  departure,  the  improvement  is  so  radical  and  far 
reaching. 

The  company  began  business  in  1884,  having  both  its  factory 
and  generating  station  in  a  sm.ill  building  in  Down  street. 

In  September,    1885,  the   building  on   the  corner  of  Queen  and 


as  applicable^for  electric  light  and  power  purposes  alljtwerc  re- 
jected except  that  of  the  Richelieu  rapids  at  Chambly,  the  rights 
to  which  were  secured  by  the  conip.my. 

In  1894  Ihe  building  at  the  corner  of  Wellington  and  Queen 
streets,  which  in  1885  was  more  than  sufficient  for  all  the  purposes 
of  the  company,  was  found  lo  be  inadequate  for  the  manufacturing 
purposes  alone,  and  plans  were  prepared  for  the  erection  of  .a  new 
factory  building,  so  that  Ihe  factory  equipment  could  be  placed 
therein  by  the  expiration  of  the  lease  of  the  former  building  on 
May  I  si,  1895. 

In  1894  also  the  desirability  of  a  greatly  improved  line  of  elec- 
trical apparatus  and  ihe  opening  of  new  fields  for  such  apparatus 
resulted  in  a  contract  agreement  with  ihe  Stanley  Electric  Manu- 
facturing Company  of  Pittsfield,  Mass.,  for  the  sole  right  of  manu- 
facture and  sale  in  the  Dominion  of  Canada  of  the  apparatus 
which  thev  had  a  short  time  previously  introduced  in  the  L'niled 
Slates  and  which  almost  immedi.'itely  assumed  first  rank  .as  elec- 
trical machinery  and  was  recognized  by  all,  who  were  competent 
by  experience  to  judge,  as  being  vastly  superior  lo  any  which  had 
been  hitherto  produced,  .and  possessing  features  entirely  unknown 
to  Ihe  old  style  of  appar.alus,  features  and  character  of  construc- 
tion which  placed  it  as  far  beyond  M  that  had  previously  been 
made  as  the  marine  engines  of  Ihe  ocean  liners  of  to-day  are  in 
advance  of  the  ordinary  st;ilionary  engines  of  50  years  .ago. 

This  apparatus,  known  .and  designed  by  the  initials  of  the  names 
of  its  joint  inventors  and  designers,  Messrs.  Stanley,  Kelly  and 
Chesney,  being  capable  of  supplying  from  the  same   machine  and 
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from  the  same  wires,  incandescent  lights,  arc  Iig"hts  and  motors, 
occupied  a  new  fieid  and  made  profitably  possible  the  extension 
of  electrical  business  in  directions  not  hitherto  commercially 
available. 

It  also  occupied  a  new  field,  for  instead  of  being  the  cheap  tem- 
porary method  of  construction  characteristic  of  earlier  electrical 
machinery,  it  is  built  in  the  very  best  manner,  equal  in  every  par- 
ticular in  finish  and  character  of  manufacture  to  the  best  machin- 
ery in  every  other  line  of  commercial  practice. 

The  S.  K.  C.  generators  completely  revolutionized  the  method 
of  construction  and  operation  theretofore  employed.  The  par- 
ticular feature,  which  in  all  other  generators  is  the  source  of  con- 
stant annoyance,  expensive  and  frequent  repairs  and  loss  of  ser- 
vice, namely,  the  revolving  wire  wound  mass  known  as  the  arma- 
ture, with  its  complicated  cominutator  and  constantly  wearing 
and  fire  emitting  brushes,  requiring  the  closest  attention  of  em- 
plovees  and  numerous  devices  for  operating  and  regulating  was 
entirely  abandoned  and  instead  is  employed  simply  a  solid  steel 
wheel,  having  contact  with  no  other  part  and  having  no  wearing 
or  contact  surfaces  except  the  journal  bearings.  To  the  electri- 
cal operator  this  feature  alone  was  a  long  coveted  boon  and  is  a 
source  of  constant  delight.  To  the  owners  it  is  a  source  of  great 
economy  and  increased  net  revehue.  The  record  and  date  of 
these  generators  is  that  the  maintenance  and  repair  account  has 
been  reduced  to  nothing. 

The  S.  K.  C.  system  employs  the  simplest  method  of  what  is 
known  as  the  polj-phase  system,  the  development  of  which  has 
made  possible  the  transmission  of  power  commercially  to  great 
distances,  thereby  opening  avenues  to  the  manufacturer  ofelec- 
tr'cal  apparatus  before  impracticable,  and  enabling  the  development 
of  otherwise  unprofitable  water  power. 

In  Canada  this  field  promises  to  be  of  prodigious  proportions. 
This  class  of  business  usually  calls  for  apparatus  of  large  capacity, 
and  the  equipment  of  the  new  factory  has  been  planned  and  car- 
ried out  to  meet  this  new  demand.  To  the  former  extensive 
equipment  was  added  larger  tools,  among  them  being  two  boring 
mills,  one  adapted  to  finish  parts  of  apparatus  having  a  diameter 
of  seven  feet,  the  other  capable  of  finishing  parts  having  a  diam- 
eter of  twenty  feet  (the  latter  tool,  by  the  way,  being  built  in  the 
factory  itself),  a  planer,  probably  the  largest  of  its  kind  in  Canada, 
also  an  electric  crane  capable  of  hoisting  and  moving  to  any  part 
of  the  building  masses  of  30  tons  in  weight,  together  with  several 
drilling  machines,  boll  and  screw  making  machines,  punches  and 
other  accessory  tools.  Thus  equipped  the  factory  is  capable  of, 
and  is  actually  at  work  now  in  the  manufacture  of  dynamos 
{namely,  those  for  the  Chambly  water  power),  each  of  which  will 
aggregate  in  weight  upwards  of  100  tons  and  each  capable  of  de- 
veloping 3000  horse  power,  being  the  largest  dynamos,  except 
those  at  Niagara  Falls,  that  have  ever  been  made.  Besides  these 
there  are  being  manufactured  at  the  present  moment  for  the 
Montmorency  Company,  of  Quebec,  two  dynamos,  each  of  1000 
h.  p.  capacity,  and  two  each  of  350  h.  p.  capacity,  and  there  have 
been  just  completed  for  a  water  power,  16  mile  transmission  plant 
from  Narcisse  to  the  city  of  Three  Rivers,  two  each  of  400  h.  p. 
capacity,  and  the  dynamos  aggregating  2500  h.  p.  capacity, 
which  you  have  just  seen  in  operation  in  the  station  in  which  }'ou 
are  now,  a  total  for  the  four  places  of  upwards  of  25,000  horse 
power. 

The  S.  K.  C.  system  is  the  only  one  in  which  dynamos  are  made 
to  deliver  current  at  veiy  high  voltages  directly  from  the  genera- 
tors. Those  now  in  operation  at,  as  well  as  those  being  con- 
structed for  the  Montmorency  Company  of  Quebec,  are  being 
operated  and  will  operate  at  a  voltage  of  nearly  6,000  volts.  The 
Chambly  generators  will  deliver  directly  from  the  machines  to  the 
lines  12,000  volts.  In  all  other  systems  the  high  voltage  neces- 
sary to  convej'  electric  current  long  distances  must  be  obtained 
by  other  devices,  known  as  transformers  or  converters,  the  gen- 
erators usually  only  delivering  a  pressure  of  1000  volts  and  the 
transformers  increasing  such  pressure  to  the  voltage  desired. 
The  transformation  involves  a  loss  of  energy  and  is  a  source  of 
interruption  and  expense,  besides  its  increased  cost,  which  is  un- 
necessary with  the  S.  K.  C.  system. 

The  S.  K.  C.  system  is  alone  in  this  feature,  and  this  character- 
istic opens  the  way  for  the  Royal  Electric  Company  to  be  the  ad- 
vanced leader  in  the  electrical  field  for  light  and  power  purposes, 
and  particularly  where  the  transmission  of  power  to  considerable 
distances,  and  in  large  quantities  is  required.  These  conditions 
practically  constitute  the  Royal  Electric  Company  as  the  engi- 
neers for  such  systems. 

Since  the  introduction  in  the  early  part  of  1894  of  the  S.  K.  C. 
system  in  the  United  States,  which  was  practically  first  introduced 
in  the  early  part  of  1894,  to  the  present  time,  there  has  been  put 
in  use  or  are  in  process  of  construction  under  order  in  the  United 
States  and  Canada,  generators  of  this  system  of  a  total  aggregate 
c.ipacity  of  about  900,000  horse  power. 

Another  appliance  of  the  S.  K.  C.  system,  namely,  the  trans- 
former, also  revolutionized  that  necessary  adjunct  of  every  alter- 
nating current  lighting  plant,  which,  as  made  before  the  introduc- 
tion of  the  Stanle)'  transformer,  was  a  source  of  the  greatest  ex- 
pense to  such  stations. 

Since  the  introduction  by  the  Royal  Electric  Company  of  these 
transformers  into  Canada,  their  value  in  the  prevention  of  waste 
has  been  frequently  demonstrated  and  is  now  so  firmly  established 
that  every  electric  lighting  station,  in  the  endeavor  to  improve  its 
earning  capacity,  is  displacing  the  old  types  of  transformers, 
which  have  been  in  use  and  substituting  therefor  S.  K.  C.  trans- 
formers. 

Although  first  offered  to  the  electrical  public  but  a  few  years 
ago,  there  are  in  use  to-day  S.  K.  C.  transformers  having  an 
aggregate  capacity  of  upwards  of  1,000,000  lights,  and  the  de- 
mand for  them  is  constantly  increasing. 


The  peculiar  success  of  the  S.  K.  C.  system  is  due  to  the  new- 
features  and  principles  it  embodies,  but  is  also  equally  due  to  the 
extremely  high  character  of  the  methods  and  materials  emplo3'ed 
in  manufacture.  These  methods  require  the  utmost  accuracj',  the 
greatest  care,  the  best  materials  and  the  finest  finish. 

The  manufacture  by  the  Royal  Electric  Company  of  the  S.K.C. 
apparatus  is  carried  on  in  direct  accordance  with  the  plans,  speci- 
fications, drawings  and  methods  in  use  by  the  Stanley  Electric 
Mfg.  Co.  in  their  own  works,  and  in  every  detail  and  particular 
are  exact  duplicates  of  those  made  by  them.  All  the  advantages 
of  contact  vith  the  widely  extended  field  covered  by  the  Stanlev 
Company  in  the  United  States  are  available  to  and  at  the  disposal 
of  the  Royal  Electric  Company,  and  are  utilized  for  the  benefit 
and  are  .it  the  service  of  its  customers. 

The  factory  is  planned,  equipped  and  manned  for  the  manufac- 
ture of  high  class  apparatus  only,  and  is  devoted  solely  and  en- 
tirely to  work  of  that  character.  When  the  introduction  of  this 
class  of  electrical  apparatus  was  begun  by  us  we  were  told  by 
some  of  our  good  friends  that  there  was  no  market  in  Canada  for 
this  class  of  goods.  Our  experience  during  the  last  two  years 
fully  and  completely  refutes  that  suggestion,  for  we  have  found 
that  when  we  made  known  in  actual  practice  the  fact  that  electri- 
cal apparatus  of  this  character  wis  available,  the  best  and  onl)- 
the  best  was  wanted,  and  the  result  is  the  condition  of  our  factory 
to-day — engaged  to  its  utmost  capacity  in  the  fulfilment  of  orders, 
being  in  many  cases  repetitions  of  previous  orders. 

The  S.  K.  C.  systeiti,  however,  does  not  constitute  the  entire 
business  of  the  factorv,  the  manufacture  of  direct  current  dy- 
namos and  motors,  arc  lamps  and  machines,  and  railway  genera- 
tors and  motors  adding  materially  to  the  demands  on  the  capacity 
of  the  works  ;  a  recently  completed  order  being  the  entire  new 
equipment  of  generators  and  motors  for  the  Montreal  Park  and 
Island  R.iilway  Company. 

The  manufacture  of  insulated  wire  and  of  many  kinds  of  instru- 
ments and  other  appliances  is  extensivelj-  carried  on,  and  since  the 
beginning  of  the  business  of  the  company  it  has  installed  in  Canada 
70  arc  light  plants,  using  an  aggregate  of  upwards  of  8,000  arc 
lamps,  and  145  incandescent  pLints,  with  a  total  capacity  cf  more 
than  250,000  lights,  distributed  from  Victoria  in  the  west  to  Prince 
Edward  Island  in  the  east. 

Judging,  therefore,  by  the  past  of  the  Royal  Electric  Company, 
and  by  its  present  conditions  and  demand  for  its  manufactures, 
with  the  large  new  opportunities  opened  by  its  S.K.C.  system,  the 
future  bids  fair  to  tax  the  capacity  of  this  complete  factory  to  its 
utmost  working  power  night  and  day.  .\t  the  present  day,  the 
business  already  in  hand  will  keep  it  constantly  occupied  at  least 
during  the  present  year,  working  day  and  night. 

With  such  improved  apparatus  available,  it  became  incumbent 
upon  the  Royal  Electric  Company  to  utilize  in  its  own  illuminating 
business  the  advantages  obainable  from  the  S.  K.  C.  system.  To 
that  end  about  a  year  ago  the  board  of  directors  authorized  the 
improvements  which  have  been  recently  completed  in  its  lighting 
system — these  improvements  being  the  placing  of  Stanley  trans- 
formers upon  its  lines  of  the  S.  K.  C.  generators,  which  you  have 
just  seen,  in  this  station,  and  the  erection  of  the  new  distributing 
switchboard. 

One  of  the  advantages  resulting  from  these  improvements, 
which  will  appeal  directly  to  our  shareholders,  is  that  with  more 
than  10,000  lights  connected  to  the  station  at  the  present  time 
than  there  were  a  year  ago,  and  although  the  Improvements  have 
practically  been  only  just  completed,  an  economy  has  been  ac- 
complished In  the  item  of  fuel  to  the  e.xtent  of  6,000  tons  ;  that  is, 
there  was  consumed  during  the  year  1896,  with  the  increased 
business,  6,000  tons  of  coal  less  than  during  the  year  1895. 

When  the  Improvements  within  the  station  were  begun  a  year 
ago,  the  four  engines,  two  of  500  h.p.  capacity  and  two  of  1,000 
h.p.  capacity  each,  were  connected  to  some  thirty  separate  dyna- 
mos by  means  of  lines  of  shafting  on  two  floors  of  the  station.  As 
you  have  just  seen,  three  of  these  engines  are  connected  directly 
by  belting  directly  to  what  are  practically  three  dynamos,  the 
fourth  engine  being  at  present  not  required. 

.Any  of  you  who  saw  this  station  a  vear  ago  will  remember  that 
the  entire  space  of  the  first  and  second  floors  was  completely  filled 
with  shafting,  pulleys,  belling  and  dynamos,  and  both  floors  pre- 
sented an  exceedingly  crowded  condition.  .As  you  have  perceived 
to-day,  the  first  floor  alone  fulfils  all  the  purposes  of  the  station, 
and  Its  condition  is  open,  rooiny,  bright,  cleanly  and  cheerful. 

The  switchboard,  which  bears  the  same  relation  to  our  lighting 
and  power  systems  as  the  pilot  house  does  to  a  steamship,  and 
controls  the  distribution  of  the  electric  current  from  the  generators 
to  the  premises  of  our  customers,  has  been  especially  designed 
and  constructed  with  two  important  considerations  in  view  ;  the 
first  to  secure  an  entirely  incombustible  condition,  the  second  to 
obtain  a  flexibility  and  facility  of  operation  which  will  enable  the 
transfer  of  any  circuit  to  or  from  an}'  generator  so  quickly  as  to 
be  practically  Imperceptible  when  all  the  lights  are  burning. 

The  first  condition  of  Incombustibility  Is  a  necessity  to  insure 
permanent  service  to  our  patrons,  and  has  been  completely  ac- 
complished. The  second  condition  secures  uniformity  of  service 
to  our  customers,  a  condition  which  we  have  abundant  reason 
every  day  to  realize  has  also  been  accomplished. 

The  switchboard  is  so  arranged  that  any  circuit,  with  every 
light  thereon  burning,  may  be  Instantaneously  transferred  from 
one  generator  to  another  without  perceptible  change  In  the  light, 
and  this  is  done  so  frequently  without  being  noticed  that  it  is  the 
best  possible  evidence  of  the  complete  adaptability  of  the  switch- 
board to  its  purpose. 

A  fact  in  connection  with  these  improvements  and  the  change 
from  the  old  system  to  the  new  is,  that  all  of  these  changes  were 
made  without  the  Interruption  for  a  single  instant  of  the  service  to 
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the  upwards  of  60,000  lights  served  from  this  station,  which  is  in 
operation  continnoiislv  diirinjj  every  iiour  of  every  day  in  the  year. 
To  those  familiar  with  the  handling-  of  electric  currents,  this  will 
seem  a  feat  almost  without  parallel  ;  and  even  to  those  who  are 
not  familiar  a  consideration  of  the  labor,  risk,  care  and  rapidity  of 
action  involved  in  transferring  nearly  100  wires,  all  of  them 
charged  with  electrical  current,  from  nearly  30  dynamos  and  the 
old  switchboard  to  3  dynamos  and  the  new  switchboard  without 
the  least  interruption,  will  represent  a  work  of  great  magnitude. 

This  entire  change  from  the  old  system  to  the  new,  from  the 
old  to  the  new  switchboard,  was  made  within  the  period  of  ten 
hours,  our  customers  obtaining  their  service  undisturbed. 

The  dynamo  room  and  the  switchboard  are  models  in  arrange- 
ment, with  abundance  of  room,  ready  opportunity  for  attention, 
and  complete  capability  ot  control  and  manipulation. 

As  the  generators  are  of  the  two-phase  system,  ive  are  able  to 
furnish  from  the  same  machines  and  on  the  same  wires  incande- 
scent lights,  arc  lights  and  motive  power,  and  we  are  now  pre- 
pared to  furnish  current  for  motive  power  purposes  in  any  part  of 
the  city,  and  can  furnish  such  power  measured  by  meter,  the  same 
as  incandescent  light  is  used. 

.All  of  this  work  and  all  of  this  apparatus  within  the  station  has 
been  placed  not  onlv  for  the  purpose  of  improving  our  present 
system  of  electric  lighting  and  increasing  tlie  opportunity  for  the 
use  of  electric  currents  for  motive  power,  but  it  has  also  been 
done  especially  with  a  view  to  being  utilized  in  connection  with 
the  electric  current  to  be  transmitted  from  the  water  power  gen- 
erator plant  .at  Chambly. 

The  switchboard  has  been  constructed  so  as  to  be  capable  of 
handling  and  dislributinj^  current  for  upwards  of  200,000  incande- 
scent lights  and  equivalent  capacity  in  electro-motive  power. 

The  generators  at  present  operated  by  the  ste.im  engines  are 
designed  to  be  operated  by  the  electric  current  from  the  Chambly 
water  power  as  motors,  wherewith  will  be  openited  the  necessary 
complement  of  arc  light  dynamos  to  serve  current  for  all  the  arc 
lights  in  the  city  streets  and  public  places,  as  well  as  to  operate 
the  direct  current  generators  now  supplying  current  for  motive 
power.  The  circuits  for  such  direct  current  motive  power  will  be 
maintained,  so  that  customers  having  motors  available  for  use  on 
such  current  can  be  supplied  with  such  power. 

Within  this  station  will  be  placed  transformers  to  reduce  the 
high  voltage  on  the  lines  from  Chambly  to  that  used  for  distribu- 
tion throughout  the  city.  This  current  will  be  conveyed  to  the 
present  switchboard  and  thence  to  the  lines  already  extending 
throughout  tlie  city,  and  also  to  the  getierators,  which  will  then 
become  motors.  The  entire  system  of  lighting  and  power  now 
carried  on  in  this  station  and  at  the  east  end  station  will  be  served 
entirely  from  here,  as  will  also  any  additional  current  required  for 
increased  business,  the  entire  distributing  system  being  concen- 
trated in  this  station,  with  practically  no  alterations  in  the  present 
equipment. 

The  east  end  station  will  be  maintained  in  its  present  condition 
as  a  steam  generating  arc  lighting  station,  to  be  used  as  a  relay 
or  emergency  station  only.  The  steam  engines  in  this  west  end 
station  will  also  be  retained  in  their  present  position,  and  in  the 
extremely  remote  contingency  of  an  interruption  from  any  cause 
in  the  delivery  of  the  current  from  Chambly,  the  motors  will  im- 
mediately again  become  generators  and  perform  the  functions 
they  are  now  fulfilling.  With  this  arrangemet  there  will  exist  a 
water  power  plant  and  a  steam  plant  entirely  independent  of  each 
other,  insuring  absolute  continuity  of  service. 

The  maintenance  of  the  east  end  station  in  its  present  condition 
and  the  arrangement  of  this  west  end  station,  so  as  to  be  promptly 
transformed  again  into  a  steam  generating  station,  is  a  precau- 
tion taken  against  what  is  assuredly  a  verj'  remote  contingency, 
but  it  has  been  so  arranged  in  order  to  remove  all  opportunitv  for 
interruption  of  service  to  our  customers. 

That  ihei'e  is  extremely  little  chance  of  interruption  in  the  de- 
livery of  current  from  the  Chambly  water  power  into  this  city  may 
be  determined  by  a  consideration  of  the  conditions  entering  into 
its  development,  and  .at  this  juncture  it  is  appropriate  to  speak  of 
the  Chambly  water  power  generating  and  distribution  of  electric 
current  therefrom. 

The  dam  being  built  i=  to  be  one  homogeneous  mass  of  con- 
crete, forming  practically  a  monolith  or  a  structure  made  of  but 
one  stone.  This  dain  has  been  designed  and  is  being  built  under 
contract  by  the  foremost  hydraulic  engineering  company  on  this 
continetit  ;iccording  to  the  plans  and  undei  the  direct  supervision 
of  its  chief  engineer,  who  is  recognized  as  the  most  competent 
authority  in  this  cliaracter  of  construction. 

The  wheels  are  also  to  be  provided  by  and  are  under  contract 
with  the  same  engineering  company. 

The  entire  hydraulic  work  has  been  contracted  with  the  above 
mentioned  company  under  guaranteed  results,  among  which  are 
the  maintenance,  at  all  times,  ol  a  working  head  of  28  feet  and 
the  delivery  to  the  shafts  of  the  electrical  generators  of  not  less 
than  20,000  horse  power.  There  will  be  eight  luiits  or  sets  of 
wheels,  each  of  a  capacity  of  2,650  horse  power.  Each  of  these 
units  or  sets  of  wheels  will  be  connected  directly  without  the 
intervention  of  any  gearing  or  appliance  to  cause  loss  of  energy  to 
the  shaft  of  one  electrical  generator, — in  fact,  the  shaft  of  each 
set  of  water  wheels  and  of  each  generator  will  be  practically  one 
conlitiuous  shaft,  thereby  reducing  to  a  minimiun  the  loss  of 
energy  and  the  occasion  for  the  expense  of  repair. 

Besides  these  eight  sets  of  wheels  and  generators,  (the  gener- 
ators we  have  already  described  as  being  imder  construction  in 
our  factory,  and  each  of  which  will  weigh  too  tons)  there  will  be 
two  sets  of  water  wheels,  each  operating  an  exciting  generator 
of  capacity  suflRcient  to  supply  the  excitation  current  icquircd  by 
all  of  the  generators. 

The  dam,  as  slated  before,  will  produce  a  head  of  water  2H  feet 


in  height  and  will  utilize  the  entire  water  of  the  Richelieu  river, 
the  outlet  of  I-ake  Champlain.  The  reservoir  or  head  race  there- 
by created  will  extend  up  the  river  from  the  dam  to  a  point  where 
the  level  of  the  water  in  the  head  race  will  merge  with  the  natural 
level  of  the  river,  such  point  being  a  mile  and  a  half  or  more 
above  the  dam,  thereby  securing  a  very  long  deep  mill  pond, 
which,  with  the  high  working  head  of  28  feet,  will  effectually 
remove  all  possibility  of  that  bug-bear  of  water  powers  in  cold 
climates, — frazil. 

The  location  of  the  dam  has  been  selected  at  a  point  where  the 
highest  known  rise  of  the  water  in  the  Chambly  basin  below  the 
dam  will  not  affect  the  level  of  the  tail  race.  Therefore  all  possi- 
bility of  interruption  due  either  to  frazil  or  back  water  is  com- 
pletely removed. 

The  character  of  the  construction  of  dam,  power  house,  wheels, 
dynamos,  switchboard,  is  all  of  the  highest  order.  There  are  no 
gears  to  wear  or  break,  there  are  no  wire-wound  armatures  liable 
to  destruction,  there  are  no  commutators,  brushes  or  wearing  parts 
in  the  dynamos,  the  only  wearing  parts  in  the  water  wheels  and 
electrical  machinery  being  the  sh.ift  and  its  bearings, — conse- 
quently every  source  of  danger  has  been  apprehended  and 
guarded  against. 

The  current  will  be  conveyed  from  the  power  house  at  Chambly 
to  the  city  of  Montreal  by  two  separate  lines  of  poles  and  wires. 
Should  an  accident  happen  to  any  part  of  either  line  of  poles  or 
wires  necessitating  repairs,  the  c\irrent  required  will  be  trans- 
mitted by  the  other  line  during  the  time  such  repairs  are  being 
made.  This  will  permit  such  rep.airs  to  be  made  without  inter- 
ruption to  service  or  danger  to  employees,  because  there  will  be 
no  current  passing  over  the  line  being  repaired  as  the  other  line 
will  carry  all  that  is  required. 

.Arrangements  have  been  consummated  with  the  Grand  Trunk 
railway,  whereby  the  wires  for  the  crossing  of  the  St.  Lawrence 
river  will  be  carried  on  the  Victoria  bridge,  and  there  also  the 
wires  will  be  so  placed  that  a  duplicate  system  corresponding  to 
the  duplicate  pole  line  will  be  provided.  The  same  duplicate 
system  will  be  employed  within  the  city  from  the  bridge  terminus 
to  the  distributing  station.  No  danger  ol  interruption  from 
injuries  to  pole  lines  can  therefore  be  apprehended. 

All  the  work  and  material  for  the  Chambly  water  power  elec- 
trical transmission  plant  is  under  contract  to  be  completed  by 
September  ist,  1897.  The  progress  already  made  in  all  the 
various  parts  of  the  work  assures  completion  in  accordance  with 
the  contracts,  so  that  in  September  of  this  year,  this  west-end 
station,  which  is  now-  a  generating  station  of  large  size,  will 
become  merely  a  distributing  or  sub-station  of  the  one  at 
Chambly,  the  second  largest  electrical  generating  station  in  the 
world. 

The  advent  of  the  electric  current  from  Chambly  will  create 
new  conditions  in  the  city  of  Montreal. 

The  low  price  at  which  electric  current  can  then  be  supplied 
will  permit  its  use  in  many  directions  not  now  considered. 

Its  use  for  illumination  will  naturally  become  greatly  increased, 
but  the  greatest  advantages  from  it  will  accrue  to  commercial 
interests.  Motive  power  will  be  available  at  rates  which  will  not 
only  render  it  profitable  for  present  users  of  steam  power  to 
abandon  it,  but  numerous  new  industries  will  be  attracted  to  and 
established  in  the  commercial  metropolis  of  Canada  where,  in 
addition  to  the  many  other  advantages  it  possesses,  power  will  be 
as  inexpensive  to  the  manufacturers  as  if  they  were  located 
directly  upon  some  water  fall  with  the  usual  disadvantages  and 
expense  of  inaccessibility  and  inconvenience.  It  must  have  a 
direct,  immediate,  aud  permanent  beneficial  influence  upon  the 
value  of  real  estate  in  the  city  and  vicinity  because  of  the  largely 
increased  demand  for  land  required  for  additional  niatuifactories. 
The  appearance  of  the  city,  as  well  as  its  hygienic  condition, 
and,  therefoie,  also  its  value,  will  also  be  greally  improved,  for, 
as  it  will  be  unprofitable  to  operate  steam  plants,  they  will  be 
discontinued  and  soon  will  disappear  with  their  necessary  accom- 
paniment of  that  black  smoke  which  produces  the  dark,  murky 
cloud  that  now  so  often  hangs  like  a  dismal  pall  over  the  city, 
shutting  out  its  beauty,  begriming  its  buildings,  soiling  the  furn- 
ishings and  decorations  of  its  residences  as  well  as  the  clothing 
and  persons  of  the  inhabitants,  and  impregnating  the  atmosphere 
with  matter  detrimental  to  health. 

Besides  accoiT)pli*ihing  these  material  benefits  in  the  commercial 
interests  of  the  city,  the  electric  current  from  Chambly  will 
become  the  handmaid  of  domestic  service,  will  lighten  the  labors 
of  the  household,  affording  the  means  of  cooking  and  heating 
without  the  labor  of  handling  coal  and  ashes,  or  the  disagreeable 
adjuncts  of  scorching  flame  or  of  offensive  odors;  making  easy 
and  agreeable  the  service  of  the  kitchen,  laundry  and  the  sewing 
room,  and,  most  important  of  all,  with  these  results  will  come 
vastly  increased  safety  from  fire;  your  insurance  statistics  will 
indicate  most  graphically  the  numerous  sources  of  dangers  in  this 
respect  which  will  be  removed  by  the  extended  use  of  the  electric 
current  above  outlined. 

The  diminished  cost  of  electric  current  for  illumination  will  very 
extensively  increase  the  use  of  light ;  exteriors  as  well  as  interiors 
of  buildings  and  windows  will  be  illuminated  for  decorative  effect ; 
|Miblic  or  street  lighting  will  not  alone  be  extended  into  every 
street,  by-way  and  l;ine,  but  will  be  increased  in  nimiber  in  every 
street,  which  will  be  possible  within  reasonable  expenditure,  and 
the  city  will  become  bright,  cheerful,  healthful  and  clean,  and  its 
streets  at  night  will  be  as  safe  as  under  the  glare  of  the  noon-day 
sun.  This  is  no  idle  anticipation  nor  a  fanciful  picture,  but  a  veiy 
probably  near-by  reality. 

The  successful  progress  of  the  Royal  Electric  Company  is  a 
com|ionent  of  the  increased  prosperity  of  the  city  of  Montreal,  and 
through  the  use  of  its  manufactures,  the  Dominion  will  obtain 
similar  advantages. 
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We  can,  therefore,  anticipale  with  pleasure  as  the  result  of  your 
visit  here  to-day  a  more  intimate  knowledge  of  the  Royal  Electric 
Company,  and  in  consequence  not  only  your  good  wishes  but 
your  valuable  friendly  aid  and  assistance  in  promoting  its  enter- 
piises  to  broader  dimensions  and  still  greater  successes. 

After  makinjj  a  thorough  inspection  of  the  lighting 
station  and  factory,  under  the  direction  of  the  officers  of 
the  company,  the  health  of  the  President  was  proposed 
by  Aid.  Stevenson,  and  replied  to  in  suitable  terms  by 
Senator  Thibeaudeau.  In  proposing  the  health  of  the 
general  manager,  Mr.  Browne,  .-Xlderman  Sadler  re- 
marked that  Montreal  was  the  best  lighted  city  in 
.America.  A  toast  to  the  heads  of  the  departments, 
proposed  by  Lieut. -Col.  Strathy,  was  responded  to  by 
Mr.  P.  G.  Gossler,  chief  electrician.  .After  congratula- 
tory speeches  by  Messrs.  Frank  Badger,  Jr.,  John  Mor- 
rison and  D.  Parigeau,  M.  L.  A.,  the  company  sang 
the  National  .\ntheni  and  Auld  Lang  Syne,  and 
separated. 

MR.  WILLIAM  THOMPSON. 

We  have  the  pleasure  of  presenting  to  our  readers 
the  accompanying  portrait  and  sketch  of  Mr.  Wm. 
Thompson,  the  author  of  the  series  of  articles  on 
"  Chemistry  in  the   Boiler  Room, "  and   other    contribu- 


I  lk>.\U'sON. 


QUESTIONS  AND  ANSWERS. 

In  reply  to  Jas.  McPherson's  eni-niiry  in  your  last 
issue,  I  beg  to  say  that  an  injector  should  work  under 
conditions  stated,  provided,  of  course,  his  injector  is  in 
good  order,  and  feed  pipe  of  ample  area  so  as  to  reduce 
friction  to  lowest  margin.  I  understand  him  to  say  his 
Blake  pump  has  to  force  water  a  distance  of  80  feet 
horizontally,  and  then  go  vertically,  and  receives  its 
supply  of  water  under  pressure  of  from  20  to  40  pounds 
pressure.  Cause  of  knocking  is  most  likely  poor  ad- 
justment of  suction  valves,  which  are  probably  adjusted 
to  work  at  atmospheric  pressure.  Run  your  cold  water 
into  a  barrel  for  a  while  and  pump  from  this,  and  see  if 
knocking  disappears.  If  it  does,  set  the  spring  on  your 
suction  valves  to  work  at  cold  water  pressure,  or  pump 
from  a  tank  using  ball-cock  to  regulate  supply  of  water; 
the  latter  course  is  recommended. 

Wm.   Thompson. 


tions  which  have  recently  appeared  in  the  pages  of  this 
Journal,  and  which,  we  doubt  not,  have  been  read  with 
interest  and  profit. 

Mr.  Thompson  was  born  and  educated  in  the  home  of 
the  iron  trade,  Middlesbro,  Eng.  In  1883  he  came  to 
Canada,  and  found  employment  in  Toronto  and  Bramp- 
ton until  i8gi.  Since  1891  he  has  been  employed  by 
.Armstrong  &  Cook,  as  superintendent  and  chief  engi- 
neer, operating  their  waterworks  and  electric  light  plant 
at  Montreal  West,  Que.  Both  the  electric  and  water- 
works systems  were  installed  under  his  supervision. 

To  thoroughly  equip  himself  and  master  all  the  de- 
tails of  his  profession,  Mr.  Thompson  has  taken  a 
special  course  in  analytical  chemistry  under  the  tuition 
of  the  well-known  chemist.  Prof.  J.  T.  Donald,  of 
Bishop's  University,  Montreal. 

It  may  be  safely  predicted  that  Mr.  Thompson's 
ambition,  coupled  with  ability  and  push  will  yet  place 
hirn  in  the  front  rank  of  engineers. 


.A.  M.  S.,  Manitoba,  writes:  "Can  j'ou  tell  me  any- 
thing about  this  acetylene  gas  of  T.  L.  Willson's  ot 
Hamilton  ?  .A  man  is  getting  it  up  here,  and  if  his  ac- 
counts be  true  there  will  be  no  electric  light  in  the  world 
in  a  tew  years.  " 

Answer. — Acetylene  gas  has  been  known  for  many 
years,  but  it  is  only  within  the  past  few  years  that  a 
method  of  producing  it  by  electricity  has  been  dis- 
covered. The  value  of  an  invention  of  this  kind  may  be 
estimated  from  the  length  of  time  it  takes  to  become 
universally  used.  If  acetylene  was  able  to  displace 
electricity  as  an  illuminant,  it  would  probably  have 
made  more  progress  during  the  several  years  since  its 
discovery.  The  fact  is  that  there  are  many  drawbacks 
to  its  use.  Some  people  go  so  far  as  to  say  that  some 
of  these  are  so  nearly  insuperable  as  to  make  it  certain 
that  acetylene  will  do  no  great  amount  of  displacing  for 
many  years  to  come.  There  are  usually  two  sides  to 
every  question,  and  while  much  may  be  said  in  favor  of 
acetylene,  it  has  been  found  that  the  care  and  attention 
required  in  its  use,  together  with  its  liability  to  ex- 
plosion, are  likely  to  prevent  it  from  becoming  very 
popular.  This  is  without  taking  into  account  its  ex- 
pense. 


"Operator,"  Millbrook,  Ont.,  writes:  "I  would  like 
to  know  what  is  the  nominal  candle  power  of  an  alter- 
nating arc  lamp,  taking  10  amperes  and  28  volts.  The 
lamp  is  of  the  Kester  make." 

Answer. — There  is  no  recognized  standard  of  nominal 
candle  power  of  arc  lamps,  but  9.6  amperes  and  45  to 
50  volts  is  usually  considered  2000  candle  power. 


WORTH  TWICE  THE  PRICE. 
Mr.    G.    Coop,    Regina,    X.W.  T.,in    remitting    his 
subscription  to  the  Electrical  News,   writes  ; 
paper  is  worth  twice  the  money." 


"  R.  B.  "  writes  :  "  The  area  of  the  base  of  a  cone  is 
450  sq.  inches,  what  must  be  its  height  that  its  volume 
may  be  i  cubic  foot  ?  " 

Answer.  — 

'  _;  altitude  x  area  of  base  =  volume  of  cone. 

' ,;  altitude  x  450=  i  cubic  foot=  1728  cubic  inches. 

.  •.  altitude  =  ^^  =  1 1 .  ^2". 
150 

From  this  can  be  quite   readily  found  the  length  ot  the 

slant  side. 

length  =  V^diameter  of  base^  ^  altitude^ 

,^~ 
and  as  the  diameter  =  v'  7r  =  23.9" 


Your 


.*.  length  =  v'l  1.95^+  1 1.52''  =  16.6" 
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CANADIAN  ASSOCIATION  OF  STATIONARY 

ENGINEERS. 

Note. — Secretaries  of  Associations   are    requested  to   forward   matter  for  publi- 
cation in  this  Department  not  later  than  the  2slh  of  each  month. 

HAMILTON  NO.    2. 

At  the  last  meeting  of  the  above  association,  Mr. 
Stobbs  gave  an  illustration  of  the  working  of  the  plani- 
meter,  and  Mr.  Norris  showed  the  difference  between 
the  working  of  a  slide  valve  with  and  without  lead. 

LONDON  NO.  5. 
The  regular  meeting  of  London  No.  5  was  held  on 
Thursday,  the  i8th  inst.  It  was  reported  that  during 
the  past  two  months  the  membership  had  been  doubled. 
Mr.  St.  John,  boiler  inspector,  of  Toronto,  was 
present,  and  answered  many  questions  pertaining  to 
engineering  asked  by  the  members.  He  impressed 
upon  the  engineers  that  valuable  life  and  property  were 
entrusted  to  their  care,  and  that  their  responsibilities 
were  great.  Constant  care  and  skill  were  necessary, 
and  at  times  great  presence  of  mind  would  prevent  the 
breaking  down  of  an  engine,  and  even  the  explosion  ot 
a  boiler.  Mr.  St.  John  lectured  at  some  length  on  the 
steam  boiler,  and  a  hearty  vote  of  thanks  was  tendered 
him  by  the  association  for  his  kindness. 

KINGSTON  NO.    lO. 

The  members  of  Kingston  association  held  an  open 
meeting  on  the  i8th  ultimo,  which  proved  to  be  one  of 
the  most  interesting  and  instructive  yet  held.  The 
president,  Mr.  Fred.  Simmonds,  opened  the  meeting 
with  a  few  brief  remarks,  and  called  upon  Aid.  Elliott, 
who  read  a  carefully  prepared  paper  on  "The  Main 
House  Trap  and  its  Application  from  a  Sanitary  Stand- 
point." Mr.  Harry  Breck  followed  with  an  illustrated 
paper  on  "The  Manufacture  of  the  Incandescent 
Lamp,"  and  a  contribution  on  "The  Steam  Indicator" 
was  given  by  Mr.  McEwen,  which  will  appear  in  the 
April  number  of  the  News.  A  paper  on  "  Gas  and  Its 
Manufacture,"  written  by  Col.  Kerr,  superintendent  of 
the  Kingston  Gas  Company,  was  read  by  John  Orr,  and 
Bro.  S.  Donnelly  gave  a  short  talk  on  "  \'alve  Motion," 
after  which  a  hearty  vote  of  thanks  was  tendered  to  the 
authors. 

Bro.  Geo.  Hazlett,  past-president  of  the  Winnipeg 
association,  who  is  a  former  resident  of  Kingston,  was 
present,  and  gave  an  outline  of  the  order  in  the  west. 
He  spoke  ot  boiler  inspection  certificates,  and  thought 
that  Ontario  was  rather  behind  some  of  the  other 
provinces  in  this  respect.  Open  meetings  of  the 
association  will  be  held  every  three  months. 


POINTS  ON  SHAFTING. 

The  author  of  a  paper  on  "Shafting  in  Factories," 
presented  before  the  American  Society  ot  Mechanical 
Engineers,  summarizes  his  conclusions  on  the  subject 
as  follows  : 

It  seems  to  the  writer  that  in  ordinary  machinery  es- 
tablishments an  observance  of  the  following  rules  might 
effect  a  saving  that  would  be  noticeable  in  the  annual 
balance. 

1.  Use  pulleys  ot  large  diameter  on  counters  and 
narrow  fast-running  belts. 

2.  Use  nothing  but  the  best  oil  and  plenty  of  it, 
catching  all  drip,  and  either  purifying  it  or  using  it  for 
some  other  purpose. 

3.  Have  all   the    shafting    and    counters    oiled    regu- 


larly and  do  not  depend  too  much  on  automatic 
oiling. 

4.  Inspect  line  shafts  from  time  to  time,  and  see  that 
they  are  in  line  and  can  be  turned  easily. 

Many  line  shaft  boxes  bind  at  the  sides  when  screwed 
down,  sometimes  increasing  the  turning  moment  100 
per  cent. 


THE  NATIONAL  TUBE  WORKS. 

.Among  the  largest  proilticers  of  pipo-,  ami  tnliing  in  llie  t^'nited 
Slates  is  the  National  Ttibe  Worlis  L'ompaiiy,  of  .McKeesporl, 
I'a.  Being  located  practically  at  the  mines  of  ihe  greatest  bitu- 
minous coal  deposit  of  the  world,  with  an  abundant  supply  of  lime, 
coal  and  iron  "ore,  they  operate  under  most  favorable  circum- 
stances. The  works  were  first  established  in  Boston  in  1865,  and 
in  1872  the  company  built  a  small  mill  at  McKeesport.  To-day 
the  works  extend  for  a  mile  along  the  bank  of  the  river  and  from 
nine  10  ten  thousand  men  are  employed.  The  annual  capacity  of 
tubular  goods  is  over  250,000  tons,  and  the  cotnpany  are  said  to 
be  Ihe  largest  manufacturers  of  charcoal  iron  boiler  tubes  in  the 
world.  Owing  to  the  rapid  growth  of  steel  making,  in  the  year 
1892  a  complete  steel  plant  was  built  near  their  blast  furnaces, 
which  enabled  the  company  to  control  every  stage  in  the  process 
of  manufacture  from  the  raw  iron  ore  to  the  finished  pipes  and 
tubes.  The  pipe  mills  are  large  enough  to  take  nearly  the  entire 
product  of  the  steel  works,  by  which  they  are  enabled  to  make  for 
their  pipe  mills  the  highest  quality  of  mild  steel,  of  a  special  grade. 

The  blast  furnace  consists  of  two  modern  stacks,  So  feet  high 
and  20  feet  internal  diameter.  The  power  is  furnished  by  a  3,500 
horse  power  battery  of  boilers,  and  the  average  output  is  18,000 
tons  of  Bessemer  pig  iron  per  month.  The  steel  plant  comprises 
two  eight  ton  converters  and  a  35  inch  blooming  mill  with  the 
necessary  appliances.  One  of  the  features  of  the  plant  is  the  im- 
mense horizontal  compound  condensing  blowing  engine,  the 
largest  one  turned  out  up  to  the  time  of  its  installation. 

The  boiler  plant  is  also  noticeable.  It  consists  of  about  2,500 
horse  power  of  the  water  tube  type  j  all  boilers  fitted  with  auto- 
matic stokers.  Slack  coal  is  the  only  fuel  used.  The  output  of 
both  the  blast  furnaces  and  the  steel  plant  is  especially  limited  by 
the  fact  that  such  great  care  is  taken  throughout  to  be  sure  that 
the  highest  possible  grade  of  steel  is  produced.  Six  complete 
puddle  mills  are  also  kept  for  running  when  occasion  requires  for 
making  iron  piping.  The  tolling  mill  department  consists  of  14 
different  mills  adapted  to  the  various  sizes  of  skelp  reqtiired. 

The  tube  works  proper  is  most  interesting.  The  pipe  mill 
where  the  small  gas  and  water  pipe  is  made  contains  seven  weld- 
ing furnaces  and  other  necessary  machines.  The  lap-weld  mills, 
where  the  boiler  tubes  and  larger  sizes  of  pipe  are  made,  contain 
ten  double  bending  furnaces  and  twelve  welding  furnaces.  Pipe 
up  to  and  including  24  inches  is  regularly  made,  and  plans  ate 
under  way  for  making  pipe  30  inches  in  diameter.  .\  new  furnace 
recently  completed  is  of  a  novel  construction,  and  furnished  with 
new  electrical  appliances.  The  pipe  mill  department  also  contain 
two  large  machine  shops,  a  forge  for  making  couplings  for  the 
pipe,  a  foundry,  and  numerous  minor  departments.  The  fuel  used 
throughout  the  works  is  artificial  gas,  known  as  "  producer  gas," 
furnished  by  about  75  producers.  .After  the  pipe  is  welded,  it  is 
inspected  throughout,  tested  to  Ihe  stipulated  number  of  pounds 
to  the  square  inch  of  internal  hydrostatic  pressure  varying  from 
300  to  5,000  pounds,  and  after  a  final  inspection  the  goods  are 
re.ady  for  the  consumer. 

.•\s  offering  some  faint  idea  of  the  varied  and  intricate  details 
connected  with  this  establishment,  it  needs  but  to  be  suggested 
that,  from  the  one-eigth  inch  gas  pipe  to  the  huge  24  inch  water, 
oil  or  gas  main,  there  are  above  1,000  several  and  different  sizes 
of  tubes  turned  out  by  this  establishment,  and  on  its  blanks  as 
carried  rcgtilarly  in   stock. 

•  In  the  process  of  mamifacture  an  elaborate  system  of  tests  is 
employed  from  the  beginning  until  the  end,  and  every  precaution 
is  taken  to  ensure  the  most  perfect  result  possible  in  modern  skill 
and  science. 

The  National  Tube  Works  Company  is  capitalized  at  $11,500,- 
000,  and  has  offices  at  Boston,  New  York,  Pittsburg,  Chicago, 
St.  Louis  and  London,  Iingland. 


The  Valley  Telephone  Company  held  their  annual  meeting  at 
Middleton,  N.  S.,  last  month.  Judge  Savery  was  re-elected 
prosideni,  ;ind  extensions  to  ihe  line  were  decided  upon. 
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Advertising  rates  sent  promptly  on  application.  Orders  for  advertising  should 
reach  the  office  of  publication  not  later  than  the  2Sth  day  of  the  month  immediately 
preceding  date  of  issue.  Changes  in  advertisements  will  be  made  whenever  desired, 
without  cost  to  the  advertiser,  but  to  insure  proper  compliance  with  the  instructions 
of  the  advertiser,  requests  for  change  should  reach  the  office  as  early  as  the  22nd  day 
of  the  month. 

SVBSCBIPTlOfrS. 

The  Electrical  News  will  be  mailed  to  subscribers  in  the  Dominion,  or  the 
Un  ted  Slates,  post  free,  for  $1.00  per  annum,  50  cents  for  six  months.  The  price  of 
subscription  should  be  remitted  by  currency,  registered  letter,  or  postal  order 
payable  to  C.  H.  Mortimer.  Please  do  not  send  cheques  on  local  banks  unless  5 
cents  is  added  for  cost  of  discount.  Money  sent  in  unregistered  letters  will  be  at 
senders'  risk.  Subscriptions  from  foreign  countries  embraced  in  the  General  Postal 
Union  $1.50  per  annum.  Subscriptions  are  payable  in  advance.  The  paper  will  be 
discontinued  at  expiration  of  term  paid  for  if  so  stipulated  by  the  subscriber,  but 
where  no  such  understanding  exists,  will  be  continued  until  instructions  to  dis- 
continue are  received  and  all  arrearages  paid. 

Subscribers  may  have  the  mailing  address  changed  a;  often  as  desired.  When 
ordering  change,  always  give  the  old  as  well  as  the  new  address. 

The  Publisher  should  be  notified  of  the  failure  of  subscribers  to  receive  their  paper 
promptly  and  regularly. 

EDITOn'S  ANHOUy CEMENTS. 

Correspondence  is  invited  upon  all  topics  legitimately  coming  within  the  scope  of 
•his  journal. 

The  ' '  Canadian  Electrical  News  ' '  has  been  appointed  the  official  paper 
of  the  Canadian  Electrical  Association. 
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Grundy  ;  Recording  Secretary,  James  Aikins. 
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Mr.  R.  S.  Hale  discusses,    in   the   En- 

Central  stations  vs.       •  -at  •        l         t^   \  ^1 

isolated  Plants.  gT'ieenng  Magazine  tor  February,  the 
relative  economy  of  electric  current 
supplied  by  a  large  central  station  as  compared  with  an 
isolated  plant.  He  concludes  that  the  economy  is 
largely  on  the  side  of  the  large  station,  for  the  following 
reasons  :  The  isolated  plant  is  more  expensive  in  first 
cost,  excepting  only  the  items  of  boilers  and  street  con- 
ductors ;  if  all  the  expenses  are  included,  the  cost  of 
operation  of  an  isolated  plant  is  far  greater  than  that  of 
a  central  station.  He  therefore  contends  that  it  is 
cheaper  for  the  real  estate  man,  the  hotel-keeper,  or  the 
drygoods  merchant  to  devote  his  brains  to  making 
money  in  his  own  field,  where  he  is  an  expert,  than  to 
waste  his  time  on  a  small  electric  plant. 


The  utilization  of  water  power  for  the 


Water  Wheels. 


light  and  power,  besides  creating  a 
market  for  water  wheels,  is  directing  attention  to  the 
subject  of  water  wheel  design.  The  decrease  in  milling 
operations  in  Ontario  in  recent  years,  coupled  with  the 
total  or  partial  failure  of  quite  a  number  of  water 
powers,  led  to  the  increased  use  of  steam,  with  the  re- 
sult, we  believe,  that  improvements  in  water  wheel  de- 
sign and  manufacture  have  scarcely  kept  pace  with 
those  in  appliances  tor  the  generation  of  steam.  As  al- 
ready stated,  however,  the  increasing  use  of  electricity 
is  calculated  to  change  this  condition,  and  lead  to  the 
most  careful  attention  being  given  to  the  design  of 
water  wheels,  so  as  to  secure  the  utmost  generating 
power  combined  with  the  most  economical  use  of  water. 
At  the  recent  exhibition  at  Geneva  there  was  an  inter- 
esting display  of  wheels,  in  which  the  Girard  and  Pelton 
types  predominated.      The    horizontal    type    seemed    to 
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have  the  preference,  however,  for  low  heads.  A  notice- 
able feature  in  all  was  the  highly  efficient  regulators  for 
use  in  the  generation  of  electricity. 


Specially  noticeable  during  the  last  six 
Improvements  in  ^l     1        1  .1  j      r   1  ■ 

Arc  Lamps  months  has  been  the  wondertul  improve- 

ment made  in  arc  lamps  for  use  on 
constant  potential  circuits — both  diiect  and  alternating 
current.  That  this  is  a  very  important  matter  will  be 
evident  to  any  station  manager  who  is  frequently  asked 
for  an  arc  light  for  a  store,  and  whose  street  circuit  is 
already  full.  In  fact  there  are  many  cases  where  street 
lighting  on  the  constant  potential  arc  system  would  be 
actually  preferable  to  the  usual  series  system,  and  in  the 
larger  towns  where  a  considerable  part  of  the  expense 
is  the  wages  of  lamp  trimmers  and  carbons,  the  saving 
effected  by  using  the  long  burning  arcs,  on  the  highly 
efficient  D.  C.  machines  would  amount  up  to  a  very 
appreciable  figure.  There  are  many  cases  where  an  arc 
might  be  placed  in  front  of  a  store  window,  or  in  the 
office  of  a  hotel,  and  as  it  would  have  to  be  lighted  at 
ordinary  commercial  hours,  it  would  not  be  possible  to 
put  it  on  the  street  circuit.  The  difficulty,  however,  is 
solved,  and  business  secured  by  this  lamp,  which  is 
placed  as  an  ordinary  incandescent. 


.\t  a  largely  attended  meeting  of  the 

Canadian Eiectncai    Executive  Committee  of  this   Associa- 
Association. 

tion  held  on  the  25th  inst.,  preliminary 

arrangements  were  made  for  the  annual  convention  to 
be  held  at  Niagara  Falls,  Ont.  Wednesday,  Thursday 
and  Fridav,  the  2nd,  3rd  and  4th  of  June,  were  selected 
as  the  dates  for  the  convention.  Committees  were  ap- 
pointed to  make  the  necessary  arrangements  and  to  se- 
cure papers.  A  number  of  valuable  papers  have  already 
been  promised,  and  the  outlook  for  the  meeting  is  a 
most  promising  one.  Niagara  Falls  is  at  the  present 
time  the  most  interesting  and  instructive  spot  in  the 
world  for  persons  interested  in  the  development  of  elec- 
tricity. The  enormous  works  of  the  Cataract  Construc- 
tion Co.,  the  construction  of  which  was  in  progress  on 
the  occasion  of  the  previous  visit  of  the  Association  to 
the  Falls,  are  now  in  successful  operation.  Here  are  to 
be  seen  the  largest  generators  in  the  world,  and  all  the 
accompanying  apparatus  for  the  supply  of  electrical 
energy  on  an  enormous  scale.  The  line  for  the  trans- 
mission of  power  to  Buffalo,  a  distance  of  upwards  of 
20  miles,  is  also  now  in  operation.  These  works  will 
be  open  for  the  inspection  ot  the  members  of  the  Asso- 
ciation, and,  combined  with  many  other  attractions,  will 
tend  to  make  the  occasion  a  memorable  one. 


We  would  draw  the  attention  of  man- 
Fuel  Economy.  agers  of  steam  operated  electric  sta- 
tions, to  the  advantages  to  be  derived 
from  the  use  of  fuel  economizing  apparatus — more 
especially  so  when,  as  is  very  frequently  the  case,  the 
class  of  operative  responsible  for  the  generation  of 
steam  is  by  no  means  really  competent  to  get  as  much 
good  out  of  the  fuel  as  possible.  Owing  to  either  poor 
design  of  boiler  settings,  or  injudicious  chimney  and 
flue  proportions,  and  largely  to  poor  firing,  the  temper- 
ature at  which  the  heated  gases  escape  from  the  furnace 
into  the  chimney  is  greatly  in  excess  of  what  would  be 
necessary  to  produce  a  good  draught,  and  any  means 
wherebv  such  excess  of  temperature  can  be  made  use  of 


IS  an  evident  saving.  Probably  the  best  way  of  utilizing 
this  excess  heat  is  to  raise  by  it  the  temperature  of  the 
feed  water,  by  causing  the  pipes  conveying  this  feed 
water  to  pass  through  a  special  chamber  in  the  chimney 
base  and  so  come  in  contact  with  the  escaping  gases 
on  their  way  from  the  boiler.  Of  course  such  an 
arrangement  costs  money,  but  the  savings  effected 
thereby  are  sufficiently  appreciable  to  make  it  really 
worth  while  considering  the  question.  To  give  a 
simple  illustration  of  the  gain  in  heating  feed  water, 
suppose  a  looo-light  plant,  operating  from  dusk  until 
daylight  every  night  throughout  the  year,  condensing, 
with  coal  at  $3.50.  The  water  in  the  hot  well  will 
probably  be  at  about  100'  F.,  and  has  thus  to  be  raised 
112'  before  steam  is  generated.  Such  a  plant  will  have 
an  average  throughout  the  year  of  about  500  horse 
power  hours  nightly,  and  182,500  horse  power  hours  for 
the  year.  The  water  required  to  be  evaporated  into 
steam  will  be  somewhere  about  75,000  gallons,  and  this 
has  to  be  raised  in  temperature  from  100'  to  212  .  To 
do  this  will  be  required  not  less  than  50  tons  of  ordin- 
ary coal,  which  at  our  price  is  Si 75.  An  efficient  waste 
heat  economizer  would  not  cost  $1,000  ;  the  interest  on 
the  investment  would  be  say  $60,  and  the  other  $115  a 
clear  gain.  With  a  good  economizer,  as  a  matter  of 
fact,  the  feed  water  can  be  raised  to  much  above  boiling 
point.  We  commend  this  to  the  careful  consideration 
of  our  readers. 


The  davs  of  hap-hazard  methods  in  the 

Central  Station  ^ 

Management.        management  of  central  stations  for  the 

supply  of  electric  light  and  power  are 
rapidly  passing  away.  There  are  men  to  be  found  in 
this,  as  in  other  lines  ot  business,  who  fail  to  heed  the 
signs  of  the  times,  and  who  make  little  or  no  effort  to 
keep  abreast  of  the  progress  which  is  constantly  taking 
place.  The  fate  of  such  men  is  not  difficult  to  predicate 
—sooner  or  later  they  will  find  themselves  forced  out  of 
the  business  by  their  more  progressive  competitors.  It 
is  not  going  too  far  to  say  that  every  owner  and  manager 
of  a  central  station  who  neglects  to  inform  himself  with 
regard  to  the  latest  improvements  in  machinery  and 
operative  methods  is  assisting  to  bring  into  use  other 
forms  of  illumination,  and  is  likewise  placing  arguments 
in  the  mouth  of  the  advocates  of  municipal  control. 
In  view  of  the  efforts  which  are  being  made  to  supplant 
the  electric  light,  and  to  transfer  the  electric  lighting 
business  from  private  companies  to  the  hands  of  muni- 
cipal corporations,  it  behooves  the  owners  and  managers 
of  central  stations  to  bestir  themselves  to  acquire  exact 
knowledge  of  the  latest  improved  apparatus  and  methods 
and  the  ability  to  apply  this  knowledge  to  the  conduct 
of  their  business,  so  as  to  be  able  to  furnish  light  and 
power  in  the  most  efficient  manner,  and  at  the  lowest 
possible  cost  to  producer  and  consumer. 


.\  combine  is  announced  to  have  been  organized  in 
the  United  States  to  regulate  the  prices  of  incandescent 
lamps. 

It  is  reported  that  the  Kootenay  Water  Supply  Com- 
pany and  the  Kootenay  Hydraulic  Mining  Co.,  of 
British  Columbia,  who  have  extensive  water  powers  at 
Waneta  and  on  the  Pend  d"  Oreille,  propose  to  amal- 
gamate, with  the  object  of  utilizing  in  Rossland 
and  other  mining  camps  the  10,000  horse  power 
they  control.  .X  large  electric  plant  will  be  required, 
the  distance  being  fifteen  miles. 
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A  NEW  APPLICATION  OF  ELECTRiaTY. 

TnK  introduction  of  electric  power  in  the  operation  of 
the  refrigerating  plant  of  the  Quebec  Storage  Company, 
in  Quebec  city,  is  another  new  field  for  central  stations, 
with  which  to  increase  their  day  load.  The  plant  being 
installed  to  drive  the  refrigerating  machinery  consists 
of  two  50  and  two  15  h.p.  two-phase  "  S.K.C."  induc- 
tion motors  ;  the  larger  of  these  motors  are  to  be  for 
the  operation  of  the  compressers  and  are  now  being  set 
up,  replacing  two   engines.      These   motors   are   belted 


shafts  arranged  so  that  by  friction  clutch  they  can  be 
made  one.  Each  of  these  motors  is  arranged  to  oper- 
ate on  a  fan  for  driving  air  over  the  pipes  to  be  cooled, 
and  also  for  operating  a  pump  for  the  circulation  of  the 
brine.  In  this  case  also  by  the  use  of  the  friction 
clutch,  either  motor  can  operate  one  or  both  shafts  and 
pimips.  Kach  of  these  two  15  h.p.  motors  is  also  used 
to  operate  a  freight  hoist  and  can  be  used  interchange- 
ably. 

The  current  for  driving  this  plant  will   be  supplied   by 
the  Montmorency  Electric   Power  Company  from  their 


Works  of  the  S.   Mor' 


11  Ca,  VoRic,  Pa. 


The  engraving  represents  a  line  of  lionzontal  McCorniick  Turbines,  consisting  of  one  pair  and  one  single  51  inch  in  iron  cases.  These 
turbines  are  developing  2,700  horse-power,  which  is  taken  off  at  one  end  of  the  shaft  and  is  used  in  the  cotton  mill  of  the  fohn  P.  King  Manufac- 
turing Company,  Augusta,  Ga.  The  McCormick  wheel  is  the  invention  of  John  B.  McCormick,  who  also  invented  the'  Hercules  wheel.  The 
McCormick  is  his  latest  invention  and  embodies  points  of  merit  in  its  construction  which  are  not  found  in  other  turbine  named.  It  is  ver)-  heavy, 
strong,  well  built  and  nicely  finished. 


direct  to  two  lines  of  shafting,  which  are  so  arranged 
that  they  can  be  made  one  continuous  line  by  a  friction 
clutch,  the  intentiorj  being  that,  if  necessary,  either  motor 
can  operate  both  compressors,  or  either  one  of  them  as 
circumstances  may  require,  the  compressors  being 
driven  by  belting  from  the  shafting  described.  From 
this  same  shafting  will  also  be  operated  two  pumps, 
which  are  used  to  bring  about  a  circulation  of  the  brine 
in  the  pipes. 

The    two    15    h.p.    two-phase    "S.K.C."    induction 
motors  will,   in  a  like    manner,   be   connected    to    two 


two-phase  "S.K.C."  generating  plant  at  Montmorency 
Falls,  fully  ten  miles  distant  from  the  Quebec  Storage 
Company's  warehouse  and  refrigerating  plant  and  thus, 
as  above  noted,  superseding  a  steam  plant,  which  has 
been  in  operation  for  the  last  tew  years,  and  it  was 
found  that  the  operation  of  the  plant  would  be  much 
more  satisfactory  and  more  economical  by  electric  than 
by  steam  power. 

The  entire  electrical  plant  is  to  be  in  operation  by  the 
first  day  of  May  next.  The  "S.K.C."  two-phase 
motors,  as  well  as  the  auxiliary  apparatus  necessary 
thereto,  are  being  supplied  by  the  Royal  Electric  Com- 
pany, of  Montreal. 


Ma 
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CHEMISTRY  IN  THE  BOILER  ROOM. 

Hv  Wm.  Thompson.  Montreal  West. 
Part  III. 

.As  already  stated,  carbon  and  oxygen  enter  into  combination 
in  two  different  proportions,  and  form  two  new  chemical  com- 
pounds, one  of  these  being  the  result  of  perfect  and  the  other  the 
result  of  imperfect  combustion. 

The  first  of  these  is  known  as  carbon  dioxide  or  carbonic  acid 
gas,  and  written  symbolically  C  O,,  meaning  that  two  atoms  of 
oxygen  have  cotiibined  with  one  atom  of  carbon  to  form  the  new 
chemical  compound  carbon  dioxide,  and  as  a  result  of  this  com- 
bination a  given  quantity  of  liglit  and  heat  was  given  off  at  tlie 
exact  time  that  combination  between  the  two  elements  took  place. 
It  should  be  carefully  noted  that  neither  light  nor  heat  is  given 
out  from  the  coal  nor  vet  from  atmospheric  air  themselves,  tintil 
the  two  elements  under  consideration  are  brought  into  combina- 
tion with  each  other  under  certain  defined  conditions,  and  that 
there  is  neither  loss  nor  gain  in  weight  as  a  result  of  heal  having 
been  given  off.  Nature  provides  that  each  element  shall  have  a 
fixed  atomic  weight,  and  this  has  been  fi.\ed  by  chemists  for 
carbon  at  12  and  for  oxygen  at  16;  therefore,  if  carbon  and 
oxygen  have  entered  into  chemical  combination  to  form  carbon 
dioxide  the  product  will  have  a  given  weight  ;  and  if  you  take,  for 
example,  one  pound  of  carbon  and  admit  just  sufficient  oxygen  to 
form  carbon  dioxide,  you  will  require  to  admit  2-3  pounds  of 
oxj'gen,  and  as  a  result  will  produce  a  certain  quantity  of  light,  a 
given  quantity  of  heat,  and  exactly  3^3  pounds  of  carbon  dioxide  ; 
although  a  direct  and  distinct  change  has  taken  place  in  these 
two  elements  ;  the  carbon  has  disappeared  as  carbon  in  the  solid 
state  and  oxygen  has  also  disappeared  as  oxjgen  in  the  gaseous 
state,  and  a  new  gaseous  compound  has  been  formed  having 
volume  according  to  temperature  and  a  weight  corresponding 
exactly  with  the  weight  of  the  two  elements  combined  before 
chemical  combination  took  place.  .\s  a  matter  of  fact  both  light 
and  heat  have  been  given  off,  still  we  have  no  loss  in  weight, 
proving  conclusively  that  heat  is  not  a  substance  stored  away  in 
the  coal  nor  yet  in  the  air,  but  is  simply  a  result  of  the  two 
elements,  carbon  and  oxygen,  having  entered  into  chemical  com- 
bination, and  must  be  given  off  at  the  exact  moment  combination 
between  the  two  elements  takes  place. 

The  new  chemical  compound  C  O;  has  its  own  peculiar  proper- 
ties, and  is  neither  combustible  nor  yel  a  supporter  of  combustion. 
It  will  not  burn  for  the  same  reason  that  water  will  not  ;  it  has 
combined  with  all  the  oxygen  it  is  capable  of,  and  has  practicalh' 
the  same  effect  on  our  fires,  and  must  be  got  rid  of  just  as  soon 
as  formed.  Under  equal  conditions  of  temperature  it  is  heavier  than 
atmospheric  air,  a  fact  that  will  readily  impress  mechanical  minds. 

There  is,  however, another  important  chemical  cotnpound  formed 
during  the  combustion  of  fuel,  and  already  referred  to  as  carbon 
monoxide,  written  symbolically  C  O.  In  this  case  only  one  atom 
of  oxvgen  combines  with  one  atom  of  carbon — the  two  elements 
combining  in  equal  proportions  to  form  C  O — this  as  I  have  stated 
being  the  result  of  imperfect  combustion.  To  an  unlearned  fire- 
inan  there  is  apparently  no  difference  between  the  two  products 
C  O  and  C  O. — they  are  both  compounds  of  carbon  and  oxygen, 
and  in  each  case  the  carbon  disappears  and  combines  with 
oxvgen  to  form  a  new  gaseous  compound,  and  during  the  act  of 
combination  in  each  case  both  heat  and  light  are  given  off,  but  in 
vastly  different  proportions. 

Roughly  stated,  C  O  mav  be  said  to  have  formed  under  follow- 
ing conditions  :  Let  us  suppose  we  have  a  covering  of  strongly 
heated  carbon  on  our  grate,  which  we  cover  with  a  layer  of  green 
coal.  This  fresh  coal  is  at  once  heated,  and  since  each  atom  of 
carbon  has  an  equal  affinity  for  oxygen  the  carbon  acts 
as  a  reducing  agent  to  the  C  O;  passing  from  heated 
carbon  on  grates,  and  reduces  it  to  CO.  If  a  supply  of  air  is  now 
given,  the  oxygen  from  the  air  will  combine  with  C  O  and  cause 
combustion  to  take  place,  the  new  compound  passing  off  as  C  O,. 
It  will  be  observed  that  C  Odiffers  from  C  Ojnasmuch  as  C  O  is 
combustible  while  C  Oj  is  incombustible,  and  I  may  s.iy  another 
important  difference  is,  that  C  O  is  very  much  lighter  in  specific 
gravity  than  air,  and  consequently  easily  escapes  unconsumed  to 
chimney. 

Our  great  object  as  engineers  is  to  get  the  greatest  po.ssihic 
amount  of  heat  out  of  the  least  possible  qiianlilv  of  coal.  Every 
pound  of  coal  we  use,  be  it  good,  bad  or  indifferent,  has  a  certain 
fixed  calorific  value  as  a  heat-producing  agent,  past  which  we 
cannot  go. 

In  boiler  room  practice  and  evaporation  tests,  .-ill  kinds  of 
methods  are  adopted  to  arrive  at  the  amount  of  what  is  termed 
"  pure  coal "  burnt  per  lb.   of  water  evaporated, — nearly  all  of 


which  are  wide  of  any  reliable  results.  Even  in  the  highest  prac- 
tice it  is  a  common  thing  to  divide  determination  of  elements  in 
coal  under  four  general  headings,  such  as  "moisture"  "volatile 
substances  ""  carbon  "  and  "ash."  As  a  consequence  of  this 
very  common  error  we  often  see  the  statement  in  print  that  the 
rate  of  evaporation  per  pound  of  pure  carbon  is  so  close  to,  or 
actually  in  excess  of  theoretical  calorific  value  of  this  substance, 
that  results  are  misleading  and  very  often  denied  by  well-informed 
engineers. 

"Volatile  substances  '  includes  some  very  important  elements 
for  our  purpose,  and  until  we  know  what  our  "volatile  sub- 
stances '  are  composed  of,  and  in  what  proportion,  it  is  quite 
impossible  for  us  to  arrive  at  any  reliable  conclusion  as  to  the 
calorific  value  of  our  fuel.  -As  an  instance,  I  might  cite  the 
highly  important  element  hydrogen,  which  is  contained  in  this 
class,  and  which  has  by  far  the  highest  calorific  value  of  any  of 
the  constituent  parts  of  our  coal.  The  calorific  value  of  hydrogen 
has  been  fixed  at  62,000  heat  units,  or  what  is  commonly  termed 
British  Thermal  Units.  A  B.  T.  U.  being,  as,  no  doubt,  your 
readers  are  aware,  the  amount  of  heat  required  to  raise  the  tem- 
perature of  one  pound  of  water  one  degree  Fahrenheit.  Conse- 
quently one  pound  of  hydrogen  entering  into  combination  with 
oxygen,  as  set  forth  in  earlier  articles  on  this  subject,  will  form 
9  lbs.  of  water  and  give  off  during  the  act  of  combination  sufficient 
heat  to  raise  the  temperature  of  62,000  pounds  of  water  1°  F.,  or, 
what  is  the  same  thing,  evaporate  64  pounds  of  water  from  and  at 
212°  F.  under  atmospheric  pressure. 

The  calorific  value  of  one  pound  of  pure  carbon  has  been  fixed 
at  14,500  heat  units,  but  this  is  subject  to  important  chemical 
truths  and  conditions.  This  is  the  maximum  calorific  value  of 
pure  carbon,  and  to  enable  the  engineer  to  secure  this  amount  of 
heat  he  must  have  perfect  combustion  and  completely  forn  the 
chemical  compound  C  Oi. 

The  importance  of  our  closely  following  natural  laws  during 
combustion  of  our  fuel  and  the  actual  need  of  a;  least  a  rudiment- 
ary knowledge  of  chemistry  can  not  be  better  illustrated  than 
here,  let  us  briefly  review  our  general  statements.  1st.  Hydrogen 
is  separated  when  coal  is  decomposed  by  heat.  2nd.  It  is  a  verv 
light  substance,  and  under  proper  conditions  as  to  temperature, 
combines  readily  with  oxygen.  3rd.  Carbon  combines  readily 
at  a  given  temperature  with  oxygen  in  one  of  two  proportions. 
4th.  Both  the  elements,  hydrogen  and  carbon,  have  a  distinct 
calorific  value  as  a  fuel. 

That  hydrogen  on  combination  with  oxygen  during  act  of 
combination  gives  off  62,000  heat  units  or  evaporates  64  pounds 
of  water  from  and  at  212°  F.,  under  atmospheric  pressure. 

Carbon  combined  with  oxygen  in  proportion  to  form  C  O. 
gives  off  during  act  of  combination  14.500  heat  units,  or  will  evap- 
orate 15  pounds  of  water  from  and  at  212'  F. 

Carbon  combined  with  oxygen  in  proportion  to  form  C  O 
gives  off  during  act  of  combination  4.350  heat  units,  or  will  evap- 
orate but  4.5  pounds  of  water  from  and  at  212'  F. 

C  O  combined  with  oxygen  to  form  C  O;  gives  off  4.7^0  heat 
units  or  will  evaporate  but  4.9  pounds  of  water  from  and  at  2i2°F. 

Every  engineer  can  readily  see  the  importance  of  having  as 
nearly  perfect  combustion  as  possible,  of  carefully  preserving  the 
element  hydrogen  from  escaping  unconsumed,  and  the  important 
fact  that  contbinarion  must  take  place  within  the  furnace  since 
heat  is  only  given  off  at  the  actual  time  and  inotnent  of  combina- 
tion between  the  elements.  It  is  also  just  as  important  that  the 
air  current  be  properly  regulated  since  an  excess  of  oxygen  will 
simply  pass  into  the  chimney  unchanged,  and  with  the  nitrogen 
absorb  a  certain  quantity  of  the  heat  given  off,  and  consequently 
reduce  the  evaporative  efficiency  of  the  fuel. 

Other  than  the  tinderstanding  of  the  chemical  reactions  con- 
stanllv  taking  place  within  the  furnace,  a  knowledge  ol  chemistrv 
is  invaluable  to  us,  since  it  enables  us  by  means  of  analvsis  to 
re.-idily  determine  the  component  parts  of  our  fuel  and  its  value  as 
a  fuel.  In  the  sample  in  question,  leaving  out  the  unimportant 
elements,  we  are  enabled  to  arrive  at  its  calorific  value.  Since  it 
consists  of  85";  carbon,  and  as  each  pound  of  carbon  has  a  value 
of  14.500  B.  T.  I'.,  we  get  12.320  B.  T.  U.  from  this  source,  and 
from  the  hvdrogcn  3.100  B.  T.  U.,  or  a  total  of  15.420  heal  units 
equal  to  the  evaporation  of  15.9  pounds  of  water  from  and  at  212' 
F.  under  atmospheric  pressure  per  pound  of  fuel  used.  Knowing 
the  actual  value  of  our  fuel,  it  then  becomes  an  easy  and  simple 
matter  for  us  to  test  and  ascertain  out  actual  evaporation  and 
compare  with  the  theoretical  value  of  our  fuel  and  see  exactiv 
what  we  are  doing,  and  thus  determine  the  cause  of  anv  loss  or 
lack  of  fair  economy. 

I    noticed    the   statement    recently   that    a   nation's  greatness 
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depends  upon  the  chemical  knowledge  of  ils  people,  a.id  1  think 
every  engineer,  who  has  closely  studied  his  profession,  will  bear 
me  out  in  saying  that  the  greater  our  scientific  knowledge  the 
more  valuable  we  become  as  engineers. 

In  conclusion,  let  me  illustrate  what  an  immense  field  for  im- 
provement lies  ahead  of  us  as  engineers  in  this  very  question  of 
securing  the  greatest  possible  efficiency  per  pound  of  coal  burnt. 
I  have  said  that  each  pound  of  coal  has  a  defined  calorific  value 
and  that  each  unit  of  heat  has  a  definite  value  and  duty.  Heat  is 
energy,  and  energy  cannot  be  destroyed,  and,  as  a  consequence, 
every  unit  of  heat  has  a  certain  defined  mechanical  value.  It  has 
been  fixed  that  the  mechanical  equivalent  or  duty  of  an  heat  unit 
is  the  raising  of  772  pounds  1  foot  high,  or  what  is  the  same  thing, 
the  raising  of  1  pound  772  feet  high. 

Let  us  take,  for  an  example,  a  loo-horse  powei  plant  using  180 
pounds  of  coal  per  hour.  This  quantity  of  coal  is  equivalent  to 
2,775,600  X  772  =  2,142,763,200  foot  pounds,  being  the  mechanical 
value  of  heat  generated  from  this  quantity  of  coal  per  hour.  This 
is  equivalent  to  1,078  h.  p.,  and  still  in  our  most  modern  plants  we 
are  only  able  to  obtain  100  h.  p.,  or  about  i/io  the  actual  value  of 
the  fuel.  This  is  our  best  practice,  and  1  venture  to  say  that  the 
average  plant  does  not  utilize  more  than  3%  of  actual  value  of 
fuel.  I  confess  this  is  rather  a  startling  statement  to  make,  but  a 
fact  nevertheless. 


CORRESrONDENCE 


not  the  slightest  g^round  for  an  excuse  for  this  state  of 
affairs,  as  we  have  engfineers  capable  of  constructing' 
modern  apparatus  if  sufficient  confidence  were  placed  in 
their  abilities  instead  of  undervaluing  same. 

Being  interested  in  the  Thompson  Electric  Company 
I  may  state  that  the  arc  lighting  apparatus  of  that  firm 
is  wholly  of  Canadian  design  in  all  its  details,  and  de- 
signs are  now  being  gotten  out  for  open  and  enclosed 
arc  lamps  for  either  direct  or  alternating  current  cir- 
cuits, which  will  enter  the  market  in  open  competition 
with  any  imported  or  domestic  ."rticle,  both  as  regards 
efficiency  and  price. 

The  few  articles  entering  into  the  construction  of 
electrical  machinery,  which  are  of  necessity  now  im- 
ported from  the  United  States,  would  soon  be  furnished 
if  the  demand  arose  for  sufficient  quantities,  and  would 
it  not  be  better  to  foster  such  industries,  as  well  as  re- 
tain the  present  ones,  by  guaranteeing  sufficient  pro- 
tection,   instead    of   doing    the    opposite    by    removing 


Yours  truly, 


Wm.   .a.   Turb.wne. 


THE  DUTY  ON  ELECTRICAL  MACHINERY. 

H.wiiLTON,  Ont.,  Feb.  11,  1897. 

To  the  Editor  of  thr  Canadian  Electrical  News. 

Sir,— In  an  article  appearing  in  your  February  num- 
ber entitled  "  The  Duty  on  Electrical  Machinery"  writ- 
ten over  the  signature  "Justice"  several  sweeping 
statements  are  made  tending  to  decry  the  electrical  in- 
dustry in  Canada. 

Being  directly  interested  in  the  design  and  manufac- 
ture of  electrical  apparatus,  I  would  take  exception  to 
several  of  these  statements  as  being  wholly  misleading. 
The  writer  of  the  article  starts  out  by  saying  that  the 
electrical  industry  in  Canada  has  no  "  raison  d'etre" 
and  yet  a  little  further  down  states  that  we  have  "sev- 
eral very  excellent  colleges  giving  electrical  courses  and 
degrees."  Now  I  cannot  see  why  the  industry  has  no 
"  right  to  be  " ;  manufacture  in  this  line  to-day  is  based 
more  on  a  matter  of  design  and  engineering  and  not  on 
invention  and  research  as  in  the  early  days  of  the  art, 
and  graduates  of  our  colleges  are  supposed  to  be  cap- 
able of  designing  a  great  part  of  the  machinery  as  used 
in  our  lighting  and  power  plants,  and  it  is  my  candid 
belief  that  we  have  men  in  this  country,  many  of  whom 
working  at  nominal  salaries  in  our  various  manufac- 
tories, who  are  in  every  way  qualified  to  do  a  great 
deal  in  this  line  if  they  but  had  the  confidence  and  sup- 
port of  our  manufacturers  and  would  further  proclaim 
their  capabilities  without  "  fear  and  trembling." 

While  I  will  admit  that  it  would  be  useless,  with 
our  meagre  experience  and  knowledge  in  this  particular 
branch,  to  attempt  to  introduce  heavy  power  trans- 
mission apparatus  in  competition  with  the  highly  de- 
veloped apparatus  of  American  design,  yet  there  remains 
a  great  field  for  perfected  constant  potential  and  arc 
lighting  devices,  and  for  the  classes  of  specialties  which 
are  always  in  demand,  and  because  a  few  large  alter- 
nators are  imported  there  is  no  reason  why  the  industry 
as  a  whole  should  be  made  to  suffer  in  face  of  a  tariff 
which  would  result  in  the  flooding  of  the  country  with 
endless  cheap  apparatus. 

There  is  of  course  no  doubt  that  some  of  our  Cana- 
dian made  apparatus  is  not  what  it  should  be  ;  as  an 
instance  we  can  cite  the  fact  that  there  are  not  three 
firms  in  this  country  who  make  a  modern  and  efficient 
constant  potential  motor  or  dynamo,   but  yet  we    have 


CLOSE  REGULATION. 

St.  Marys,  Ont.,  F"eb.  22nd,   1897. 

To  ihe  Editor  of  the  Canadian  Electrical  News. 

Sir, — Will  you  allow  me  space  in  your  valuable  paper 
for  the  following,  which  may  interest  some  of  the  elec- 
trical fraternity  ?  I  am  in  charge  of  an  arc  plant,  and 
have  28  lamps  direct  current.  The  power  is  supplied 
by  an  80  h.  p.  Corliss  engine,  non-condensing  ;  average 
steam  pressure  70  lbs.  I  have  also  a  small  incandes- 
cent dynamo,  30  lights,  and  a  flax  mill,  with  variable 
load.  During  a  test  the  other  night  I  let  the  steam 
vary  25  pounds  on  steam  gauge,  with  the  result  that 
the  voltmeter  onlj-  varied  one  volt  during  the  whole 
change  of  pressure.  This  I  think  remarkably  close 
regulation  in  speed.  1  would  like  to  hear  through  your 
paper  the  experience  of  other  electricians  on  same  line, 
and  how  close  is  the  average  variation  in  such  a  case. 
Yours,  Jos.    H.   Ward. 


MCX)NLIGHT  SCHEDULE  FOR  MARCH. 


Day  of 
Month. 


4- 
5- 
6. 
7- 
8 
9- 
10. 
1 1 . 
12. 
13 
i4. 
I5' 
16 
17 
18 
19 
20 
21 

23 
24 
25 
26 
27 
28 
29 
30 


Liijht, 


Extineiiish. 


H.M. 

p.  M.  6.10 

.1       6.10 

..     6.20 

.  ■  6. 40 

.,  7.10 

M  8.20 

M  9.20 

.1  10.30 

"  11.40 

A.M.  12.40 
.1  1.30 
II  2.20 
II         3.00 

No  light. 

No  light. 

No  lii-ht. 

No  light. 

P.  M.  6.40 

n  6.40 

M  6.40 

.1  6.40 

.1  6.50 

■  1  6.50 

M  6.50 

"  6.50 

.1  6.50 

II  6.50 

n  6.50 
H  6.50 
11         6.50 


H.M. 
A.  M.  5.40 
5.40 
5.40 
5.40 

"  5-35 

"  5-35 

"  5-35 

"  5-3S 

"  5-35 

"  5-35\ 

.\.  M.  5.30 
I,  5.30 
II  4.30 
No  light. 
No  light. 
No  light. 
No  light. 

p.  M.  9.20 
..  9.20 
.1  10.50 
II     12.00 

A.M.  1. 10 

II  2.10 

■  I  3.00 
3.40 

II  4.10 

,1  4.40 

„  5.10 

II  5.3c 

„  5.30 

Total, 


No.  of 
Hours. 


H.M. 
11.30 
11.30 
I  1.20 
I  1. 00 
10.25 

9'5 
8.IS 
7.05 
5-55 
4.55 
4.00 


2.40 
2.40 
4.10 
5.20 
6.20 
7.20 
8.10 
8.50 
9.20 
9.50 
10.20 
10.40 
10.40 

197.10 
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NEW  ARC  LIGHTING  SYSTEM. 

Manv  of  the  arc  lig-hting  plants  throughout  Canada 
comprise  in  their  electrical  equipment  dynamos  which 
were  designed  some  fifteen  years  ago,  and  which  have 
not  undergone  since  that  period  any  radical  changes  of 
note,  and  arc  lamps  having  birth  about  the  same  date, 
and  which,  although  in  some  few  cases  they  may  have 
witnessed  changes  tending  to  cheapen  the  cost  of 
manufacture,  yet  closely  resemble  the  identical  lamps  of 
that  period. 

It  is  claimed  that  makers  of  arc  apparatus  have  not 
made  any  pronounced  digression  from  their  original  de- 
signs ;  they  were  too  busy  designing  incandescent 
machines  and  perfecting  the  street  railway,  power,  and 
the  various  alternating  current  systems  of  generating 
and  translating  devices,  and  as  this  work  taxed  to  the 
utmost  their  staff  of  designers,    and  as  the  arc  systems 


to  the  arc  dynamos  in  use  throughout  the  country 
to-day. 

.Arc  lamps,  and  neat  looking  lamps  at  that,  are  now 
made  by  the  same  company,  which  are  said  to  maintain 
a  steady  light  through  long  periods  of  burning,  and 
which  are  satisfied  with  a  terminal  voltage  of  48  or  50 
at  the  end  of  an  ail  night  run,  and  not  60  or  65  as 
heretofore.  The  gain  is  obvious  ;  the  dynamo  is  not 
compelled  to  furnish  a  constantly  increasing  E.  M.  F. 
in  order  to  maintain  arcs  which  lengthen  as  the  shunt 
coils  heat  and  carbons  waste  away,  and  the  lamps  burn 
at  their  most  efficient  wattage.  This  favorably  affects 
the  fuel  pile. 

The  dynamo,  the  general  outline  of  which  mav  be 
noted  by  reference  to  the  accompanying  reproduction, 
possesses  a  number  of  valuable  features.  In  the  rela- 
tive saturation  of  the   field    magnet    and  armature  cores 
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of  the  da>-  seemed  to  make  light  of  some  kind,  and 
references  to  arc  improvements  were  "pigeon-holed," 
and  thereafter  a  long  time  remained. 

Recently,  however,  a  sort  of  arc  lighting  reaction  has 
set  in,  and  a  demand  has  arisen  for  more  efficient  and 
serviceable  apparatus,  the  older  devices  ha\ing  been 
literally  falling  to  pieces. 

The  Thompson  Rlectric  Company,  formerly  of  Water- 
ford,  Ont.,  but  now  manufacturing  in  Hamilton,  in 
order  to  meet  this  demand,  prepared  designs  and  con- 
structed in  detail  a  complete  new  system  of  arc  lighting, 
including  an  automatic  generator,  lamps,  and  all  station 
and  outside  accessories.  They  now  offer  a  dynamo  for 
which  they  claim  some  of  the  good  features  heretofore 
commonly  associated  only  with  constant  potential  ma- 
chines, notably  the  suppression  of  sparking,  a  really 
genuine  regulation,  and  a  commercial  efiiciency  largely 
over  50/,  features  which  one  cannot  attribute  generally 
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a  wide  departure  from  former  practice  has  taken  place, 
and  the  disposition  and  shaping  of  the  pole-pieces  have 
been  so  combined  that  as  a  result  commutation  is  ef- 
fected sparklessly  throughout  the  entire  range  of  the 
brushes,  from  full  load  to  zero  potential,  and  with  but 
a  single  set  of  brushes  having  a  constant  width  of  lap. 
This  calls  for  but  one  rocker-arm  and  greatly  simplifies 
the  regulating  gearing. 

The  useful  properties  of  a  large  armature  reaction 
are  employed  in  assisting  regulation,  and  with  the 
brushes  in  a  fixed  position  several  lamps  may  be 
switched  on  or  off  without  greatly  increasing  or  decreas- 
ing the  current  strength,  although  in  practice  the  regu- 
lator immediately  adjusts  the  brushes  to  a  position  of 
constant  current  value  and  of  sparkless  operation. 

The  manufacturers  claim  that  the  mechanical  f>>atures 
of  the  machine,  a  substantial  base,  sliding  rails  for  belt 
adjustment,  self-centering  pedestals  with  self-oiling  and 
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aligning   gun    metal    bearings,    oil-gauges,   and   bored  SPEED  BY  ELECTRICITY. 
pole-pieces    with   a    uniform    width  of  air-gap,  place  it  m^.  W.  J.  Camp,  of  Montreal,   writing  in   the   Tele- 
well  beyond  the  criticisms  of  the  operator.  graph  Age,  says  : 

The  arc  lamps,  also  illustrated,  have  been  in  use  with  Qn  page  467  ot  the  last  issue  of  the   Telegraph   Age 

eminently    satisfactory    results    in    a    number   of  plants  appears  an  item   from  Electricity,    London,   suggesting 

throughout  the  Dominion.     They  are  substantially  con-  the  "  use  as  a  new  unit  of  length  for  very  great  distances 

structed  mechanically  and  are  correct  electrically,  and, over  which  an  electrical  impulse  could  be 

in  view  of  the  greater  number   of  lamps  which  are  now  sent  in  one  second  ;    it  is  assumed  that  in  one  second  a 

placed  on  a  single  circuit,  ample  insulation  is  provided.  current  impulse  would   travel  seven    times    around    the 

All  parts  of  the  mechanism  perform  their  proper  func-  earth  "  (about  175,000  miles.)  It  may  surprise  many 
tions,  both  as  regards  feeding,  cutting-out  and  re-  of  your  readers  to  be  told  that  the  speed  of  the  electric 
lighting,  on  any  current  from  3  to  12  amperes,  and  the  impulse  is  very  much  less  than  is  generally  supposed, 
voltage  across  the  arc  remains  practically  constant  By  actual  experiment  in  Canada,  between  distant  points, 
throughout  this  range  and  during  the  entire  period  of  over  No.  6  B.W.G.  iron  wire,  without  repeaters  inter- 
burning,  the  feeding  point  remaining  practically  con-  posed,  it  was  found  that  the  speed  was  about  3-100  of  a 
stant  and  the  movements  being  imperceptible,  resulting  second  per  1,000  miles,  or  33,000  miles  per  second, 
in  a  stable  and  unwavering  arc.  I   might   mention   an    experiment  I  tried  last  August. 

In  designing  this  lamp  the  greatest  possible  simplifi-  I  made  up  a  telegraph  circuit  from  Montreal  to  Montreal 

cation,  compatible  with  the  most  serviceable   operation,  (duplexed),  with  repeaters,  as  follows  : — 

has  been  the  main  object,  and  no  complicated  and  frail  Miles. 

devices  are  allowed  to  enter  into  its  construction.     The  Montreal o 

idea  has  been  to  abolish    repairs  and  reduce  operating  Fort  William! .!!'!!!!!!!!!.!.!!'.....! .     998 

expenses.  Winnipeg 1,425 

Swift  Current i>937 

Current  indicators,  non  inductive  lightning  arresters,  Donald 2,450 

and  a  complete    line    ot  improved   station    and    outside  PortWnd'^'^ ^'^°^ 

accessories  are  embodied   in  this  modern  system  of  arc  San  Francisco 3.99S 

lighting.     This  system  of  apparatus  is  manufactured  by  Kans'LTcIt"^ 6''?f 

the  Thompson   Electric  Company,   of   Hamilton,   under  Chicaf^o 6,673 

the    designs    of   their  electrical    engineer,    William    A.  MonTreal' -'555 

Turbayne,  and  they  will  be  glad   at  all  times  to  furnish 

any    information  to    any  who    maybe   interested  in  the  At  McGill  College,  Montreal,  a  chronograph  was  con- 
matter  nected  and  signals  sent  round  the  circuit,    these  signals 

being  recorded  when  starting  and  also  when  completing 

_          „  ,„_,  „„.„„^^    ^^wwT.,  .  ■-■,,,  the  circuit.      The  average  time  occupied   was    .'^2    of    a 

THE  AUBURN  POWER  COMPANY.  ,  f     »,     »  a         T        t  .u                 .  a\u 

second  for  the  7,655  miles.      I  then    connected    the    re- 

The  following  particulars  regarding  the  plant  of  the  reiving  side  of  one  end  to  the  sending  side  of  the  same 
Auburn  Power  Company,  at  Peterboro',  Ont.,  which  g^^_  ^^  ^^^^  ^  gj^^^^l  ^q^,^  1,^  repeated  back  on  the  op- 
has  just  been  put  in  operation,  have  been  kindly  furnished  posite  side  of  the  duplex,  making  a  total  circuit  of  15,- 
by  Mr.  W.  H.  Meldrum,  managing  director  of  the  com-  ^^^  ^-^^^^  TPhe  average  time  to  complete  the  double 
P^")'-  circuit  was  1.06  seconds. 

The  plant  is  of  the  three-phase    type,   for  power  pur-  ah-                     c                ac           ur^i..^- 

^                                     '^             ^r  >           r           r  Allowing  2-100  or  a  second  tor  each  or  the  twenty-six 

poses  only,  furnished  by  the  Caeadian  General  Electric  ^         ^,.            ,,        1.1,             jiu,.o^ 

•^                -"                        ■'  repeaters,  this  would  make  the  speed  only  about  28,600 

Company,  and  is  A.  P.  36-250-200  type,  having  36  poles,  j  •     »■                a                a     i.     ^                 •      .u 

^     ■"                         JO                      .          o  o     r        >  pgr  second  in  the  second  case  and  about  29,400    in    the 

and  operates  at  200  revolutions    per    minute,    having  a-^„,  .            ^                uj^u^-^j 

^                                                            .                       .  first.     The  repeaters,  of  course,  had  to  be  estimated  ac- 

periodicity  of  60  cycles  per  second,    with   a  potential  at  j-       .       ^u      »     ^            j  .u           u  i.-\-^     •    tu   ^ 

^                •'               J          tr                                     r  cording  to  other  tests,    and  the  probability  is  that  some 

full  load  of  2,000  volts.     The    machine    and  exciter  are  ^  ^,                    .    ,             ,^-        ,^\,         t\,            c             r  .^u 

of  them  occupied  more  time  than  others,      some  ot  the 

driven    by    two    66  in.    "Boss"    wheels,   made  bv  The  ^                      ^       u     a-     ^  a            v            a-cc     i,.  . 

-'                                                                           •  repeaters  were  not  well  adjusted,    as    it   was  difhcult  to 

Wm.  Hamilton  Manufacturing  Co. ,  of  Peterboro'.      The  ^  ^,       .        ,               j  .u    ^      ui  ^    •       v       a     u  y-  ■ 

^  .   ,              .  get  the  signals  around  the  doubled  circuit,  a  dash  being 

shafting:,  crown  wheels    and    pinions,    with  eye  beams,  .        ,  ,          ,   ^ 

*'                                          r            '                y                '  reduced  to  a  dot. 

breach  trees  etc.,   were    furnished    by    Messrs.   Wm.  &  .                   .                           .       . 

,    „    „              r  T-         i           J  .L               i-          r  ^i_  On  a  previous  occasion  the  same  circuit  was  arrang-ed 

J.  G.  Greey,  of  loronto,  and  the  operating  ot   the  same  ^                               .                                               .  ° 

_     ,           ..^             ,,                f    ^             ii         i_  •  so  that  one  end  repeated  into  the    other,    and    a    sig-nal 

reflects  credit  upon  the  manufacturers,  there  being  some  .    '^  .                                  ...          . 

„  .           c-             .  -J       r^i            ^          11        Ti  started  in  one  direction  traversed  the  circuit  eig-ht  times 

18  tons  of  iron  outside  of  the   water  wheels.      1  he  gear  .                 °       .       . 

.,              ,     ,        ~,        ,    ,     ,  .   .  before  it  stopped.      On  another  occasion  a  duplex  circuit 

runs  as  smooth  as  a  clock.      1  he  whole  driving  arrange-  •^'^                                                      .    '^ 

.    ,         c          ^1-j          ^          -LI.    J  between  Montreal  and  Vancouver,  2,000  miles,  was  con- 

ment  IS  earned  on   four  steel    girders,  6x14  in.,  boKed  >    -^   ? 

...              ^      .            „,            ^          i_     1                »  nected  at  both  ends,    so    that    a  signal  went  backward 

to  SIX  solid  concrete  piers.      I  he   water  wheels   operate  .    ° 

,,    ,       .     c        ^              iLAL         J              J  and    forwards    for    over    200    times,     and    then     only 

under  a  15  ft.  head  of  water    on    the  Auburn  dam,  and  .                .             ■' 

,  ,    .               ,                J  L  •                 ,   J  ,        ^1         ^,  stopped    on    account    of     someone     interrupting:    the 

are  tabled  to  450  h.  p.,  and  being  coupled  together,  the  .       .                                                                            r      r^ 

same  shaft  extending  to  the    generator,   which  is  12  It. 

in  diameter  and  rests  on  a  solid   concrete  bed.      A  large 

coupling  bolts  the  armature    of   this  large  generator  to  It  is  announced  that  acid  in  lubricating  oil  may  be  de 

the    shaft,    making   a    thoroughly    rigid  direct-coupled  tected  by  putting  the  samples  to  be  tested  in  a  clear  glass 

plant.      The    power    plant    is    all  in   shape,  and  the  big  bottle,  with   a  copper  wire   running    down  through  the 

generator  weighs  some  eighteen  tons.      It    is  the  inten-  cork,  air  tight.      Stand  the  bottle  in  a  sunny  place  and 

tion  to  supply  power  to  all    classes  of  manufacturers  in  let  it  remain  for  some  days.      If  on  removal  verdigris  or 

Peterboro'.      The   company     have    a    large    surplus    of  green  rust  is  on  the  copper  there    is    an  acid  in  the  oil. 

water.  Such  oil  should  not  be  used  on  machinery. 
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THE  THREE-PHASE  TRANSMISSION  PLANT 
AT  THE  VALLEYFIELD  MILLS. 

Amon'G  thf  most  important  of  the  great  textile 
manufacturing  establishments  of  the  Dominion  both  in 
respect  to  the  amount  of  capital  invested  and  the  value 
of  the  annual  output  are  the  mills  of  the  Montreal 
Cotton  Company  at  X'alleyfield,  P.  O. 

At  this  point  a  dam  erected  by  the  Dominion  Govern- 
ment to  increase  the  depth  of  water  in  Lake  St.  Francis 
connects  the  Grande  Isle  de  Beauharnois  with  the  south 
shore  of  the  St.  Lawrence  river  creating  incidentally  an 
excellent  water  power.  Upon  this  island,  23  years  ago, 
the  first  mill  of  the  company  was  built,  containing  600 
looms,  the  necessary  carding  and  spinning  equipment 
and  a  bleachery.  About  16  years  ago  the  mill  was 
extended  to  contain  1,300  looms,  and  a  dye  house  and 
finishing  department  were  added  to  the  bleachery. 
Three  years  ago  the  bleachery  and  dye-house  depart- 
ments were  re-arranged  and  great!)'  enlarged  and  the 
mills  have  been  enlarged  each  year  since,  until  now  they 
contain  80,000  spindles  and  2,330  looms,  and  a   bleach- 


eight  60"  McCormick  turbines,  each  calculated  to 
develop  about  300  h.  p.,  making  a  total  of  2,400  h.  p. 
The  turbines  are  erected  in  pairs,  each  pair  driving  a 
400  kilowatt  generator.  The  lower  part  of  the  power 
house  is  all  built  in  solid  concrete,  the  power  house 
proper  above  water,  being  built  of  stone,  lined  with 
terra  cotta  lumber.  The  roof  is  composed  of  5 '  solid 
timber  laid  upon  girders  and  covered  with  resin  cement, 
and  on  the  inside  it  is  sheathed  in  steel,  which  is 
stamped  out  in  panels  and  painted.  .Altogether  the 
power  house  in  solidity  of  construction  and  excellence 
of  detail  and  finish  is  not  excelled,  if  indeed  it  is  equalled 
in  .America. 

The  wheels  are  governed  by  Replogle's  new  relay 
governors,  the  turbines  being  supplied  by  Mr.  S. 
Morgan  Smith,  of  Vork,  Pa.  The  saddles  and  shading 
were  furnished  by  Wm.  Kennedy  &  Sons,  of  Owen 
Sound,  and  by  Mr.  John  McDougall,  of  Montreal.  The 
gearing  wheels  were  supplied  by  Mr.  S.  Morgan  Smith. 

For  the  electrical  plant,  as  has  been  stated,  the  three- 
phase  system  of  the  Canadian  General  Electric  Companv 
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ery  and  dye-house  large  enough  to  handle  120  tons  ot 
cloth  per  week. 

The  large  increase  in  the  size  of  the  plant  during  the 
past  three  or  four  years,  combined  with  the  lowness  of 
water  in  the  St.  Lawrence,  has  rendered  necessary  an 
increase  in  the  power  plant  of  the  company.  This,  up 
to  last  year,  consisted  of  seven  60"  and  four  54 '  Her- 
cules turbines  and  two  84"  Risdon  turbines. 

The  selection  of  electricity  as  the  transmitting  and 
distributing  medium  for  the  additional  power  plant  was 
arrived  at  alter  a  careful  consideration  of  the  first  cost 
and  losses  involved  in  the  various  alternatives  offered, 
of  which  the  most  feasible  considering  the  compara- 
tively short  distance  to  which  the  power  had  to  be 
carried,  to  the  farthest  point  not  more  than  1,000  feet, 
was  a  rope  transmission.  The  choice  of  electricity  and 
of  the  three-phase  .system  with  induction  motors  was 
made  after  an  investigation  by  the  general  manager  of 
the  company,  Mr.  Louis  Simpson,  of  the  principal 
plants  operating  under  similar  conditions  in  .-Xmerica, 
including  the  three-phase  plants  installed  by  the  General 
Electric  Company  at  the  Pelzer  and  Columbia  mills. 

For  the  hydraulic  portion  of  the  new  plant  a  new 
fiume  was  excavated,   which  was  arranged   to  contain 


was  adopted  and  a  contract  given  to  that  companv  for 
two  400  kilowatt  generators,  the  first  of  which  has  been 
installed  and  in  satisfactory  operation  for  about  two 
months.  The  second  machine  will  be  in  operation  in 
the  course  of  a  few  weeks.  These  generators,  which 
are  designated  as  .A.  P.  36-400-200  have  36  poles 
circumposed  within  a  steel  yoke  about  the  periphery  of 
the  revolving  iron-clad  armature  and  represent  the 
latest  development  in  design  and  construction  for 
machines  of  this  type.  A  point  to  be  noted  is  the  very 
slow  armature  speed,  200  revolutions  per  minute,  which 
admits  of  direct  coupling  to  the  jack-shaft  and  of  a 
consequent  saving  in  power  and  floor  space  and  a 
generally  increased  simplicity  in  the  entire  installation. 
The  armature,  which  is  of  what  is  known  as  the  A.  P. 
type,  is  of  the  multi-tooth  style  of  construction  with 
distributed  winding,  and  has,  in  consequence,  a  verv 
low  armature  reaction  with  a  correspondingly  close 
inherent  regulation.  The  generator  voltage,  on  account 
of  the  short  distance  over  which  the  power  is  to  be 
transmitted,  has  been  fixed  at  550  volts,  thus  admitting 
of  the  current's  being  used  directly  on  the  motors  at 
that  pressure  without  the  use  of  step-down  trans- 
formers.     The  motors  are  of  the  C.  G.  E.  Co.'s  stand- 
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ard  induction  type  varying  in  size  from  50  to  100  h.p. 
and  are,  where  a  saving  in  floor-space  is  desirable,  of 
the  inverted  type,  bolted  to  the  ceiling.  They  are,  of 
course,  self-starting  under  full  load,  and  as  they  are 
without  collector  rings  or  brushes,  are  especially  suited 
for  operation  under  the  conditions  favorable  to  combus- 
tion which  exist  in  a  cotton  mill. 


TRADE  NOTES. 

The  i-ontr.-iL-l  for  ihe  electrical  equipment  of  the  Montreal  Park 
and  Island  Ftailvvay  Company's  suburban  lines  has  been  awarded 
to  .Ahearn  &  Soper,  of  Ottawa.  Westinjjhouse  No.  38  B.  and 
\o.  12  A.  motois  will  be  used  Ihrougfhout. 

It  is  the  intention  of  Mr.  T.  H.  Breck,  of  Kingston,  to  cominence 
business   in    th.it   city    on    the    1st    of  April  in  the  line  of  electrical 
supplies  and  novelties.     Mr.  Bi'eck  has  been  in  the  employ  of  the 
Altogether,  the  plant  is  a  model  one  in  every  respect,       Kingston  Light,  Heat  and  Power  Co.  for  four  years,    and    during 

and  as    the    successful    outcome  of  the  first 

attempt  on  a  large  scale  in  Canada  to  secure 

increased    economy  by  the    use    of   electric 

power  in  the  operation  of  a  large  industrial 

establishment  reflects  the  highest  credit  on 

Mr.   Louis  Simpson,  the  able  and  energetic 

general   manager   of   the   Cotton   Company, 

and      his      foreman     mechanic,      Mr.     Jas. 

Sparrow. 

It     might     be     added     that    the    Montreal 

Cotton    Company  have  now,   as  a  result  of 

the    extension    of    their    plant,   a   surplus  of 

about   1,500  horse-power  which  they  would 

be  prepared  to  dispose  of  for  manufacturing 

purposes,    on    a    most    liberal    basis.      The 

excellent  situation  and  shipping  facilities  of 

Valleyfield     should,     under     these     circum- 
stances,    make    it    a    particularly    desirable 

manufacturing:  site. 


PERSONAL. 

Mr.  F.  L.  Walmsby,  an  electrician  in  the  employ 
of  the  Toronto  Street  Railway  Company,  died  last 
month.      He  was  born  in  Davisville  36  years  ago. 

Mr.  W.  H.  Breithaupt  has  been  elected  president 
of  the  Berlin  and  Waterloo  Street  Railway  Company,  to   succeed 
the  late  E.  Carl  Breithaupt.     Mr.  Harry  .'\ldricli  has  been  appoint- 
ed electrician  for  the  electric  plant. 

At  the  recent  meeting  of  the  Executive  Committee  of  the  Cana- 
dian Electrical  Association  the  secretary  was  instructed  to  convey 
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the  last  two  years  has  had  charge  of  the  arc  lamp  department    of 
the  company. 
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an  expression  of  the  sympathy  of  the  members  of  the  Association 
to  the  relatives  of  the  late  Mr.  E.  Carl  Breithaupt. 

Mr.  A.  A.  Knudson,  electrical  engineer,  who  is  well  known  in 
the  maritime  provinces  as  the  moving  spirit  of  the  electrical  exhi- 
bition held  some  years  ago  in  St.  John,  N.  B.,  has  recently  en- 
tered into  partnership  with  F.  E.  Knudson  at  66  Broadwaj',  New 
York.  The  firm  will  act  as  consulting  and  supervising  electrical 
engineers. 


The  Welland  Power  and  Supply  Canal  Company  will  apply  to 
Parliament  for  authority  to  extend  the  time  for  commencing  their 
proposed  works. 


SPARKS. 

Graham  &  Peckles,  electricians,  have  commenced  business  at 
Halifax,  N.  S. 

The  annual  statement  of  the  Bear  River,  N.  S.,  Electric  Light 
Companj-  showed  the  earnings  for  the  year  to  be  $1,244.80,  and 
tlie  net  expense  $661.30.  Over  seventy  lights  were  added 
during  the  year. 

The  town  of  St.  Mary's  is  extending  its  new  electric  light 
plant  to  31  lamps.  It  is  said  to  be  giving  thorough  satisfaction 
at  a  cost  of  about  400  dollars  less  than  the  old  system,  and  the)' 
now  have  3  times  the  candle  power. 

The  Hamilton  Electric  Light  Company  recently  held  th.ir 
annual  meeting,  president  Robert  Thomson  being  in  the  chair. 
The  statements  presented  by  the  secretary-treasurer  were  satis- 
factory, and  the  following  directors  and  officers  were  re-elected. 
Robert  Thomson,  president  ;  John  Knox,  vice-president  ;  J.  V. 
Teelzel,  Q.C.,  secretary-treasurer  ;  Robert  Evans,  Alex,  Turner, 
J.  J.  Wright,  S.  F.  McKinnon,  H.  M.  Pellatt,  Toronto.  Gordon 
G.  Henderson  was  reappointed  manager,  and  C.  S.  Scott  auditor. 
The  president  tendered  a  dinner  to  the  directors  and  friends  in  . 
the  evening. 

The  annual  meeting  of  the  Toronto  Electric  Light  Company 
was  held  on  the  2nd  of  February.  The  report  of  the  directors 
stated  that  the  business  done  had  shown  a  steady  increase,  and 
the  earning  capacity  had  been  maintained,  notwithstanding  the 
decrease  in  revenue  caused  by  a  reduction  in  the  price  of  light. 
The  income  for  Ihe  past  year  for  lighting,  power,  rent,  etc.,  was 
$265,897.46,  while  the  expenses  were  $172,234.69,  leaving  a  bal- 
ance of  profit  of  $93,762.77,  oi't  of  which  four  quarterly  dividends 
were  paid  at  the  rate  of  7  per  cent,  per  annum,  amounting  to 
$75,119.94,  leaving  a  balance  of  $18,642.83  to  carry  forward. 
The  old  Board  of  Directors  was  elected  as  follows  : — H.  M. 
Pellatt,  President  ;  W.  D.  Matthews,  'Vice-President ;  A.  H. 
Campbell,  S.  F.  McKinnon,  Hugh  Blain,  W.  F.  Murray,  Hon. 
George  A.  Cox,  Robert  Jaffray,  W.  R.  Brock,  Samuel  Trees, 
Thomas  Walmsley,  H.  P.  Dwight,  Frederic  Nicholls  and  Hugh 
Ryan. 
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MANUFACTURE  OF  THE  INCANDESCENT 
LAMP.* 

By  Harrv  Breck. 

The  incardescent  lamp,  as  we  see  it,  is  made  in  two 
distinct  parts.  First  I  will  describe  the  globe.  The 
globe,  as  it  is  delivered  from  the  glass  works,  comes  in 
the  form  of  a  florence  flash,  as  shown  in  Fig.  i.  ;  this 
is  heated  and  a  cone  drawn  out  at  the  part  x  (Fig.  i.) 
To  this  portion  is  placed  a  piece  of  glass  tube  shaped  as 
in  Fig.  2.  The  reason  for  the  narrow  portions  (marked 
a  a  Fig.  2,)  I  will  explain  later. 

The  next  operation  is  to  make  the  base  for  the  fila- 
ment. A  glass  tube  is  taken  and  a  portion  of  it  near 
the  end  is  thickened,  as  in  Fig.  3.  This  afterwards  fits 
into  and  is  fused  into  the  neck  of  the  globe  (marked  a 
Fig.  i).  Two  platinum  wires  are  then  put  in  this  tube 
and  the  end  (marked  x  Fig.  4)  is  heated  and  the  two 
wires  are  thus  imbedded  in  the  glass.  Care  is  taken 
that  these  two  platinum  wires  do  not  come  in  contact 
with  one  another.  These  wires  are  bent,  as  shown  in 
Fig.  4,  in  the  shape  of  an  L.  To  these  terminals  are 
afterwards  fused  the  ends  of  the  filament. 

After  the  filament  (the  manufacture  of  which  I  will 
speak  of  next)  is  fastened  on  by  an  electro  deposit  of 
copper   to   these   platinum   wires,    the   base   (Fig.  4)    is 


moulds  are  of  nickel,  and  in  them  are  cut  grooves  of 
horse-shoe  shape.  .A  flat  nickel  plate  is  placed  over 
them,  and  the  whole  is  placed  in  an  oven  and  heated  to 
an  immense  heat,  so  the  bamboo  becomes  completely 
carbonized.  The  filaments  are  then  fastened  to  the 
platinum  points  in  the  manner  already  described. 

You  ask,  "what  about  the  gas  in  the  fibres  of  the 
carbon  filament  ;  how  do  you  get  rid  of  it  ?  "  This  is 
the  method  :  When  the  lamp  is  being  exhausted  a  cur- 
rent of  electricity  is  sent  through  the  lamp  (this  is  set 
on  when  the  lamp  is  very  nearly  exhausted)  and  any  air 
or  gas  contained  in  the  filament  is  expelled  and  passed 
out  while  the  air  is  being  exhausted.  In  a  16  c.p.  lamp 
the  current  used  would  raise  the  lamp  to  a  32  c.p.,  and 
so  you  see  only  the  fittest  survive.  It  can  be  known 
when  the  gas  is  all  driven  out  by  the  disappearance  of 
the  violet  blue  color  surrounding  the  filament. 

A\\  that  now  remains  to  be  done  is  to  fasten  the  lamp 
to  the  base.  The  method  of  doing  this  is  shown  in 
Figs.  6  and  7.  Two  pieces  of  brass  "a"  and  "b" 
(Fig.  6)  are  kept  separated  by  a  porcelain  disc  (see  end 
view  F"ig.  7),  the  shaded  portion  showing  the  porcelain. 

The  shell  b  (Fig.  6)  is  made  of  thin  sheet  brass,  and 
the  part  a  (Fig.  6)  is  a  brass  rod  about  I'i"  long  and 
about  ''8  '  in  diameter.     These  make  the  connections  in 


?73 


^ 


¥ 


9^s 


fused  into  the  neck  of  the  bulb  (Fig.  i  marked  at  a)  ;  it 
then  appears  as  in  Fig.  5.  The  end  of  the  tube, 
marked  x,  is  then  connected  to  an  air  pump,  and  the 
vacuum  procured.  The  end  "a"  is  then  fused,  after- 
wards B,  and  the  lamp  is  complete  ready  to  be  con- 
nected to  the  brass  vase.  The  reason  for  the  two 
sealings  is  to  avoid  all  possibility  of  air  escaping  into 
the  globe,  a  second  sealing  renders  this  impossible  ; 
and  the  reason  that  platinum  wire  is  used  is  that  it 
expands  and  contracts  with  heat  almost  the  same  as 
glass. 

Now  for  the  construction  of  the  filament.  This  fila- 
ment is  NOT  wire,  as  a  great  many  suppose  ;  it  is  prac- 
tically the  same  substance  we  burn  in  our  arc  lamps, 
namely,  carbon.  This  filament  is  made  of  carbonized 
bamboo.  The  carbon  is  taken  and  split  several  times, 
lengthwise,  all  the  hard  silicious  outer  covering  remov- 
ed, and  the  remaining  straight  fibrous  portion  is  shaved 
down  until  it  is  of  uniform  thickness,  and  then  cut  to 
the  required  length.  These  are  taken  and  pressed 
between  two  metal  blocks  which  are  accurately  surfaced 
to  each  other.  The  projecting  pieces  of  bamboo  are 
cut  away,  except  a  small  portion  at  each  extremity. 
This  leaves  a  fine  strip  of  bamboo,  with  an  enlarged 
portion  at  each  end.  These  strips  are  then  placed  in 
moulds  (the  chief  form  being  the  horse-shoe  shape  of 
filament)  of  the  shape  required  for  the  filament.     These 

*Paper  read  before  the  Kingston  Association  of  Stationary  Engineers. 


the  socket.  One  wire  of  the  lamp  is  soldered  into  this 
brass  rod  (a  Fig.  6),  the  other  into  the  brass  shell 
(b  Fig.  6).  The  lamp  is  fastened  into  this  with  plaster 
of  Paris.  This  completes  the  process  of  manufacture 
of  the  incandescent  lamp. 


IN  MEMORIAM. 

Since  the  date  of  our  last  issue  we  have  received 
from  members  of  the  Canadian  Electrical  Association 
and  others  many  sympathetic  references  to  the  death  of 
the  late  Mr.  E.  Carl  Breithaupt.  Among-  these  are  the 
following  lines  from  Mr.  D.  H.  Keeley,  of  Ottawa  : 

TO  TllK  MEMORY  OF  E.  CARL  BREITHALPT.  VICE-PRESIDENT  OK   THE 
CANADIAN  ELECTRICAL  ASSOCIATION. 

.V  light  gone  out !    Alas,  a  light  gone  out  ?— 

Whose  full  bright  radiance,  while  it  lasted, 
Oft  times  gave  courage  when  lethargic  doubt 

Sat  'poll  th"  hoped  emprise  of  one  exhausted.  " 

Brilliant  the  mind  'twas  his  to  bring  to  bear 

On  all  occasions  affecting  uhat  we  did  ; 
He  bore  in  all  our  aims  a  gen'rous  share, 

E'er  helped  investigate  what's  to  us  hid  | 

Miss  him  we  will— alas,  the  light  that's  g  ne  1  - 

In  all  our  growth  of  practice  ;  in  our  convention  halK: 

Where'er  obtains  the  need  for  brain  and  brawn— 
Th'  qual'ties  outpushing  our  inheniming  walls. 

O  he  who  sh  ne  so  brightly  in  our  sphere — 

Who  strove  to  make  our  onward  way  the  fleeter  - 

Has  left  behind  with  us  a  memor)'  dear, 
Of  pure  devotion  ;  of  himself,  a  sweeter ! 

—  A   FkLLUW   MSMbER. 
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A  SEA-SHORE  ELECTRIC  RAILWAY. 

An  electric  railway  which  has  lately  been  put  in  suc- 
cessful operation  between  Brighton  and  Rottingdean, 
England,  is  one  of  the  most  novel  systems  which  has 
yet  come  under  our  notice.  The  promoter  operated  a. 
small  sea  shore  tramwaj'  at  Brighton,  which  he  desired 
to  extend  to  Rottingdean,  a  distance  of  four  miles. 
The   steep  cliffs  along  the   route   made   it   necessary   to 
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feet,  which  will   give   an   idea   of  the    width   of  the  car. 

Much  difficulty  was  encountered  in  laying  the  track,  as 

work  could  only  be  carried  on  when   the  tide   was  low. 

The  rails  are  fastened  to  concrete  blocks,  placed  every 

few  yards  by  means  of  steel  clips   and   bolts,  the   latter 

passing    through  oak   blocks  placed  between  the   rails 

and  the  concrete.      Tie  rods  are  used  every  ten  feet  on 

the   straight  and  every   five  feet  on    the   curves,  heavy 

angle  fish  plates  being  used  for  the  rail 

ioints.    The  accompanying  illustrations 

will    enable    our    readers    to    a    better 

understanding  of  the  system. 

The  cars  are  propelled  by  means  o( 
overhead  trolley  wires  of  a  special  type, 
and  on  the  cars  are  two  30  h.p.  motors 
of  the  C.  G.  E.  800  type,  placed  verti- 
cally over  two  of  the  main  legs,  the 
armature  being  connected  through 
bevel  gearing  to  a  vertical  shaft  geared 
to  the  axles  of  the  wheels.  The  con- 
trolling devices  are  located  at  each  end 
of  the  deck,  and  the  brakes  are  oper- 
ated by  rods  passing  down  the  two 
unoccupied  legs.  The  generating 
plant  consisting  of  a  four-pole  railway 
generator  direct-connected  to  a  high- 
speed double-acting  engine,  is  located  at 
tollow  the  foreshore,  which  was  covered  almost  con-  the  Rottingdean  end  of  the  line.  The  machinery, however, 
stantlv  with  water,  and  at  a  point  slightly  above  low  is  not  of  a  sufficiently  novel  design  to  warrant  a  descrip- 
water  mark,  but  some  fourteen  feet  below  the  sea  at 
high  water,  the  track  was  constructed. 

It  was  proposed  to  run  the  cars  at  all  times  irrespec- 
tive of  the  tide,  which  necessitated  the  building  of  a  car 
of  special  design.      It  was  made  of  a  half  boat  and  halt 

car,  mounted   on  four   long        

legs,  at  the  end  of  which  are 
the  wheels  which  run  on 
the  track.  The  car  has  16 
wheels,  each  leg  of  the  car 
being  mounted  on  a  four- 
wheel  bogie,  and  the  wheels 
of  the  bogie  run  on  the 
narrow  gauge  line.  The 
bogie  trucks  are  shaped  like 
a  double-ended  boat  to  facil- 
itate passage  through  the 
water  as  well  as  to  remove 
obstructions  from  the  lines. 
The  four  bogies  are  held 
together  by  steel  tubular 
struts,  and  the  wheel  base  is 
about  28  feet.  The  top  of 
the  main  legs  carry  lattice 
girder  work,   on  which   the 

main  deck  is  erected,  the  whole  structure  being  braced  tion  of  Superintendent  of  the  Winnipeg  Electric  Street 
together  by  means  of  cross  ties.  The  main  deck  is  50  Railway,  to  fill  the  vacancy  caused  by  the  retirement  of 
feet  in  length  and  22  feet  in  width,  surrounded  by  iron      Mr.  G.  H.  Campbell,  as  manager. 

railings,  provided  with  wire  netting.     There  is  also  a  For  the  last  three  years    Mr.    Somerset  has  held  the 

saloon  in  the  centre,  with  a  second  deck  on  top,  and  position  of  electrician  for  the  company,  so  that  his  ap- 
altogether  the  car  will  carry  two  hundred  passengers.  pointment  comes  by  way  of  promotion. 

The   track  consists   of  four   rails,  54   pounds   to   the  He  received  his  professional  training  at   the  Worces- 

yard,  the  distance  between  the  two  outer  rails  being  18      ter  (Mass.)  Polytechnic  Institute,   from  which  he  gradu- 


tion.    The  total  cost  of  the  road  is  estimated  at  $150,000, 
this  sum  including  the  construction  offices  at  each  end. 


Mr. 


MR.  H.  J.  SOMERSET. 

H.  J.  Somerset  has    been  appointed  to  the  posi- 
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RECONSTRUCTION  OF  THE  ALTERNATING 
CURRENT  SYSTEM  OF  THE  ROYAL  ELEC- 
TRIC COMPANY,  MONTREAL,  CANADA. 

lU      F.     C;.     CiOSM.KK. 

To  meet  the  jjenerally  increasing  demand  for  light 
and  power  supphed  from  central  stations,  it  has,  in 
many  instances,  been  necessary  to  erect  new  generating 
stations,  or  to  reconstruct  the  existing  plant,  discard- 
ing the  old  inerticient  apparatus  and  substituting  there- 
for equipment  of  modern  design.      In  some  of  the  larger 
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conditions.  Besides,  there  is  generally  a  multiplicity 
and  variety  of  apparatus,  the  operation  of  which  is  ac- 
companied with  danger  and  unsatisfactory  service. 

The  necessity  of  giving  satisfactory  and  uniform  ser- 
vice, of  reducing  the  cost  of  operation,  and  of  meeting 
the  increasing  demands  for  light  and  power  being 
recognized,  and  the  conditions  being  such  as  to  permit 
of  meeting  these  requirements,  an  investigation  of  the 
existing  conditions  generally  results  in  the  adopting  of 
one  of  two  plans  :    First,  the  building  of  a  new  generat- 
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cities  this  fact  has  apparently  been  appreciated  for  some 
time,  as  there  have  been  erected  stations  which  are 
magnificent  examples  of  modern  generating  plants, 
operating  with  the  highest  economy  obtainable  at  the 
present  time  and  giving  evidence  in  their  design  of  the 
highest  engineering  skill. 

Many  generating  stations  at  present  supplying  a  large 
output  have  attained  their  growth  gradually,  having 
from  time  to  time  installed  additional  apparatus  as  it 
was  required  by  an  increasing  business  and  extension 
of  territory  supplied.  These  stations  are  now  con- 
fronted by  figures  and  results  showing  their  cost  ot 
operation  per  unit  of  output  to  be  much  more  than  it 
should  be,  or  would  if  the  same  output  was  produced 
by    more    eflTicient    apparatus    operating  under  modern 


ing  station  and  equipping  it  with  modern  apparatus, 
utilizing  the  old  plant  for  continuing  the  service  during 
the  course  ot  the  construction  of  the  new  one,  and  pos- 
sibly retaining  it  afterwards  as  spare  capacity,  or 
secondly,  to  reconstruct  or  re-etiuip  the  existing  plant 
to  conform  to  the  aforementioned  requirements. 

The  latter  plan  ot  reconstruction  will,  without  doubt, 
be  decided  upon  in  the  majority  of  cases,  as  the  use  of 
large  units  permits  of  the  installation  of  sufficient  capa- 
city, in  the  same  space  occupied  by  the  old  apparatus, 
to  meet  future  demands  for  a  reasonable  length  oi'  time. 

There  have  been  numerous  descriptions  published 
giving  examples  of  plants  erected  to  replace  those  found 
to  be  inefficient  and  giving  unsatisfactory  service.  It  is 
to  be  noted  that,  so  far,  these  new  plants,  with  but  few 
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exceptions,  are  direct  current  stations  serving^  "ght  and 
power  to  congested  districts  and  comparatively  small 
areas.  This  account  is  of  the  reconstruction  of  an 
alternating  current  system  supplying  current  to  a  large 
territory. 

The  history  of  the  Royal   Electric  Company  of  Mon- 
treal, and  the  growth   of  its  lighting  and  power  plants 


DIAGRAM  NO.  I 


from  a  12  light  arc  machine  in  1884  to  the  present  time 
of  serving  about  65,000  incandescent  lamps,  1750  arc 
lamps  and  750  h.  p.  in  motors  has  been  told  in  previous 
issues  of  electrical  journals. 

Early  in  1896  the  directors  of  the  company,  upon  the 
recommendation  of  the  general  manager,  Mr.  W.  H. 
Browne,  authorized  the  entire  reconstruction  of  its  alter- 
nating current  station  and  lines — this  reconstruction  to 
be  carried  out  upon  plans  which  should  adapt  the  system 
to  be  served  either  with  power  from  its  existing  steam 
plant  or  from  the  water  power  plant  at  Chambly,  which 
is  at  present  being  rapidly  developed. 

The  foresight  shown  in  the  recommendation  and 
authorization  of  this  wholesale  reconstruction  and  re- 
equipment  has  been  well  established    by  results  already 


obtained.  The  economy  of  replacing  inefficient  appar- 
atus by  apparatus  which  is  the  production  of  the  highest 
(grade  of  engineering  is,  in  this  instance,  no  longer  a 
possibility  but  an  established  fact. 

I  One  of  the  generating  stations  of  the  R.  E.  Co.  is 
devoted  exclusively  to  supplying  direct  current  arc 
service. 


The  equipment  of  the  second  or  Queen  street  station, 
for  serving  light  from  an  alternating  system,  with  a 
spare  series  arc  capacity,  prior  to  its  reconstruction, 
consisted  of  18  alternators,  6  exciters  and  9  arc  ma- 
chines, with  their  numerous  belts,  pulleys  and  shafting, 
shown  in  diagrams  1  and  2,  representing  the  apparatus 
on  the  ground  and  first  flats.  The  D.  C.  power  genera- 
tors and  engines  are  located  in  a  separate  building. 

The  upright  engine,  known  as  No.  i,  shown  next  to 
Queen  street  in  diagram  i,  was  connected  by  two  30" 
belts  to  a  line  shaft  from  which  were  operated  four  75 
k.  w.  and  two  150  k.  w.  alternators  and  2  exciters. 
Operated  from  the  line  shafting  connected  to  No.  2 
engine  were  three  75  k.  w.  alternators  and  an  exciter. 

No.  3  engine,  located  on  the  ground  flat  was  belted 
by  a  50"  belt  to  a  line  shaft  on  the  first  flat,  shown  in 
diagram  2.  To  this  line  shafting  w'ere  connected  seven 
75  k.  w.  alternators,  two  exciters,  one  45  k.  w.,  D.  C. 
generators,  five  40  light  and  one  35  light  arc  machines. 
These  latter  were  used  only  as  spare  capacity  for  the 
series  arc  system  located  in  the  east  end  station,  and 
the  45  k.  w.  generator  as  spare  capacit)-  for  the  D.  C. 
power  system.  The  total  capacity  of  the  machines  con- 
nected to  this  line  shafting  was  inuch  more  than  the 
capacity  of  the  engine,  consequently  only  part  of  the 
machines  connected  to  No.  3  line  shafting  could  be  fully 
loaded  at  any  one  time.  With  that  part  of  the  shafting 
thrown    out    of   service  by   the    clutch    shown    at  "A" 


diagram  2,  there  yet  remained  connected  to  the  shafting 
in  service  three  40  light  arc  machines,  which  had  to  be 
up  to  speed  whether  they  were  required  or  not.  To 
No.  4  engine  were  connected  by  line  shafting  two  75 
k.  w.  alternators  and  three  50  light  arc  machines. 

It  will  be  unnecessary  to  give  in  detail  the  heavy  line 
shafting  losses,  the  dangers  and  disadvantages  of  such 
an  arrangement  of  machines  as  shown  in  diagrams  i 
and  2,  as  the}'  will  be  apparent  at  first  sight. 

There  was  another  danger  which  menaced  the  safety 
of  the  entire  system  —  a  wooden  switchboard,  the  capa- 
city and  arrangement  of  which  was  entirely  inadequate 
for  the  service  required  of  it. 

The  alternators  connected  to  the  same  engine  were 
run  in  parallel,  six  operating  in  parallel  from  No.  i 
engine,  three  from  No.  2,  seven  from  No.  3  and  two 
from  No.  4  engine.  The  ordinary  advantages  to  be 
gained  from  operating  in  parallel  were  to  a  great  extent 
offset  by  the  fact  of  there  being  no  clutches  on  individual 
machines.  This  also  introduced  irregularities  and  in- 
terruption to  the  service  from  armature  burn-outs.  In 
running  so  many  comparatively  small  units  in  parallel 
it  was  difficult  to  overcome  the  "  idle"  currents  in  the 
alternators,  and  the  numerous  belts  and  pulleys  required 
a  nicetj'  of  adjustment  which  was  hard  to  maintain  after 
synchronism  had  once  been  established. 
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The  foregoing  statements  setting  forth  past  condi- 
tions have  been  made  to  illustrate  the  results  of  a 
gradual  growth.  It  is  needless  to  state  that  had  the 
present  demands  for  light  and  power  been  foreseen,  and 
the  efficient  apparatus  of  to-day  been  available,  the 
station  equipment,  in  all  probability,  would  have  been 
far  different  from  that  which  necessitated  its  entire  re- 
construction. The  first  step  of  this  reconstruction  was 
the  rearrangement  of  the  overhead  lines.  These  had 
been  divided  into  three  routes,  each  taking  approxi- 
mately one  third  of  the  station  output.  The  relative 
positions  of  the  wires  on  the  poles  forming  these  routes 
were  such  as  to  cause  serious  fluctuations  in  the  lights, 
due  to  mutual  induction.  This  became  so  objection- 
able that  it  was  necessary  to  operate  all  the  circuits 
forming  one  pole  line  from  one  set  of  alternators  run- 
ning in  parallel  to  get  comparatively  steady  service. 
When  the  total  load  was  too  heavy  to  be  run  from  one 
set  of  alternators,  this  condition  of  the  pole  lines  neces- 


represents  the  generating  plant  as  it  at  present  exists, 
occupying  one  instead  of  Iwo  flats  -eighteen  old 
generators  being  replaced  by  five  300  k.  w.  generators 
of  the  S.  K.  C.  inductor  type,  the  latter  being  belted 
directly  to  the  engines.  Also,  in  diagram  3  is  shown 
the  outline  of  the  new  switchboard,  located  overlooking 
the  generator  and  engine  room. 

The  five  300  k.  w.  S.  K.  C.  2  phase  generators  were 
built  in  the  manufacturing  department  of  the  Royal 
Electric  Company.  To  utilize  the  engines  in  their  exist- 
ing condition  it  was  necessary  to  have  the  shafts  of  the 
two  alternators  for  No.  i  engine  rigidly  connected,  also 
the  shafts  of  the  alternators  for  No.  3  engine  rigidly- 
connected.  The  machines  on  No.  i  engine  are  run  in 
parallel,  also  the  two  in  No.  3  engine  are  run  in  parallel. 
This  arrangement  practically  makes  600  k.  w.  units  on 
both  of  these  engines,  at  the  same  time  having  the  many 
advantages  of  being  able  to  subdivide  these  units  and 
have  four  independent  alternators. 
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sitated  the  running  of  two  or  three  engines  underloaded, 
introducing  a  serious  loss  in  coal  consumption.  The 
relative  positions  of  the  wires  on  the  poles  were  changed 
to  overcome  this  mutual  induction  and  most  satisfactory 
results  were  obtained,  as  after  this  change  it  was  pos- 
sible to  operate  any  circuit  from  any  engine  without 
the  slightest  fluctuation  resulting. 

The  transformer  system  was  next  rearranged,  the 
old  transformers  being  replaced  by  ones  of  close  regu- 
lation and  small  core  losses  and  secondary  systems  es- 
tablished wherever  economical.  The  extent  to  which 
the  latter  was  carried  may  be  judged  from  the  fact  that 
1 161  old  transformers  were  replaced  by  628  "Stanley" 
transformers,  with  a  consequent  reduction  in  leakage 
load  of  245  amperes,  representing  a  tremendous  saving 
in  coal. 

.•^fter  getting  the  lines  in  shape  attention  was  next 
directed  to  constructing  a  new  switchboard  and  install- 
ing new  alternators. 

Diagrams  i  and  2  show  the  generating  plant  prior 
to  its  reconstruction,  occupying  two  flats.      Diagram   3 


Due  to  the  crowded  condition  of  the  station  prior  to 
reconstruction,  the  installing  of  the  new  machines  and 
construction  of  the  new  switchboard,  at  the  same  time 
maintaining  continuous  service,  introduced  many  con- 
ditions and  difficulties  not  encountered  in  the  erection 
of  a  new  station.  .All  of  the  available  space  being  occu- 
pied by  old  equipment  it  was  not  possible  to  first  in- 
stall new  apparatus  to  replace  that  which  was  to  be  re- 
moved. It  was  therefore  necessary  before  beginning 
the  station  reconstruction  to  await  such  time  as  the 
capacity  of  one  of  the  engines  could  be  dispensed  with, 
with  the  least  danger  of  running  short  of  capacity  in 
case  of  accident  to  one  of  the  other  engines. 

To  have  at  all  times  sufficient  capacity  to  meet  the 
requirements  and  at  the  same  time  to  have  spare  capa- 
city for  emergencies  was  of  course  the  difficult  part  of 
the  reconstruction. 

Work  was  commenced  in  the  station  by  the  removal 
of  the  old  equipment  connected  to  No.  2  engine  and  re- 
placing it  by  one  300  k.  w.  S.  K.  C.  generator.  The 
apparatus  connected  to  No.  3  engine  was  next  replaced 
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by  two  300  k.  w.  S.  K.  C.  generators.  No.  4  engine 
was  then  reconnected  to  part  of  the  line  shafting  on  the 
upper  flat  which  had  previously  been  run  by  No.  3 
engine.  By  this  time  the  fall  load  was  near  at  hand 
with  the  new  machines  yet  to  be  installed  on  No.  i 
engine.  This  was  an  unpleasant  fact  confronting  us  at 
this  time,  and  it  was  a  great  temptation  to  allow  the 
old  equipment  to  remain  on  No.  1  engine  until  spring, 
but  the  saving  sure  to  follow  the  installation  of  new 
generators  on  this  engine  made  it  advisable  to  complete 
the  reconstruction.  The  load  had  increased  to  such  an 
extent  that  it  was  not  safe  to  be  without  at  least,  part 
of  the  capacity  of  No.  i  engine  at  all  times.  To  pro- 
vide for  this  there  was  installed,  to  be  run  temporarily 
from  No.  i  engine,  one  300  k.  w.  generator,  and  later, 
owing  to  a  heavy  increase  in  load,  one  180  k.  w.  gen- 
erator, both  belted  directly  to  the  engine  and  running 
with  very'short'centres  to'allow  of  the  new  generators 
intended  to  be  run  regularly  from  this  same    engine  be- 


larly  difficult  operation  with  the  service  "dead",  the 
transferring  without  any  interruption  to  the  service  was 
a  rather  ticklish  undertaking.  It  was  made  in  the  day 
time,  within  a  period  of  ten  hours,  without  any  inter- 
ruption to  the  service  or  inconvenience  to  the  customers, 
in  fact,  they  were  not  aware  at  any  time  of  the  changes 
taking  place  in  the  station. 

Cut  2  represents  the  generator  board  and  cut  3  repre- 
sents the  circuit  board  and  the  terminal  board  of  the  new 
switchboard.  The  board  has  been  designed  on  the 
"universal  combination"  plan,  b)'  means  of  which 
there  is  a  universal  interchangeability  of  circuits,  dy- 
namo and  exciter  connections,  enabling  any  circuit  to 
be  operated  from  any  generator,  and  any  generator  to 
be  excited  from  any  exciter. 

Diagram  4  shows  the  arrangement  of  switches,  rheo- 
stats and  instruments  on  the  generator  board.  The 
instruments  on  the  top  row,  excepting  the  three 
mounted  on  single    bases,    are    voltmeters,   there  being 
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ing  placed  in  their  proper  positions,  in  line  with  the 
generators  connected  to  No.  2  and  No.  3  engines. 

During  the  time  of  installing  the  new  generators  there 
was  also  being  constructed  the  new  switchboard.  From 
the  diagrams  it  will  be  seen  that  the  location  of  the  new 
board  brought  it  directly  over  several  of  the  old  genera- 
tors, and  the  close  quarters  in  which  the  work  was  done 
in  the  station  will  be  appreciated  from  the  statement 
that  the  iron  framework  supporting  the  floor  of  the 
board  cleared  the  eye  bolts  on  top  of  these  old  ma- 
chines, still  operating,  by  only  six  inches. 

The  installation  of  the  five  300  k.  w.  generators  was 
completed  by  the  middle  of  October  just  at  the  begin- 
ning of  the  heavy  winter  load,  and  the  new  2  phase 
board  was  completed  about  the  same  time. 

The  transferring  of  the  service  from  the  old  to  the 
new  switchboard  transformed  the  entire  alternating 
system  from  a  single  to  a  two-phase  system.  The 
operation  of  transferring  the  circuits  from  the  old  to  the 
new  board  was,  of  course,  made  with  all  circuits  alive, 
and  while  this  transfer  would  not    have   been   a  particu- 


one  for  each  phase  of  each  generator  ;  the  single  instru- 
ments are  ammeters  in  the  exciter  circuits.  Below  these 
are  the  generator  ammeters  and  switches,  there  being 
one  for  each  phase  of  each  generator.  The  two  lower 
rows  show  the  rheostats  and  exciter  switches. 

The  circuit  board  consists  of  two  rows  of  4-pole 
switches,  two  switches  being  required  for  each  circuit. 
These  switches  are  so  connected  that  by  a  single  throw 
of  one  switch  a  circuit  can  be  connected  to  any  gener- 
ator. Above  the  rows  of  switches  are  mounted  am- 
meters, one  ammeter  for  each  phase  of  each  circuit,  and 
above  the  ammeters  are  fuse  blocks. 

In  the  rear  of  the  circuit  board  is  the  terminal  board, 
on  which  are  mounted  a  single  row  of  4-pole  switches, 
one  switch  for  each  circuit,  and  an  auxiliary  set  of  buss 
bars,  and  below  these  a  row  of  recording  meters.  By 
means  of  these  auxiliary  switches  and  buss  bars  any 
circuit  panel  or  panels  on  the  main  circuit  board  can  be 
cut  "  dead  "  and  the  circuit  or  circuits  transferred  to  the 
terminal  board.  As  the  buss  bars  on  the  latter  can  be 
connected  to  any  alternator,  the   terminal    board    dupli- 
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cates  to  a  great  extent  the  circuit  board  and  generator 
board.  During  the  da\'  the  entire  output  can  be  handled 
from  the  terminal  board. 

Diagram  5  gives  a  floor  plan  of  the  switchboard  and 
detail  of  iron  framework  supporting  the  slate  floor. 
The  location  of  the  switchboard,  shown    in   diagram    3, 


over  this  two  layers  ot  mica,  the  edges  of  this  frame- 
work being  protected  for  mechanical  purposes  with  fibre 
angles.  This  character  of  framework  for  switchboards 
was  first  used  in  the  construction  of  the  switchboard  of 
the  United  Electric  Light  and  Power  Company,  Xew 
Vork  City,  and  after  that  company  had  made  extensive 
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Plans  and  Diagrams  of  New  Switchboarp  in  Royal  Elkctric  Company's  .Vltkrnatini;  Cirrknt  l.uinriNi..  Station,  .Montreal 

directly  in  front  of  the  driving  belts  of  the  engines,  is  of 
course  not  desirable,  but  it  was  the  only  available  space. 
There  have  been  erected  heavy  wrought  iron  bars  im- 
mediately in  front  of  the  belts  for  protecting  the  board 
in  the  event  of  a  driving  belt  breaking. 

The  framework  of  the   switchboard    consists    of  sea- 
soned white  oak,  over  which  is  a  layer  of  asbestos,   and 


experiments  with  iron  and  frame  switchboard  construc- 
tion. It  is  practically  fireproof  as  well  as  being  a  good 
insulator,  and  from  the  severe  tests  during  the  past  four 
years  which  it  has  withstood,  there  are  reasons  to  believe 
that  it  is  a  very  superior  and  satisfactory  framework  for 
switchboards. 

The  switches,  fuse  blocks,  etc.,   are  of  the    standard 
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S.  K.C.  type.  They  arc  independently  mounted  on  the 
switchboard,  which  permits  of  great  interchangeability 
of  all  parts  of  the  board. 

From  the  preceding-  account  it  will  be  noted  that 
every  part  of  the  alternating  system  of  the  Royal 
Electric  Company  was  rearranged  and  redesigned.  The 
lines  and  circuits  were  rearranged  to  overcome  objec- 
tionable inductive  effects  and  to  transform  them  from 
single  to  double  phase  circuits.  1,161  old  transformers 
were  replaced  by  628  new  transformers  with  a  reduction 
in  leakage  load  of  245  amperes.  Eighteen  old  style 
single  phase  generators,  with  their  revolving  wire  on 
the  armatures,  collector  brushes  and  rings,  their  numer- 
ous belts,  pulleys  and  line  shaftings,  were  replaced  by 
five  S.K.C.  generators  of  the  inductor  two  phase  type, 
the  latter  being  belted  directly  to  the  engines.  The  old 
wooden  single  phase  board  was  replaced  by  a  new  fire- 
proof two  phase  board  designed  to  distribute  current  for 
light  and  power  from  the  same  circuit. 


QUESTIONS  AND  ANSWERS. 

H.  K.,  Walkerville,  Ont.,  writes:  "  What  kind  of 
safety  valve  would  you  recommend  for  a  stationary 
boiler — a  lever  valve  or  a  spring  or  pop  valve  ?  " 

Answer. — A  lever  valve  is  recommended  for  simp- 
licity, and  also  for  efficiency.  It  should  be  carefully 
set,  and  the  weight  absolutely  fixed  in  position  so  it 
cannot  move.  The  valve  should  also  be  operated  now 
and  again,  both  by  raising  steam  to  blowing  point,  and 
also  by  hand  at  lower  pressures,  in  order  to  ensure  its 
not  sticking  to  the  seat. 


POINTS  ON  SHAFTING. 

The  author  of  a  paper  on  "Shafting  in  Factories," 
presented  before  the  American  Society  of  Mechanical 
Engineers,  summarizes  his  conclusions  on  the  subject 
as  follows  : 

It  seems  to  the  writer  that  in   ordinary   machinery  es- 
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All  of  this  reconstruction  has  been  designed  and  car- 
ried out  on  plans  which  adapt  the  system  to  be  served 
either  from  its  existing  steam  plant  or  from  theChambly 
water  power  plant.  Upon  the  delivery  of  power  from 
Chambly,  the  five  300  k.w.  generators  recently  installed 
will  be  used  as  synchronous  motors,  from  which  will  be 
operated  the  D.C.  arc  machines. 

The  system  affected  by  the  above-described  changes, 
operating  for  five  months  under  the  old  conditions,  from 
Oct.  I,  *94,  to  March  i,  '95,  consumed  2,931  tons  of 
coal  more  than  was  consumed  in  the  five  months  from 
Oct.  I,  '96,  to  March  i,  '97,  the  number  of  incandescent 
lights  being  10,200  more  during  the  latter  than  during 
the  former  period. 


ALL  RIGHT. 

Mr.  S.  H.  Reesor,  proprietor  of  the  St.  Mary's  Elec- 
tric Light  Co. ,  writes  :  "Enclosed  please  find  $1.00, 
subscription  to  the  Electrical  News.  Your  paper  is 
all  right." 


tablishments  an  observance  of  the  following  rules  might 
effect  a  saving  that  would  be  noticeable  in  the  annual 
balance. 

1.  Use  pulleys  of  large  diameter  on  counters  and 
narrow  fast-running  belts. 

2.  Use  nothing  but  the  best  oil  and  plenty  of  it, 
catching  all  drip,  and  either  purifj'ing  it  or  using  it  for 
some  other  purpose. 

3.  Have  all  the  shafting  and  counters  oiled  regu- 
larly and  do  not  depend  too  much  on  automatic 
oiling. 

4.  Inspect  line  shafts  from  time  to  time,  and  see  that 
they  are  in  line  and  can  be  turned  easily. 

Many  line  shaft  boxes  bind  at  the  sides  when  screwed 
down,  sometimes  increasing  the  turning  moment  100 
per  cent. 


The  town  of  Fort  William,  Ont.,  is  obtaining  estimates  for  an 
electric  light  plant. 

The  Bushnell  Oil  Company  has  purchased  the  Alpha  Refining 
Works  at  Sarnia,  Onl.,  and  will  reconstruct  and  modernize  the 
plant. 
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CANADIAN  ELECTRICAL  ASSOCIATION. 

Some  Particilars  of  the  Approachinc;  Annlal 
Convention. 

Since  the  announcement  in  our  last  issue  of  the  dates 
selected  for  the  convention  of  the  Canadian  Electrical 
Association  at  Niagara  Falls — viz.,  the  and,  3rd  and  4th 
of  June — very  satisfactory  progress  has  been  made  with 
the  arrangements.  A  meeting  of  the  Committee  on 
Arrangements  was  held  at  Niagara  on  March  27th,  at 
which  there  was  a  full  attendance.  A  very  satisfactory 
programme  was  drafted,  and  sub-committees  appointed 
to  perfect  details  and  complete  necessary  arrangements. 

Pending  the  completion  of  arrangements,  it  is  not 
possible  in  this  number  to  give  the  programme  in  detail. 
This   much    may    be    said,    however,    that    satisfactorv 


interest  and  value  in  those  which  shall  be  presented. 
Several  of  the  papers  which  have  been  arranged  for  and 
are  in  course  ot  preparation  are  in  hands  which  leave  no 
room  to  doubt  that  this  aim  will  be  reached.  The  sub- 
jects of  these  papers  have  been  chosen  with  a  view  to 
interest  and  instruct  persons  connected  with  every 
branch  of  electrical  work.  It  should  be  borne  in  mind, 
however,  that  the  most  instructive  part  of  the  proceed- 
ings of  a  convention  ot  this  kind  should  be  the  dis- 
cussions upon  the  papers.  There  was  a  marked  im- 
provement in  this  particular  noticeable  at  the  last  con- 
vention, and  it  is  greatly  to  be  desired  that  members  will 
go  to  the  coming  convention  prepared  to  enter  actively 
into  the  discussion  of  the  points  brought  out  by  the 
authors  of  the  various  papers.  A  comparison  of  notes 
and  experiences  at  gatherings  of  this  sort  is  most  helpful. 
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terms  have  been  made  with  the  proprietors  of  the  new 
Hotel  Lafayette  for  the  accommodation  of  members  and 
friends  of  the  Association  while  in  attendance  on  the 
convention.  This  hotel  has  been  recently  erected,  is 
ir.ost  comfortably  fitted  up  with  all  modern  appoint- 
ments, and  is  situated  directly  opposite  the  Suspension 
Bridge,  presenting  an  excellent  view  of  the  great 
cataract. 

The  sessions  of  the  convention  will  be  held  in  the 
Assembly  Hall  of  the  Dufferin  Cafe'  in  Queen  Victoria 
Park,  where  the  annual  Association  Banquet  will  also 
take  place  on  the  evening  of  the  second  day. 

It  is  the  purpose  to  compress  the  business  of  the  con- 
vention into  the  first  two  days,  leaving  the  third  day 
entirely  free  for  sight-seeing.  With  this  object  in  view 
the  number  of  papers  will  be  somewhat  reduced,  and  an 
effort  made  to    secure  the  highest  possible  standard  of 


It  is  understood  to  be  the  intention  to  introduce  a 
new  feature  at  the  coming  convention,  in  the  shape  of  a 
"  Question  Box."  Members  are  invited  to  forward  to 
the  Secretary  at  any  time  prior  to  the  date  of  the  con- 
vention, but  preferably  as  soon  as  possible,  questions 
on  any  electrical  subject  on  which  they  may  desire  in- 
formation, and  answers  will,  if  possible,  be  given  at  the 
convention. 

Mention  is  made  elsewhere  of  matters  which  at  present 
should  have  a  vital  interest  for  the  owners  of  central 
stations,  and  upon  which  we  hope  to  see  action  taken  at 
this  convention.  The  time  has  arrived  when  central 
station  owners  in  Canada  should  get  together  and  give 
united  consideration  to  legislation  and  other  matters 
affecting  their  interests.  In  the  Canadian  Electrical 
Association  they  have  an  organization  able  and  willing 
to  be  of   service  in  this  direction.      It  onlv   remains  for 
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those  who  should  be  most  interested  to  connect  them- 
selves with  the  organization,  and  strengthen  its  hands 
tor  this  particular  work. 

So  much  for  the  practical  business  aspect  of  the  con- 
vention. From  the  standpoint  of  interesting  sight-seeing 
and  pleasure,  there  is  assurance  that  this  convention 
will  be  a  most  attractive  one.  The  natural  beauties  of 
Niagara — electric  railways  on  either  side  of  the  Niagara 
gorge — one  skirting  the  river  bank,  the  other  tar  down 
the  side  of  the  precipice  near  to  the  boiling  current;  the 
wonderful  generating  plant  of  the  Cataract  Construction 
Co. ;  the  acetylene  gas  and  electro-chemical  works  ;  the 
system  in  use  for  the  transmission  of  power  to  Buffalo  ; 
the  electric  railway  connecting  the  Falls  with  Buffalo — 
all  these  and  more  will  be  open  tor  the  inspection  of  the 
visitors — forming  a  combination  of  interesting  sights 
such  as  cannot  be  witnessed  elsewhere  in  the  world. 

A  special  committee  has  been  appointed  to  provide 
for  the  annual  banquet  to  members  and  invited  guests 
on  the  evening  ot  June  3rd,  and  it  can  confidently  be 
promised  that  the  affair  will  be  thoroughly  first-class 
and  enjoyable.  The  catering  will  be  in  the  hands  of 
Mr.  Barnett,  proprietor  of  the  Dufferin  Cafe',  and  late 
ot  the  House  of  Commons  restaurant  at  Ottawa,  of 
whose  ability  there  can  be  no  question. 

Persons  connected  with  the  electrical  interests  who 
have  not  yet  connected  themselves  with  the  Canadian 
Electrical  Association  should  lose  no  time  in  doing  so. 
There  should  be  a  large  turn-out  of  such  persons,  as 
well  as  of  present  members,  at  Niagara  on  June  2nd, 
3rd  and  4th. 


PERSONAL. 

Mr.  James  Yuill,  formerly  city  electrician  of  Winnipeg,  died  in 
that  city  last  month.     He  was  at  one  time  a  resident  of  Montreal. 

Mr.  J.  W.  Moyes,  manager  of  the  Metropolitan  street  railway, 
lately  returned  from  the  United  States,  where  he  arranged  for  the 
new  rolling  stock  required  by  the  company. 

Mr.  Thomas  W.  Lester,  ex-president  of  the  Hamilton,  Grimsby 
and  Beamsville  Electric  Railway,  was  recently  married  to  Miss 
Emma  Springer,  daughter  of  the  late  Dr.  Springer. 

Mr.  \V.  G.  Blackgrove,  who  for  many  years  had  charge  of  the 
steam  plant  at  the  James  Morrison  Brass  Co.'s  works,  has  ac- 
cepted a  position  as  traveller  for  Wm.  C.  Wilson  &  Co.,  steam- 
boat, railroad  and  mill  supplies,  Toronto. 

Mr.  J.  A.  Rutherford,  a  native  of  Hamilton,  Ont.,  and  formerly 
with  the  Edison  Co.  in  that  city,  after  having  been  connected  for 
a  number  of  years  with  the  Westinghouse  Co.  at  Pittsburgh,  has 
recently  taken  a  position  as  salesman  in  the  street  railway  depart- 
ment of  the  Johnston  Company,  at  Johnstown,  Pa. 

Mr.  D.  C.  Dewar,  local  manager  of  the  Bell  Telephone  Com- 
pany at  Ottawa,  has  received  promotion  to  the  management  of 
the  Montreal  office,  and  is  succeeded  by  Mr.  J.  E.  Macpherson, 
who  has  been  travelling  auditor  of  the  company  for  eastern  On- 
tario and  Quebec.  Mr.  Dewar  is  well  qualified  to  fill  the  re- 
sponsible position  to  which  he  has  been  appointed. 

Mr.  J.  J.  Franklin,  of  Toronto,  has  been  appointed  secretary  of 
the  Rossland  Board  of  Trade,  and  will  shortly  leave  for  that  city. 
Mr.  Franklin  was  for  ten  years  superintendent  of  the  Toronto 
Street  Railway,  and  during  his  management  the  road  was  con- 
verted into  an  electric  system.  .After  leaving  Toronto  he  went  to 
Paris,  where  he  organized  a  tramway  service  for  an  English 
syndicate.  Latterly  his  attention  has  been  devoted  to  securing  a 
franchise  for  the  Chatham  City  and  Suburban  Electric  Railway 
Company. 


The  Electric  Power  Company,  of  Fraserville,  Que.,  proposes  to 
extend  its  telephone  lines  as  far  as  Quebec. 

The  City  Council  of  Waterloo  have  reached  an  agreement  with 
the  Waterloo  Electric  Light  Company  for  lighting  the  town  by 
electricity. 


CANADIAN  ASSOCIATION  OF  STATIONARY 
ENGINEERS. 

Note. — Secretaries  of  Associations  are  requested  to  forward  matter  for  publi* 
cation  in  this  Department  not  later  than  the  2Sth  of  each  month. 

MEETING   TO    DISCUSS    LEGISLATION. 

The  stationary  engineers  have  taken  action  in  the 
direction  of  obtaining  legislation  from  the  Dominion 
government.  On  the  17th  of  March  a  committee  of  the 
Ontario  Association  conferred  w-ith  a  committee  of  To- 
ronto No.  I,  C.  A.  S.  E.,  at  Toronto,  when  it  was 
resolved  to  ask  for  an  inspection  and  license  law.  A 
sub-committee,  consisting  of  Messrs.  A.  M.  Wickens, 
of  Toronto,  A.  E.  Ames,  of  Brantford,  and  James 
Devlin,  of  Kingston,  was  appointed  to  proceed  to 
Ottawa  to  explain  the  objects  of  the  bill  to  Parliament, 
and  to  endeavor  to  secure  its  adoption.  The  draft  bill 
to  be  presented  will  contain  several  important  changes 
from  that  placed  before  the  Ontario  House  recently.  It 
is  intended  to  exempt  from  the  working  of  the  law  small 
steam  plants,  perhaps  up  to  15  h.  p.,  to  grant  a  permit 
to  the  older  engineers  to  retain  the  positions  held  at  the 
time  the  act  becomes  law,  or  to  operate  a  similar  plant, 
and  to  make  such  provision  as  will  remove  the  opposi- 
tion which  has  in  the  past  been  met  with  from  saw  mill 
owners,  by  allowing  them  a  specified  time  in  which  to 
obtain  the  services  of  a  licensed  engineer.  With  these 
points  overcome,  it  is  hoped  to  obtain  such  a  law  as 
will  elevate  the  standard  of  steam  engineering  and  lessen 
the  number  of  disastrous  explosions  which  occur  each 
year. 


HAMILTON  NO.    2. 

An  open  meeting  of  the  above  association  was  held 
on  the  19th  of  March.  Mr.  Ballard,  Inspector  of  Public 
Schools,  gave  an  interesting  lecture  on  decimals  and 
fractions.  Mr.  Edwards,  architect,  made  a  few  re- 
marks, and  past-president  W.  G.  Blackgrove,  of  the 
Executive  Council,  gave  a  short  address.  The  certifi- 
cates of  membership  were  handed  to  the  members  by 
the  president.  Our  annual  dinner  will  take  place  on 
April  15th. 

JoH.\  Ironside,   Rec. -Secretary. 


LONDO.V  NO.   5. 

At  the  regular  meeting  of  London  No.  5,  held  on 
March  4th,  a  lively  debate  took  place  on  "  Strength  of 
Steam  Boilers,"  and  some  very  interesting  illustrations 
and  calculations  were  made.  The  members  were  pre- 
sented with  certificates  of  membership. 

An  interesting  feature  of  the  meeting  held  on  the  i8th 
ultimo  was  a  lecture  by  Mr.  H.  W.  Page,  of  St.  Mary's, 
on  the  regulator  and  the  atmospheric  governor.  Mr. 
Page,  who  is  a  former  Londoner,  is  the  inventor  of 
several  engineering  appliances,  and  his  address  was 
much  appreciated.  He  congratulated  the  engineers 
upon  the  advancement  made  in  late  years  in  engineering 
science. 


"  Electric  Transmission  by  Power,"  by  Dr.  Louis  C.  Bell,  is  a 
book  containing  upwards  of  500  pages,  with  230  illustrations.  It 
describes  in  a  very  simple  manner  the  fundamental  facts  concern- 
ing present  practice  in  electrical  power  transmission,  and  shows 
by  what  processes  the  work  is  planned  and  carried  out.  The 
work  is  divided  into  thirteen  chapters,  in  which  is  described  and 
illustrated  such  apparatus  as  are  typical  of  the  methods  used, 
rather  than  representative  of  any  particular  scheme  of  manufac- 
ture or  fashion  in  design,  making  it  especially  valuable  to  students 
who  desire  to  obtain  knowledge  regarding  the  principles  of  elec- 
trical construction.  Price  $2.50.  The  W.  J.  Johnston  Company, 
\ew  York. 
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The  ' '  Canadian  Electrical  News ' '  has  been  appointed  the  official  paper 
of  the  Canadian  Electrical  Association. 
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TORONTO  BRANCH  NO.  i.— Meets  1st  and  3rd  Wednesday  each  month  in 
Engineers'  Hall,  61  Victoria  street.  John  Fox,  President;  Chas.  Moseley,  Vice- 
President  ;  T.  Eversficid,  Recording  Secretary,  University  Crescent. 

MONTREAL  BRANCH  NO.  1. -Meets  island  3rd  Thur«iay  each  month,  in 
F.ngineers'  Hall,  Craig  street.  President,  John  Murphy;  ist  Vice-President,  j.  E. 
Huntington;  2nd  Vice-President,  Wm.  Smyth;  Secretary,  B.  Archibald  York  ■ 
Trea-urer,  Peter  McNaugton. 

ST.  LAURENT  BRANCH  NO.  j.— Meets  every  Monday  evening  at  43  Bonse- 
cours  street,  Montreal.  R.  Drouin,  President ;  Alfred  Latour,  Secreury,  306  Delisle 
street,  St.  Cunegonde. 

BRANDON,  MAN.,  BRANCH  NO.  i.-Meets  ist  and  3rd  Friday  each  month 
in  City  Hall.     A.  R.  Crawford,  President ;  Arthur  Fleming,  Secretary. 

HAMILTON  BRANCH  NO.  2.— Meets  ist  and  3rd  Friday  each  month  in 
Maccahee  s  riall.  Wm.  Norris,  President  ;  E.  Teeter,  Vice-President  ;  Jos.  Iron- 
side, Corresponding  Secretary,  Markland  St. 

el  H.   Weir, 

BRANTFORD  BRANCH  NO.  4.— Meets  2nd  and  4lh  Friday  each  month 
J.  B.  Forsyth,  President  ;  Jos.  Ogle,  Vice-President  ;  T.  Pilgrim,  Continental  Cor.l- 
ag^  Co.,  Secretary*. 


LONDON  BRANCH  NO.  5.— Meets  on  the  first  and  third  Thursday  in  each 
month  n  Sheruood  Hall.  G.  B.  Risler,  President;  D.  Lampbell,  Vice-President; 
Wm.  .Meaden,  SecreUry-Treasurer,  533  Richmond  street. 

GUELPH  BRANCH  NO.  6.— Meets  ist  and  3rd  Wednesday  each  month  at 
7.30  p.  m.  H.  Gearj-,  President ;  Thos.  .Anderson,  Vice-President ;  H.  Flewelling, 
Rec. -Secretary  ;  P.  Ryan,  Fin. -Secretary  ;  Treasurer,  C.  F.  Jordan. 

OTTAWjV  BRANCH  NO.  7.— Meet  every  second  and  fourth  Saturday  in  each 
month,  in  Borbridges  hall,  Rideau  street ;  Frank  Robert,  President ;  T.  G.  Johnson, 
Secretary. 

DRESDEN  BRANCH  NO.  8.— Meets  ist  and  Thursday  in  each  month.  Thos. 
Steeper,  Secretarv. 

BERLIN  BRANCH  NO.  9.— Meets  2nd  and  41b  Saturday  eoch  month  at  8  p  m 
J.  R.  Ulley,  President  ;  G.  Steinmetz,  Vice-President  ;  Secretary  and  Treasurer, 
W.  J.  Rhodes,  Berlin,  Ont. 

KINGSTON  BRANCH  NO.  10.— Meets  ist  and  3rd  Thursday  in  each  month  in 
Eraser  Hall,  King  sireet,  at  8  p.  m.  President,  F.  Simmons;  Vice-President,  J.  W. 
Tandvin  ;  .Secretary,  A.  .Macdonald. 

WINNIPEG  BRANCH  NO.  ii.-President,  G.  M.  Hazlett ;  Rec.-.Sect«tary 
J.  Sutherland  ;  Financial  Secretary,  A.  B.  Jones.  ^ 

KINCARDINE  BRANCH  NO  12 —Meets  every  Tuesday  at  8  o'clock,  in  Mc- • 
Kibbons  block.  President,  Daniel  Bennett;  Vice-President,  Joseph  Lighlhall- 
Secrelay,  Percy  C.  Walker,  Waterworks. 

WIARTON  BRANCH  NO.  i3.-Presidem,  Wm.  Craddock ;  Rec-Secreury, 
Ed.  Dunham 

PETERBOROUGH  BRANCH  NO.  M.-Meets  2nd  and  4th  Wednesday  in 
each  month  W.  L.  Outhwaite,  President ;  W.  Forster,  Vice-President ;  A.  E.  Mc- 
Callum,  Secretary. 

BROCKVILLE  BRANCH  NO.  15.— Meets  every  Monday  and  Friday  evening, 
in  Richards'  Block,  King  St.  President.  Archibald  Franklin;  Vice-President,  John 
Grundy  ;  Recording  Secretary,  James  Aikins. 

C-\RLETON  PLACE  BRANCH  NO.  16.— Meets  every  Saturday  evening. 
President,  Jos.  McKay  ;  Secretary,  J.  D.  Armstrong. 
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BOARD    OF    EXAM 

President,  A.  .A.MES, 
Vice-President,  F.  G.  MITCHELL 
Registrar,  A.  E.  EDKINS 
Treasurer,  R.  .M.ACKIE, 
Solicitor,  J    A.  .McANDREWS, 


Brantford,  Ont. 

London,  Ont. 

88  Caroline  St  ,  Toronto. 

28  Napier  St.,  Hamilton. 

Toronto. 


TORONTO  -A.  E.  Edkins,  A.  .M.  Wickens,  E.  J.  Phillips,  F.  Donaldson,  J.  Bain 

HAMILTON— R.  Mackie  T.  Elliott. 

BR..\NTKOKD— A.  Ames,  care  Patterson  &  Sons. 

OTTAWA— Thomas  Wesley. 

KINGSTON  -J.  Deilin,  (Chief  Engineer  Penitentiary),  J.  Campbell. 

LONDON— F.  .Mitchell. 

NI.AGARA  FALLS— W.  Phillips. 


It  may  serve  a  useful  purpose  to  point 
The  Study  of  ^..^-^j-  ^j^        ri 

Eiectncity.         °"*  *°  intending-  students  of  electricity 

that  a  good  knowledge  of  mathematics 

is  a  most  essential   requirement.     The  student    who    is 

not  well    grounded    in  mathematics    would    do    well  to 

properly  equip  himself  in    this  direction  before  entering 

on  an  electrical  course.      Of  the  students  who  take  this 

course  in  our  scientific  schools,  at  least  thirty    per  cent. 

fail  in  their  examinations  through    lack  of  the  requisite 

knowledge  of  mathematics.      It  is  safe    to    say  that  no 

young    man    who    has    not    successfully    mastered    the 

mathematical  problems  presented  to  graduating  students 

of  the  high  schools  can  hope  to  succeed  in  an    electrical 

course. 


The  cars  of  the  Toronto  Railway  Corn- 
Enforced  Cleanliness  i_  r  -•  •    j 
in  Cars            pany  have  lor    some  time  past  earned 

placards  requesting  passengers  to  re- 
frain from  spitting  on  the  floors.  No  doubt  the  prin- 
cipal obj'ect  of  the  company  in  seeking  to  put  a  stop  to 
this  practice  was  to  remove  a  cause  of  offense  to  the 
sensibilities  and  inj'ury  to  the  clothing  of  well-mannered 
passengers.  There  is,  however,  a  more  important 
phase  of  the  subject,  viz.,  the  danger  to  health  from 
exhalation  of  consumptive  germs.  Realizing-  the  neces- 
sity of  protecting  the  public  from  this  danger,  the  Board 
of  Health  of  New  York  have  placed  placards  in  the 
street  and  elevated  cars  of  that  city  forbidding  spitting 
on  the  floor.  The  Board  of  Health  of  Los  Angeles, 
California,  two  years  ago  passed  an  ordinance  against 
expectorating  on  the  streets  and  in  public  places,  but  it 
is  said  that  the  measure  has  not  been  enforced.  The 
danger  from  contact  with  consumptives  is  illustrated  by 
the  fact  that  in  Southern  California,  which  has  been  the 
resort  of  large   numbers   of  persons    aflllcted    with    this 
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disease,  the  native  population  has  become  seriously 
affected.  It  is  to  be  hoped  that  our  Canadian  railway 
companies  and  boards  of  Health  will  give  the  attention 
to  this  matter  which  its  importance  requires. 


An  increasing   number  of  large  build- 


Distnbution. 


provision  being  made  for  the  easy  run- 
ning of  the  distribution  system  by  the  installation  of 
interior  conduits  during  the  progress  of  construction  of 
the  building.  As  a  result  several  different  forms  of 
conduit  are  being  placed  on  the  market,  presenting 
many  different  features.  There  is  plain  gas  piping  with 
rounded  elbows,  insulating  piping,  iron  pipe  with  an 
insulating  lining.  But  a  great  number  of  prominent 
electrical  engineers  have  agreed  that  for  all  purposes 
the  ordinary  iron  pipe  is  as  good  as  can  be  used,  the 
wire  to  be  drawn  into  it  being  heavily  insulated.  It  is 
interesting  also  to  observe  that  alternating  current  wires 
are  both  drawn  into  the  same  tube,  it  having  been  found 
that  the  counter  E.M.F.  of  induction  (in  the  iron  pipe) 
set  up  by  using  only  one  wire  in  the  tube  was  very 
noticeable. 


Mr.  W.  H.  Preece,  chief  of  the  elec- 
The  Power  of  Electric  ^^j^^,  department   of  the  British  postal 

system,  is  said  to  have  induced  the 
British  Government  to  undertake  a  test  of  the  possi- 
bilities of  a  method  of  telegraphing  without  wires,  in- 
vented by  a  young  Italian  named  Gugliehmo  Marconi. 
By  means  of  his  apparatus,  consisting  of  a  transmitter 
and  receiver,  each  about  15  in.  x  10  in.  x  8  in.  in  size, 
Marconi  claims  to  have  sent  and  received  waves  over 
or  through  a  hill  three-quarters  of  a  mile  in  thickness, 
and  over  a  distance  of  100  yards  through  seven  or  eight 
thick  walls  of  the  general  post  office  building  in  London. 
His  belief  is  that  by  the  method  he  is  using  electric 
waves  can  be  transmitted  through  the  air  over  a  dis- 
tance of  at  least  20  miles,  and  made  to  pass  through 
all  kinds  of  metals  and  solid  substances.  This  discov- 
ery following  close  upon  that  of  the  Roentgen  rays, 
opens  to  our  view  wondrous  possibilities,  and  shows 
that  in  some  respects  electricity  is  indeed  yet  in  its 
infancy. 


Notwithstanding  all  unfavorable  criti- 
Acetyiene  Gas.      cisms,    which    in    great    measure    are 

founded  on  commercial  rather  than  on 
scientific  considerations,  the  manufacture  of  acetylene 
still  continues,  and  it  is  only  reasonable  to  admit  that 
it  has  its  field  as  an  illuminant,  and  that  in  certain  con- 
ditions it  may  compete  favorably  with  electricity.  At 
the  same  time  it  is  doubtful  whether,  in  the  present 
state  of  its  manufacture  or  use  it  can  be  said  to  be  fully 
understood,  its  effects  on  the  conduit  for  distributing 
it  having  yet  to  bear  the  test  of  time  ;  and  its  physio- 
logical effects  being  rather  startling  in  some  cases.  Pro- 
fessor Mosso,  of  Italy,  has  been  recently  conducting 
some  researches  into  the  action  of  the  gas  when  leak- 
ing into  the  atmosphere,  and  found  it  strongly  poison- 
ous. Experimenting  on  animals — dogs,  cats,  birds, 
etc. — he  found  that  a  small  quantity  in  the  air  or 
inoculated  in  the  blood  is  followed  by  death,  directly 
attributable  to  it  ;  a  mixture  of  20  per  cent,  acetylene 
(which  is,  of  course,  larger  than  would  ever  probably  be 
an  actual  case)  in  the  air  was  followed  by  death  in  one 
hour.      The  effects  of  a    small  leak,   while  not  probably 


being  necessarily  fatal,  might,  at  least,  be  the  permanent 
injury  of  some  of  the  respiratory  organs. 


There  can  be  no  question  of  greater 
Transformers.  importance  to  a  central  station  than 
the  class  of  transformers  used  and 
their  distribution.  Their  selection  on  the  basis  of 
price  only  is  a  mistake  that  is  of  too  frequent  occurrence, 
and  that  results  in  loss  direct  and  indirect.  Their  regu- 
lation is  a  matter  that  is  of  importance  directly  to  the 
consumer,  and  indirectly  to  the  central  station,  as  any- 
thing unsatisfactory  in  the  service  naturally  reacts  at 
once  on  receipts.  The  magnetizing  currents  and  core 
losses  are  felt  directly  by  the  coal  pile,  and  in  very 
appreciable  amounts.  A  very  prominently  known 
transformer  of  6,000  watt  capacity,  has  a  magnetizing 
current  of  .06  amp.  on  a  2,000  volt  circuit  ;  anyone  can 
figure  for  himself  what  this  means  in  point  of  coal  con- 
sumption during  a  year,  and  multiplied  by  the  number 
of  transformers  gives  the  total  consumption  owing  sole- 
ly to  this  cause.  It  is  also  easy  to  calculate  how 
much  more  coal  would  be  consumed  by  a  transformer 
of  same  capacity  having  a  magnetizing  current  of  .  i 
amp.  or  .04  amp.  greater  than  in  the  above  case.  A 
few  such  calculations  will  go  very  far  towards  proving 
in  a  plain  arithmetical  manner  how  very  extravagant  a 
cheap  transformer  can  be,  and  per  contra  that  a  good 
one  is  worth  money. 


A  BILL  now  before  the  Ontario  Legis- 
Municipai  Lighting,   lature  gives  municipalities   of  less  than 

5,000  inhabitants  the  power  to  issue  30 
year  debentures  for  the  purchase  of  electric  lighting 
apparatus.  The  bill  received  considerable  opposition  in 
committee  on  the  ground  that  the  life  of  an  electric 
plant  is  at  longest  twenty  years,  and  that  the  time  at 
which  the  debentures  should  mature  should  correspond 
to  that  at  which  the  investment  representing  the  pro- 
ceeds of  such  debentures  would  be  wiped  out.  The 
advocates  of  the  measure  urged  30  years  on  the  ground 
that  this  would  correspond  with  the  period  allowed  for 
water  works  debentures,  and  would  enable  small  muni- 
cipalities which  could  not  afford  to  construct  and  operate 
waterworks  alone,  to  reduce  the  operating  cost  by  com- 
bining with  the  water  works  electric  lighting.  The 
mayors  of  several  interested  municipalities  appeared  be- 
fore the  committee  to  urge  the  passing  of  the  measure. 
The  owners  and  managers  of  electric  lighting  companies 
should  be  able  to  see  in  this  legislation  the  trend  of 
events,  the  manner  in  which  their  interests  are  likely  to 
be  affected,  and  the  necessity  for  greater  watchfulness 
and  united  effort  in  the  direction  of  self  protection. 
The  Canadian  Electrical  Association  has  done,  and  is 
doing,  what  it  can  to  guard  the  interests  of  the  electri- 
cal companies  against  hostile  legislation.  If  the  elec- 
trical companies  whose  interests  it  is  looking  after  will 
give  the  Association  their  united  and  hearty  support,  a 
great  deal  may  be  done  to  protect  the  investments  of 
those  engaged  in  the  electrical  business.  One  thing  to 
our  mind  appears  clear,  viz.,  that  legislation  should  at 
once  be  enacted  compelling  municipalities  who  may 
desire  to  do  their  own  lighting  to  purchase  by  arbitra- 
tion the  plant  of  the  existing  private  company.  If  this 
is  not  done,  hundreds  of  thousands  of  dollars  of  private 
capital  invested  in  electrical  machinery  will  be  wiped 
out  of  existence.  An  electric  lighting  company  differs 
from  other    manufacturing    companies    in    this,    that    it 
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cannot  easily  change  its  location.  Each  town  has  its 
own  lighting  company,  whose  plant  has  been  purchased 
with  a  view  to  the  special  requirements  of  a  particular 
locality  there  would  be  difficulty  in  fiuding  another 
opening  were  the  companj-  forced  to  change  their  loca- 
tion, and  if  an  opening  were  found,  much  of  the  appar- 
atus would  become  valueless,  in  as  much  as  it  could  not 
be  adapted  to  the  new  conditions,  and  a  large  amount 
of  new  material  would  have  to  be  purchased.  For  this 
difficulty  of  making  a  change  of  location  is  due  the  fact 
that  prices  for  electric  lighting  have  been  forced  down 
far  below  a  fair  basis.  The  municipalities  have  known 
the  disadvantage  at  which  they  held  the  companies,  and 
have  not  been  slow  to  take  advantage  of  it.  It  is  time, 
as  already  stated,  that  those  who  have  invested  their 
means  in  the  electrical  business  should  awake  to  united 
effort  for  their  selfs  protection. 


THE  MUNICIPAL  ELECTRIC  LIGHTING  PLANT  AT 
GODERICH,  ONT, 

[Contributed. 1 

Notwithstanding  the  many  strong  arguments  urged  by  po- 
litical economists  against  the  morality  and  advisability  of  muni- 
cipal control  of  electric  lighting  and  waterworks  services,  the 
great  public,  who  is  the  final  court  of  appeal  in  such  matters,   has 


for  the  purchase  of  the  necessar)-  machines.  The  corporation  en- 
gaged the  services  of  Mr.  G.  While-Fraser,  consulting  electrical 
engineer,  Toronto,  to  take  entire  charge  of  the  work,  and  all 
plans,  specifications,  etc.,  for  steam  and  electrical  apparatus  were 
dra\^•n  by  him,  and  the  work  done  under  his  personal  supen'ision. 
They  took  the  very  sensible  view  that  if  they  engaged  an  engineer 
at  all  they  had  better  lake  his  advice  and  be  guided  by  him  in 
technical  matters,  and  the  result  is  that  everv'  day  proves  the  wis- 
dom of  such  a  course.  The  waterworks  building  is  on  the  lake 
side,  the  town  itself  being  on  the  high  level  of  the  surrounding 
country  about  250  to  300  feet  above  this,  the  power  house  about 
3,000  feet  from  the  Square,  and  the  town  spreading  out  half  to 
three-quarters  of  a  mile  on  every  side.  An  engine  of  nominal  60 
h.p.  used  to  run  the  two  arc  machines,  being  belted  to  a  li^ht 
shafting  placed  on  brackets  near  the  ceiling  of  the  pump  room, 
which  in  its  turn  was  belted  to  the  arcs.  It  was  decided  to  pur- 
chase a  30  ampere,  2,000  volt  (nominal  1,000  light)  alternator,  and 
to  replace  the  commercial  arcs  by  incandescent  ;  thus  the  steam 
power  required  must  be  enough  to  run  the  alternator  and  the  35- 
light  2,000  c.p.  arc  together.  .An  offer  was  received  from  the  en- 
gine builders  to  take  out  the  old  engine  and  to  put  back  on  the 
same  foundation  one  new  one  powerful  enough  to  do  the  combined 
service,  but  it  was  decided  that  to  do  so  would  result  in  great  in- 
efficiency in  operating,  as  there  would  be  times  when  the  arcs 
were  not  in  and  when  the  alternator  had  only  about  a  quarter 
load,  and  then  the  150  h.p.  engine  would  be  running  only  25  h.p., 
or  17%  load.  Therefore  the  old  engine,  which  required  only  some 
slight  repairs  to  put  it  in  excellent  condition,  was  speeded  up  to 
about  100  r.p.m.,  which  brought  up  its  capacity  to  about  85    h.p. 
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decided  in  its  favor  in  several  instances  recently  ;  and  so  far  the 
results  seem  to  have  justified  the  decision.  The  town  of  Goderich 
in  western  Ontario  is  perhaps  the  most  prominent  example,  for  the 
reason  that  it  possesses  a  population  of  nearly  5,000,  is  a  county 
town,  a  railway  terminus,  and  is  growing  rapidly  in  importance  as 
a  manufacturing  center.  Goderich  was  one  of  the  earliest  towns 
established  by  the  Canada  Company,  and  is  most  attractively  laid 
out,  the  streets  radiating  from  a  central  space,  the  center  of 
which  is  occupied  by  the  County  Buildings,  and  being  broad  and 
level.  -A  number  of  the  old  well-known  Ontario  families  originated 
here,  their  residences  being  built  solidly  in  the  "  Colonial  "  style, 
and  standing  in  beautiful  grounds  laid  out  in  parterres  and 
orchards.  The  business  part  of  the  town  is  mostly  around  the 
central  space  or  "  Square,"  as  also  are  the  large  hotels,  the  opera 
house,  two  banks,  and  various  offices,  lodge  rooms,  etc.  There 
are  numerous  large  and  handsome  churches;  the  Roman  Catholic 
and  English  churches,  both  beautifully  lighted,  and  others  to  fol 
low.  The  private  residences,  as  might  be  expected  in  a  town  of 
such  importance,  are  of  a  most  superior  character,  and  as  the  cor- 
poration has  exercised  the  most  careful  and  minute  supervision 
over  every  detail  of  installation,  inspecting  wiring  work,  equalizing 
pressures  and  watching  the  interests  ot  its  customers,  the  light  is 
every  day  growing  in  popularity  and  the  business  greatly  increas- 
ing. A  waterworks  system  was  put  in  some  years  ago,  to  which 
was  shortly  added  a  street  and  commercial  arc  system,  the  former 
of  2,000  and  the  latter  of  1,200  candle  power  arcs.  Within  the 
last  four  years  numerous  applications  were  made  to  the  Council 
for  franchises  for  the  incandescent  lighting  of  the  town,  but  it  was 
eventually  decided  to  lake  a  vote  on  the  subject,  and  the  rate- 
payers in  .August  last  year  authorized  the  expenditure    of  $6,500 


at  quarter  cut-off  So  lb.  steam.  .A  smaller  engine  of  35  rated  h.p. 
at  quarter  cut-off  80  lb.  was  purchased  and  placed  in  the  position 
indicated  in  the  diagram,  which  had  previously  been  occupied  by 
the  two  arc  machines.  The  foundations  for  the  new  engine  and 
new  shafting  were  excavated  and  built  without  interfering  with 
the  regular  arc  service,  as  the  machines  were  lifted  off  the  floor 
on  beams,  and  so  operated  off  the  old  shafting  until  the  building 
extension  and  the  new  shafting  had  been  completed,  when  they 
were  moved  out  to  allow  of  the  new  engine  being  placed.  Ulti- 
mately, the  whole  arrangement  vs'as  as  shown  in  diagram,  room 
being  left  for  the  addition  of  more  steam  and  electric  machinery- 
when  conditions  required  it.  The  shafting  is  of  peculiar  interest, 
as  the  arrangement  of  clutches  permits  the  throwing  in  or  out  of 
either  engine  or  dynamo,  so  that  no  more  engine  capacity  is  run- 
ning at  any  lime  than  the  actual  load  requires.  Finally,  the  two 
engines  were  so  piped  that  they  can  either  exhaust  free  or  be  run 
condensing  with  the  pump's  condenser.     (Diagram  1.) 

The  entire  wiring  system  has  been  so  designed  as  to  secure 
three  very  important  advantages :  Very  low  drop ;  perfect 
equality  of  pressure  everywhere;  and  extreme  simplicity.  The 
total  drop  allowed  between  generator  and  lamps  is  less  than  5%, 
a  considerable  proportion  of  this  being  on  the  feeders  between 
generator  and  main  distributing  center  on  the  Square.  The  pri- 
mary system  is  two-wire,  a  single-phase  alternator  having  been 
installed ;  while  the  entire  secondary  system  is  3-wire  with  banked 
transformers,  wires  being  interconnected  at  corners  so  as  to  form 
a  network.  An  interesting  feature  is  that  the  connections  are 
made  at  the  back  of  the  houses  on  the  Square,  the  poles  being 
placed  in  back-yards,  and  the  wires,  etc.,  not  disfiguring  the 
street.     The  wiring  system  was  designed  with  a  view  to  the   ulti- 
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mate  requirements  of  the  town,  and  not  merely  to  meet  the  present  up,  and  orders  coming  in  sleadily.     The  rate  schedule  is  of  itself 

demand  ;  hence  there  is  a  unity  and  coherence  of  plan  not  possible  sufficiently  interesting  to    mark  out  this  plant  as  standing    almost 

where  small  additions  are  made  from  time  to  time   without    refer-  alone  in  cheapness.     There  are  no  meters  as  yet.     The  rates  are 

ence  to  the  whole.     It  was  thought  a   more   economical    and  effi-  as  follows  : — 

cient  arrangement  to  spend  money  in  copper  and  so   greatly    re-  For  commercial  lamps  in  stores 45  cents  pir  monih  per  lamp 

duce  the  drop,  than  to  save  a  little    in    wire   and    spend    more    in  ''"'' '■'''''""'"' "'"°  6  anT?  lamps::::::: ::::;;    H     '•         "'               •' 

coal;    iheretorc  both  primaries  and  secondaries  are  large   in  pro-  "          "                 Bandglamps 28     "         "               " 

,        ,.                        J                                  «    r      .               r              •    ,     •  1.             ..                      loandiilamus 27      "           "                   " 

portion  to  the  distance  and  amperage.     .A  tealure  01    special    im-  "          "                 12,  13  and  14  lamps 26     " 

portance  to  .1  power  plant  where  fuel  is  expensive   is    the    house-  15  lamps  25 

wiring  and  kind  of  lamp  used,  and  this  was  wisely  paid  special  For  over  15  lamps,  20  cents  each,  with  a  minimum  of  $3.75  per 
attention  to.  A  separate  specification  was  drawn  up  by  the  en-  month.  Hotels— Bedrooms  and  dining  room  at  residence  rates  ; 
gineer  covering  all  installation  details,  such  as  class  of  material,  b^r  office,  halls,  etc.,  al  commercial  rates.  Churches  and  halls- 
maximum  allowable  drop  between  lamps;  make,  wattage  and  $1.50  per  lamp  per  year,  with  10%  discount  for  prompt  payments, 
voltage  of  lamps,  etc.;  and  separate  tenders  were  called  for  on  And  these  rates  are  expected  to  cover  all  expenses,  including  in- 
these  specifications,  the  successful  tenderer  having  to  place  a  5%  terest  on  debenlures,  sinking  fund,  depreciation,  etc.  The  plant 
cheque  as  guarantee,  and  being  required  to  furnish  a  wiring  plan  ^^as  installed  during  the  mayoralty  of  Dr.  Shannon,  with  Mr.  P. 
of  each  installation  for  the  approval  of  the  engineer  before  being  Holt  as  chairman  of  the  Waterworks  and  Light  Committee,  and 
allowed  to  proceed.  The  public  was  then  notified  through  the  Mr.  W.  H.  Smith  as  engineer  of  the  waterworks,  who  is  respons- 
papers  that  no  installation  that  had  not  been  passed  by  the  engi-  'ble  for  operating  and  upkeep, 
neer  would  be  accepted,  nor  current  turned  on.  The  result  was  _ 
that    irresponsible    wiring   contractors    were    excluded  ;    that    all 

houses  were  wired  on  a  coherent  plan,  and  everything   under    the  SPARKS. 

eye  of  the  engineer— carrying  out  his  general  designs,  the  public  The    corporation    of  Liverpool,  Eiig.,  has   purchased  the  assets 

also  being  protected  against  incompetent  wiremen.  of  the  United  Tramways  &  Omnibus  Co. 

Many  radical  departures  from  hitherto  accepted  practice  were  The  town  council    of  Port  Hope,   Ont.,  have  invited  tenders  for 

made  in  the  purchase  of  entire  plant.     In  the  first  place,  separate  lighting  the  streets  by  gas  or  electric  light. 

specifications  were  drawn  up  for  (a)   steam    engine    and    shafting  The   St.    Catharines    Electric    Light    Co.     will    increase    their 

completely  installed  as  per  plans  ;    (b)   generator  and  instruments  capacity  by  installing  an  additional  water  wheel. 

completely  installed  read\' for  test;  and  (d)  house-wiring  of  not  less  ,,              ^      ,       o    r-           ^  c      ^     ,       ■ 

,.,.,,.,                    ,          ,   ,                   "  ,  Messrs.  Cooke  &  Son,  of  St.  Catharines,   will  at  once  install  an 

than  soo  lights,  including  lamps,  sockets,  labor,  material,  etc.,   at  .            ,                   ,                 ,                     

_,             .                        ■,•    ,                     ■     ,  incandescent    plant,  and   water   wheels  with  which  to  operate  the 
so  much  per  light.     Ihe  engine  was  specified  as  a  certain  h.p.  .-it 

a  given  steam  and  a  given  cut-off,    and  a  maximum  speed  regula- 

tion  was  laid  down  ;    it  was  also  a  condition  that  a  test  would  be  "^^e   village    council  of  Weston  have  extended  the  date  for  the 

made  of  a  certain  duration,  during  which  cards  would  be  taken  to  completion    of  the  Toronto  and  Suburban    Street  railway  until  the 

prove  h.p.,  regulation  and  valve  adjustments,  etc.     The  generator  3°'"  o   June. 

specification  was  perhaps  that  one  which  differed  most    from    ac-  Mayor   Marks,    of   Port    Arthur,    Ont.,  has  been  granted  per- 

cepted    practice,    in    that,    without    mentioning   lamp  capacity,  it  mission    by  the  Ontario  government  to  purchase   an  electric  light 

specified  a  certain  amperage,  certain  voltage,    certain  voltage  in-  plant  for  lighting  the  streets  of  the  town. 

crease  for  full   load,  certain  maximum  allowable  temperature,  in-  The    Fort  Erie  Electric  Railway  Company  have  asked  for  and 

crease,  etc.,  and  it  was  specified  that  the  test  should  consist   of  a  obtained    permission    from    the    Ontario    legislature    to  run  from 

run  of  12  consecutive  hours,  during  eight   of  which    the    amperes  Fort    Erie    to    Chippawa,  and  from   Crystal  Beach  to  Ridgeway, 

and  volts  must  be  so  much,  and  during  the  other  four   they    must  and  to  operate  their  cars  on  Sunday. 

be  so  much  more,  and  in  excess  of  the   lamp   requirements.     The  ^r.  C.  R.  Hosmer,  manager  of  the  C.  P.  R.  telegraph  systems, 

transformerswerealsospecifiedin  watts  (not  lamp  capacity),  and  expresses    his   belief  that    the    Pacific   cable   enterprise    will    be 

data  was  called  for  as  to  voltage  drop,  magnetizing  currents,  full,  brought    to   a   successful    issue,    and    that  if  the  cable  is  not  laid 

half  and  quarter-load  efficiencies.  f^^^  Vancouver  it  will  be  laid  from  some  other  point. 

-A  considerable  number  of  tenders  were    received,    and    as  the  „,       _                _,._.,       ^ 

^        ,,     r  ;  The    loronto    Electric    Light    Company  are  rapidly  extending 

conditions  were  the  same  tor  all — failure  to  meet    guarantees  en-  ...           ,                ,•    ,    •         ,      •                  ,              ,            , 

...          ,      ,            .       .         ,    ,              ,  ,           r  ,          .                .  their   incandescent    lighting    business — a    large    demand   coming 

tailing  absolute  rejection  01  plant  and  loss  of  deposit,  etc. — it  was  ^           ,          •      •      ,  ,        ■        t-,                                    .  ,       , 

,,     ,           ,.,,,,,          ,     ,          ■            •           .„,  .              ,  from  the  principal  hotels.      1  he  company  are  said  to  be  at  present 

felt  that  selection  should  be  largely  based  on  price.      I  his  was  the  .,,..,,              ^ 

^                  ...           ..                  ,,  installing    incandescent    lamps    lor    new  customers   at  the  rate  of 

principal  basis  of  comparison,    taking  of  course  into  careful  con- 

,.    ,      .._                  ,    _-   .       7       .        .       ,.    .                       ,  300  lamps  per  week, 
sideralion  little  differences  of  efhciencies,  heating  limits,  etc.,  and 

assigning  to  them  their  money  value.     After  reducing  all   to    pre-  -'^'  "'«'  convention  of  the  National  Electric  Light  Association  of 

cisely  the  same  basis  of  kilowattage,  efficiency,    heating,    regula-  "^^    '"'"'"''^    ^'^"^^    which  is  to  meet  at  Niagara  Falls,  N.  Y.,  on 

tion,  etc.,  taking  also  into  account  probable  freedom  from  repairs,  "^"^   ^"^    of  June,    Prof.    Carus  Wilson,    of  the  Electrical  Depart- 

ease  of  effecting  repairs,  etc.,  the  generator  contract  was  awarded  ment  of  McGill  University,  Montreal,  will  present  a  paper  on  "The 

totheNationalElectricCo.,  of  Eau-Claire,  Wisconsin;  the  trans-  Induction    Factor,    a    New     Basis    of   Dynamo    Calculation    and 

formers  to  the  Packard  Electric  Co.,  of  St.    Catharines;    the  wir-  Classification. 

ing  contract  to  the  Rogers  Electric  Co.,  of  London,   and   the    en-  The   application    of  Edward   Jemson  and  otheis  to  the  Ontario 

gine  and  shafting  to  the  Goldie  &  McCulloch  Co.,  of  Gait.  Legislature    for   the    right    to   develop    the    water   power   of  the 

On  October  21st  and  22nd  the  emire  plant  was  tested  in  accord-  K^k^beka    Falls,    with    the  object  of  supplying  electric  light  and 

ance  with  the  terms  of  the  specifications.     The   engine    was  run  P°^<=''   '°  ^°'"'  ^^''"'am  and  Port    Arthur,   is  meeting  with  opposi- 

for  some  time  with  and  without  load,  and  numerous  cards  taken  ;  ''°"  f™'"    ^    Philadelphia  company   owning  property  on  the  river 

each  friction  or  other  clutch  was  examined  and  tested.     .As  there  '""mediately  below  the  falls. 

were  only  some  200  lights  wired  up,  not  giving  a  full  load   for  the  A   proposition    has    been    made  to  generate  power  required  for 

machine,  a  water  rheostat  was  constructed,  and  for    12    consecu-  lighting    'he    new    municipal    buildings   in  Toronto  at  the  water- 

tive  hours  it  was  run  on  this  load,    temperature    being   previously  works    pumping   station.     The  architect   advised  that  an  electric 

taken.     The  test  was  conducted   by    Mr.    Eraser,  representatives  plant  be  erected  at  the  buildings,  but  it  is  claimed  that  by  putting 

of  Ihe  National  Electric  Co.  and  of  the  Goldie   &    McCulloch    Co.  in  a  large  dynamo  and  utilizing   the    boiler  power  at  the  pumping 

being  present,  and  members  of  the  waterworks   and    light    com-  station,  a  large  saving  to  the  city  in  operating  expenses  would  be 

mitlees.     .\fter  shutting  down,  the  temperature  of  armature,  field  effected. 

coils  and  cores,  commutator,   etc.,    were    taken,    and    the  power  The  Hull,    St.  Louis  Dam    and  Victoria  Springs  Railway  Com- 

dissipated  through  Ihe  water  load  checked  against  the  temperature  pany   are    seeking   a   broad    gauge   charter    from    the    Ontario 

of  feed  water  and  the  amount  evaporated.  government.     The  promoters  are  Ottawa  capitalists,  who  propose 

This  is  probably  the  first   complete  plant    in    Ontario   that    has  constructing   an    electric    railway    around    the    city.     The    first 

been    specified,    purchased,    installed   and    tested    on    the  above  section    will    be    built    from    Cumming's    Bridge   to   the    Victoria 

system,  and  the  results  seem   to  justify    it.     The    lights   all    over  Springs,    a    distance  of  six  miles.     Following  this  there  will  be  a 

town    are   of  equal    brightness,   drops  being  small  and  the  trans-  belt   line   around    the    city    to    Si.  Louis  Dam   and  other  suburbs, 

former  capacity  greatly  economized.     Although    the    plant    was  The  capital  stock  of  the  company  is  placed  at  $1,000,000.     T.  G 

started  only  in  October,  1896,  there  are   now   1,250    lamps    wired  Brigham  is  acting  solicitor. 
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SPARKS. 

The  council  of  Richmond,  Que.,  has  asked  tenders  for  electric 
street  lighting. 

The  Roberval  Electric  Light  Company  has  been  organized  at 
Roberval,  Que. 

The  town  of  Hunlsville,  Onl.,  has  taken  over  the  electric  light 
plant  from  W.  S.  Shaw. 

The  electric  railway  at  Sherbrooke,  Que.,  is  expected  to  be  in 
operation  by  August   next. 

The  Ottawa  Electric  Railway  Company  intend  erecting  a 
pavilion  at  the  west  end  park,  to  cost  $10,000. 

The  Windsor  Electric  Light  and  Power  Company,  of  Windsor, 
N.  S. ,  will  shortly  erect  a  large  brick  chimney. 

The  Nova  Scotia  Telephone  Company  will  replace  the  present 
line  between  Amherst  and  Truro  with  a  metallic  line. 

The  Royal  Electric  Co.,  of  Montreal,  have  put  a  new  switch- 
board in  the  electric  light  station  at  Sherbrooke,  Que. 

The  Preston  and  Berlin  Street  Railway  Company  are  asking  for 
an  extension  of  time  for  the  commencement  and  completion  of  the 
road. 

The  electric  light  company  at  Barrie,  Ont.,  have  asked  the 
town  to  purchase  their  plant  at  a  valuation,  or  to  give  a  ten  years' 
franchise. 

Mr.  Ormond  Higman,  chief  electrician  of  the  Inland  Revenue 
Department,  Ottawa,  recently  gave  an  interesting  exhibition  of 
the  Roentgen  rays  at  Government  House. 

Edward  Lachapelle  has  taken  an  action  against  the  Ottawa 
Electric  Co.,  claiming  $5,000  damages  for  injuries  alleged  to  have 
been  sustained  by  falling  from  an  electric  light  pole. 

Foss  &  Davis,  proprietors  of  the  Eastern  Townships  Electric 
and  Machine  Works,  Sherbrooke,  Que.,  have  dissolved  partner- 
ship.    The  business  will  be  continued  by  Geo.  F.  Foss. 

The  Nanaimo-Alberni  Railway  Company,  composed  of  Andrew 
Haslam,  R.  E.  McKechnie,  and  others,  of  Nanaimo,  propose  to 
construct  railways  and  operate  telegraph  and  telephone  lines. 

W.  H.  Brandon  and  C.  K.  Hammond,  of  Brandon,  B.  C,  and 
R.  B.  Kerr,  of  New  Denver,  are  asking  authority  from  the 
British  Columbia  government    to  supply   electric  light  and  power. 

Recently  some  subscribers  of  the  Bell  Telephone  Company  at 
Brockville  were  connected  with  the  Queen's  Theatre,  Montreal, 
and  were  treated  to  the  performance  over  the  long-distance  wire. 

The  Cataract  Power  Company,  of  Hamilton,  have  surveyors  at 
work  taking  levels  in  the  vicinity  of  DeCew  Falls,  and  it  is  stated 
that  the  work  of  developing  the  power  will  be  commenced 
shortly. 

The  directors  of  the  Hamilton,  Grimsby  and  Beamsvillc  Rail- 
way contemplate  erecting  new  stations  at  Grimsby  Park  and 
Beamsvillc,  and  will  purchase  a  large  new  car  specially  adapted 
for  the  summer  traffic. 

A  comparative  statement  of  the  Montreal  Street  Railway 
earnings  for  the  first  five  months  of  the  fiscal  year  ha^  been 
issued.  The  total  earnings  for  February  were  $8,995.68,  an 
increase  of  $2,557.39  over  February,  1896. 

The  town  council  of  Portage  la  Prairie,  Man.,  lately  engaged 
Mr.  J.  F.  Fanning,  of  Minneapolis,  to  report  on  a  slough  flooding 
and  water  power  project.  The  total  cost  of  the  work  is  placed  at 
$100,000,  including  $15,000  for  a  power  house. 

A  threatened  strike  of  the  employees  of  the  Birmingham,  Eng., 
street  railway  is  reported.  This  road  was  recently  secured  by  a 
syndicate  of  Canadians,  at  the  head  of  which  is  Mr.  William 
McKenzie,  of  the  Toronto  Railway  Company. 

The  Toronto  Street  Railway  Company  has  suhmilled  10  the 
City  Engineer  its  annual  statement  ot  rolling  stock,  etc.  There 
are  221  motors,  180  large  trailers,  42  small  trailers,  9  sweepers, 
12  snow  plows,  and  40  busses  in  (he  car  equipment. 

The  Revelstoke  Waterworks,  Electric  Light  and  Power  Com- 
pany, of  Revelstoke,  B.  C,  is  seeking  incorporation,  to  develop 
light  and  power.  The  applicants  are  John  Abraham,  Thomas 
Downs,  Wm.  M.  Brown  and  Mr.  Cowan  ;  capital  $50,000. 

The  Quebec  Electric  Railway  Company  have  purchased  (he 
rights  and  privileges  of  the  St.  John  Street  Railway  Company 
and  will  assume  charge  on  the  1st  of  May.  The  company  h.as 
awarded  the  contract  for  trolley  cross-arms  to  J.  H.  Gignac,  for 
the  sum  of  $3,500. 

-Andrew  Holland,  Thomas  Askwith,  J.  A.  Trndeau,  and  others, 
of  Ottawa,  are   seeking   incorporation  as    the  Dominion  Electric 


Heating  and  Supply  Company,  with  a  capital  stock  of  $100,000. 
The  objects  are  to  manufacture  electric  heaters  and  other 
electrical  appliances. 

Letters  of  incorporation  have  been  granted  to  W.  Sutton,  W. 
P.  Sutton,  G.  Philip,  W.  K.  Anderson  and  F.  B.  Denton,  of 
Toronto,  as  the  William  Sutton  Compound  Company  of  Toronto, 
with  a  capital  stock  of  $10,000,  the  object  being  to  manufacture 
general  engineers'  supplies. 

The  Halifax  Electric  Tramway  Company  have  acquired  the 
entire  street  railway  and  electric  lighting  business  of  the  city  of 
Halifax,  N.  S.  A  modern  power  house  has  been  erected,  and  the 
result  of  the  first  six  months'  operation  shows  gross  earnings  of 
$87,882.23.     The  assets  of  the  oompany  are  valued  at  $1,360,000. 

The  first  meeting  of  the  shareholders  of  the  Hamilton,  Chedoke 
and  Ancaster  Electric  Railway  was  held  March  15th.  A  resolu- 
tion was  passed  to  obtain  the  necessary  powers  from  the  legisla- 
ture to  extend  the  road  to  Brantford  and  to  increase  the  capital 
stock.  The  cost  of  the  extension,  it  was  calculated,  wonld  be 
about  $200,000. 

Mr.  B.  S.  Jenkins,  superintendent  of  Canadian  Pacific  Tele- 
graph, with  headquarters  at  Winnipeg,  states  that  important 
improvements  are  contemplated  during  the  coming  summer. 
New  wires  will  be  strung  from  Winnipeg  eastward  to  Fort 
William  ;  from  W'innipeg  westward  on  the  main  line,  and  south- 
west on  the  Pembina  branch. 

Incorporation  has  been  granted  to  the  Mineral  and  Timber 
Electric  Railway  Company,  to  construct  an  electric  railway  from 
Sudbury  to  Chelmsford,  Nipissing,  a  distance  of  20  miles,  the 
work  to  be  commenced  within  one  year  and  completed  within 
three.  .Among  the  promotors  are  Thos.  M.  Kirkwood  and 
Killain  NcKinnon,  of  Sudbury. 

Under  the  provisions  of  the  General  Electric  Railway  .Act  of 
1895,  the  running  of  street  cars  on  Sunday  is  prohibited,  but 
the  courts  have  held  that  companies  incorporated  before  that 
time  do  not  come  under  the  provisions  of  the  Act.  The  South 
Essex  Electric  Railway  Company,  which  proposes  to  construct  an 
electric  railway  from  Windsor  to  Sandwich,  thence  to  Amherst- 
burg,  Kingsville  and  Leamington,  therefore  requested  permission 
from  the  Ontario  government  to  operate  Iheir  system  on  Sunday. 
The  application  was,  however,  refused  by  the  Railway  Com- 
mittee. 

The  city  of  Chatham,  Ont.,  is  said  to  have  reached  an  agree- 
ment with  Mr.  L.  E.  Myers,  of  Chicago,  representing  a  syndicate 
of  capitalists,  for  the  construction  of  the  Chatham  City  and 
Suburban  Electric  Railway.  Mr.  Myers  agrees  to  construct  a 
line  of  railway  beginning  at  Third  and  King  streets,  and  travers- 
ing King,  William  and  Queen  streets,  to  the  the  city  limits,  thence 
to  Ced.ir  Springs  and  the  lakes,  also  to  install  an  electric  light 
plant  for  furnishing  electric  light  for  public  and  private  purposes. 
The  lights  are  to  be  in  operation  by  ist  September  next,  and  the 
railway  by  first  January,  1898. 

A  telephone  cable  has  been  laid  across  the  inlet  between 
Moodyville  and  Vancouver  by  the  New  Westminster  and  Burrard 
Inlet  Telephone  Company,  under  the  supervision  of  Mr.  H.  W. 
Kent.  The  cable  crosses  the  inlet  from  Hastings  to  a  point 
directly  opposite,  and  is  about  a  mile  in  length.  For  the  purpose 
a  scow  was  fitted  up  with  a  reel  for  paying  out  the  cable.  By  an 
ingenious  arrangement  attached  to  the  cable  reel  it  was  possible 
to  communicate  by  telephone  from  the  cable  scow  to  the  shore 
while  the  cable  was  being  laid,  and  thus  a  thorough  test  was 
made  of  the  cable.  The  time  occupied  in  laying  the  cable  was 
less  than  three-qu.arters  of  an  hour. 

The  city  engineer  of  Toronto  was  instructed  to  report  on  the 
merits  of  the  Wilhelm  and  Strowger  automatic  telephones,  oflTers 
h.iving  been  received  to  install  these  systems  in  Toronto.  In  this 
connection  he  visited  several  cities  in  the  United  States.  The 
Strowger,  he  says,  is  a  good  deal  of  a  novelty,  and  he  watched  its 
operation  at  .Albion,  a  town  where  some  sixty-four  telephones  are 
in  use.  It  is,  he  says,  excellent  for  a  small  number  of  subscribers, 
but  he  is  not  prepared  to  say  whether  it  would  serve  the  needs  of 
a  great  city  with  some  5,000  to  6,000  telephones.  There  is  no 
operator  for  the  Strowger,  but  a  key-board,  with  the  numbers  one 
to  nine  and  an  indicator.  To  get  234,  or  any  similar  combination 
of  numbers,  one  must  set  the  indicator  opposite  these  numbers. 
Critics  of  the  system  state  that  it  would  take  some  fo, 000, 000 
connecting  wires  to  give  a  circuit  of  .is  many  telephones  as 
Toronto  would  require,  and  this,  it  was  asserted,  would  be  vastly 
more  costly  th.in  operators. 
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A  SHIFTED  ECCENTRIC. 

By  Capt.  James  Wku.ht,  Montreal. 

Some  time  ag-o  an  automatic  engine  in  this  city  that  had  form- 
erly worked  to  the  satisfaction  of  all  concerned,  began  to  fail,  and 
got  worse  and  worse.  The  owner  rented  power  to  six  tenants, 
each  one  taking  his  quota  from  the  main  shaft,  and  the  pulleys 
for  the  purpose  required  were  sized  to  agree  with  an  engine 
speed  of  75  revolutions  per  minute. 

It  had  jfot  so  tliat  the  engine  could  not  keep  up  speed  if  more 


shading.  This  space  in  the  originals  was  covered  with  expansion 
curves  impossible  to  separate. 

The  characteristics  of  a  good  diagram  from  an  automatic 
engine  are  : 

1st.  That  the  admission  line  from  the  beginning  of  the  stroke 
to  cut-off  should  closely  approach  the  boiler  pressure. 

2nd.    That  cut-off  should  be  as  sudden  as  possible. 

3rd.  That  at  any  point  in  ttie  expansion  curve  the  same  weight 
of  steam  is  practically  accounted  for. 


than  half  the  work  was'put  on.      For  a  couple  of  days  complaints 
from    the  tenants  were    in  order.     The    owner   was  willing    to  do 
anything  required.     A  man  from    a  shop  tinkered  the   governor  ; 
another   recommended  reboring  of  the    cylinders;    an  "expert" 
looked  wise  and  gave   a  heap  of  good  advice.     After   all,    no  im- 
provement had  been  effected,  and  tenants  said  it  was   going  from 
bad  to  worse.     Some  acquaintence    of  the  owner    suggested  that 
the  indicator  should  be  used.     When 
this  had  been    decided  the    cylinder 
was    piped  in    such    a    manner   that 
indicators  at  each  end  of  the  cylinder 
could   be    simultaneously    operated. 
When  only  one  indicator  is  used  on 
an  engine   that  is    subject    to   great 
and  sudden  changes  in  load,  the  ob- 
tained data  may,    in  many  respects, 
be  misleading. 

.Fig.  I  was  the  first  diagram  taken. 
A  glance  proves  that  the  eccentric 
has  slipped   backward  on  the  shaft. 

In  taking  the  accompanying  dia- 
grams a  patent  reducer  simultan- 
eously operated  the  paper  barrels  of 
both  indicators.  It  follows,  that  if 
the  length  of  the  diagrams  is  divided 
into  any  number  of  equal  parts  by 
ordinates  or  lines  drawn  perpen- 
dicular to  the  atmospheric  line,  each 
division  accurately  represents,  on 
the  reduced  scale  of  the  diagram,  a  uniform  amount  of  travel  of 
the  piston  while  a  stroke  was  being  made  ;  and  also  the  effective 
pressure  of  the  steam  on  the  piston  during  each  division  can  be 
read  with  the  scale  of  the  spring  in  use. 

In  practice  it  is  convenient  to  make  the  number  of  divisions  a 
multiple  of  the  inches  in  the  stroke — that  is  a  number  which 
divides  it  without  a  remainder.  In  this  case  there  are  twelve 
divisions,  and  each  one  equals  three  inches  of  the  stroke.  In  all 
of  the  figures  F  is  the  stroke  from  the  crank  and  T  towards. 

In  Figs.  I,  2  and  3  the  pencil  was  kept  on  the  paper  during  50 
revolutions.     The    variations   in    work   done   are  shown    in  dark 


4th.  Sufficient  exhaust  lead  to  permit  the  cylinder  10  discarge 
its  contents  before,  or  immediately  after  the  beginning  of  the  re- 
turn stroke,  and  followed  with  a  back  pressure  not  exceeding  one 
or  two  pounds. 

5th.  Conipressior.  viv  cushioning;  tliis  is  a  debated  quantity,  but 
in  anv  case  should,  at  least,  be  sufficient  ti>  prove  that  the  exhaust 
port  had  been  closed  previous  to  the  end  of  the  stroke. 

^IrCc  ptti^eM aAeciii^,  ^t^^./n,  JeaU^O. 

FIG.2, 


In  diagram  T  on  Fig.  1  the  .steam  stroke  begins  at  the  right  hand 
end  of  the  atmospheric  line.  1  read  on  the  diagram  that  during  the 
first  3^  inches  of  the  stroke  the  pressure  was  below  the  atmospheric. 
From  this  point  it  slowly  rises  up  to  34  pounds  at  the  sixth  inch, 
51  pounds  at  the  ninth,  and  52  pounds  at  the  tenth  inch  of  the 
stroke,  which  is  the  highest  attained,  and  is  22  pounds  below 
the  boiler  pressure.  Complete  cut-off  takes  place  at  the  12th 
inch,  when  expansion  sets  in  and  is  continued  to  the  end  of  the 
stroke  with  the  exhaust  port  still  closed.  At  the  ninth  inch  of  the 
return  or  exhaust  stroke  the  back  pressure  settles  down  to  lyi 
pounds.     This  is  carried  to  the  end    of  the  stroke,  where  there  is 
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no  appearance  of  cushioning.      In  this  manner  the  other  diagrams 
can  be  read.     The  mean  indicated  work  of  both  strokes  is  37  h.p. 

Both  of  these  diagrams  show  that  the  steam  port  was  slightly 
open  at  the  fourth  inch  of  the  stroke.  The  engine  was  stopped 
and  moved  into  this  position.  A  convenient  point  of  greatest 
travel  in^the  valve  gear  was  selected,  and  its  distance  from  a 
suitable  stationary  point  was  accurately  measured.  The  engine 
was  then  moved  back  to  the  dead  centre,  or  the  beginning  of  the 
stroke,  and  the  eccentric  was  turned  ahead  on  the  shaft  until  the 
valve  gear  was  brought  into  the  same  position  that  it  formerly 
occupied,  at  the  fourth  inch  of  the  stroke.  The  engine  was 
started.  Tenants  were  asked  to  put  on  work  as  they  pleased, 
and  the  diagrams  on  Fig.  2  were  taken.  Here  the  admission 
pressure  is  close  to  the^boiler 
pressure,  and  the  terminal  pres- 
sure is  about  the  same  as  on  Fig.  i . 
.Although  the  work  is  now  60  h.p., 
or  J3  h.  p.  greater  than  in  Fig.  i 
(iheengineerwill  perceivethat  the 
weight  of  steam  accounted  for  by 
the  indicator  is  practically  the 
same  in  both),  still  the  opening  of 
the  steam  port  is  slightly  late;  so 
is  the  opening  and  closing  of  the 
exhaust  port. 

The  engine  was  slopped  again, 
and  the  eccentric  was  moved 
ahead  3-16  ths  of  an  inch  on  the 
shaft.  The  tenants  were  asked 
to  put  on  all  the  work  they  could, 
and  crowd  it.  The  diagrams  on 
Fig.  3  were  then  taken.  During 
this  time  the  engine  worked  at  an  average  of  84  h.  p.  The  action 
of  the  valve  gear  is  now  good,  except  that  steam  is  carried  farther 
on  one  stroke  than  on  the  other.  This  was  a  simple  matter  to  cor- 
rect, and  without  stopping  the  engine.  .A  few  minutes  before  12  M., 
and  with  a  falling  pressure  of  steam  in  the  boiler.  Fig.  4,  a  single 
revolution  diagram  was  taken.     This  was  considered  final. 

It  will  be  observed  in  Fig.  3  that  in  the  diagram  lettered  E  E, 
tripping  did  not  take  place.  The  result  is  surprising.  Compared 
with  the  diagram  lettered  C,  which  has  the  greatest  charge  of 
steam,  the  engine  could  take  and  trip,  the  diagram  E  E  accounts 
for  the  consumption  of  82%  more  steam  and  only  iS%   more  work. 

The  circle  and  lines  on  Fig.  1  in  conjunction  with  the  stroke 
scale,  is  a  simple  method  of  representing  on  a  diagram  or  a  sheet 
of  paper,  the  relative  position  of  a  crank  pin  and  piston  at  any 
point  of  the  stroke. 


their  indications  were  often  misleading,  and  of  little  use  beyond 
showing  the  points  in  the  stroke  at  which  the  valves  opened  and 
closed — a  service  of  great  value,  but  affording  onl)-  a  small  part 
of  the  information  to  be  gained  from  a  really  good  instrument. 

The  Richards  Indicator  contained  many  improvements  on  the 
instruments  previously  used.  It  was  well  adapted  to  engines 
running  at  the  speeds  commonly  employed  at  that  time  ;  it  was 
invented  and  was  for  years  the  standard  indicator  in  both 
Europe  and  -America.  The  weights  of  the  many  parts  of  this 
instrument  are,  however,  so  great  that  their  inertia  and 
momentum  seriouslv  affect  the  accuracy  of  the  diagrams,  and 
render  it  unlit  for  use  under  the  conditions  of  high  pressure  and 
high  speeds  met  with  in  ordinary  practice  at  the  present  time. 
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THE  STEAM  ENGINE  INDICATOR.  * 

By  John  McEwen. 
The   steam    engine    indicator   is   an  instrument   for  drawing  a 
diagram,    on    paper,    which   will  accurately  represent  the  various 
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changes  of  pressure  on  the  piston  of  the  steam  engine  during  both 
the  forward  and  return  stroke.  The  indicator  was  invented  by 
James  Watt  and  was  extensively  used  by  him  in  perfecting  his 
engines.  It  was  a  somewhat  crude  affair  as  compared  with  the 
instruments  of  the  present  day,  being  in  design  very  much  like  a 
walking  beam  engine,  the  cylinder  and  piston  being  at  one  end  of 
the  walking  beam  and  the  pencil,  with  paper  drum,   at  the  other. 

Of  the  earlier  forms  of  the  indicator  it  may  simply  be  said  that 
they  were  unfit  for  use  on  an  engine  running  at  any  hut  the 
slowest    speeds  ;    even    then,  owing  to  their  many  imperfections, 

*  Paper  read  before  Kingston  Association,  No.  10,  C.A.S.E. 
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Some  of  the  leading  items  of  information  to  be  obtained  by 
the  use  of  the  indicator  are  :  The  arrangement  of  the  valves  for 
admission,  cut-off,  release,  and  compression  of  steam  ;  the 
adequacy  of  the  ports  and  passages  for  admission  and  exhaust, 
and  wlien  applied  to  the  steam  chest,  the  adequacy  of  the  sle.am 
pipes  ;  the  suitableness  of  the  valve  motion  in  point  of  rapidity  at 
the  right  time  ;  the  quantity  of  power  developed  in  the  cylinder, 
and  the  quantity  lost  in  various  ways,  by  wire  drawing,  by  back 
pressure,  by  premature  release,  by  maladjustment  of  valves, 
leakage,  etc.  It  is  useful  to  designers  of  steam  engines  in  show- 
ing the  distribution  of  horizontal  pressure  at  the  crank  pin  through 
the  momentum  and  inertia  of  the  reciprocating  parts,  and  the 
rotative  effects  around  the  path  of  the  crank.  Taken  in  com- 
bination with  measurements  of  feed  water,  and  the  condensation 
and  measurement  of  the  exhaust  steam  with  the  amount  of  fuel 
used,  the  indicator  furnishes  many  other  items  of  information 
relative  to  the  economical  generation  and  use  of  steam. 

The  degree  of  excellence  to  which  steam  engines  of  the  present 
time  have  attained  is  due  more  to  the  use  of  the  indicator  than  to 
any  other  one  thing,  as  a  careful  study  of  the  indicator  diagrams, 
taken  under  different  conditions  of 
load,  pressure,  etc.,  is  the  only  means 
of  becoming  familiar  with  the  action 
of  steam  in  an  engine,  and  of  gain- 
ing a  definite  knowledge  of  the 
various  changes  of  pressure  th<it 
take  place  in  the  cylinder. 

An  indicator  diagram  is  the  result 
of  two  movements,  viz:  a  horizontal 
movement  of  the  paper — and  con- 
sequently represents  by  its  length 
the  stroke  of  the  engine  on  a  reduced 
scale — and  by  its  height  at  any 
point,  the  pressure  on  the  piston  at  a 
corresponding  point  on  the  stroke. 

The  steam  engine  indicator  has 
become  an  appendage  to  the  steam 
engine  that  has  been  entirely  loo  little  understood  by  the 
majority  of  men  who  follow  the  profession  of  steam  engineering. 
Indeed  it  is  not  many  years  since  the  use  of  the  indicator  was 
considered  to  belong  to  a  special  profession  or  class  of  (lersons, 
styling  ihemselves  "  experts,"  many  of  whom  were  not  only 
entirely  devoid  of  any  cultivation  with  reference  to  the  application 
of  the  indicator,  but  were  decidedly  deficient  in  their  actual 
knowledge  of  steam,  while  some  others  were  well  qualified  to 
give  honest  judgments  as  to  what  they  found,  what  they  saw,  and 
10  indicate,  correct,  adjust  and  advise  without  any  sort  of 
reference   to   their   pocket    interests.     Many    of    these  so-called 
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"experts"  persiiadeJ  llieinselves  iliat  the  working  engineer  was 
only  a  man  10  shovel  toal,  or  put  on  grease,  oil  or  slush,  as  the 
case  might  be,  and  thai  the  "expert"  should  be  called  in  whenever 
anything  existed  that  was  not  up  to  the  mark.  But  the  time  for 
setting  the  valves  of  an  engine  by  the  eye,  or  by  scratches,  or 
centre  punch  marks,  has,  in  the  opinion  of  intelligent  and  com- 
petent engineers,  passed  away,  and  the  engineer  of  the  future  will 
probably  be  a  man  who  will  be  capable  of  a  careful  manipulation 
of  the  indicators,  and  of  producing  the  highest  economic  results 
from  following  the  lines  drawn  therefrom,  without  regard  to  the 
whims  of  builder,  owner  or  others,  being  himself  qualified  to  read 
the  lines,  and  make  them  by  the  proper  manipulation  of  the 
instrument. 

WHEN  AND  HOW  TO  ATTACH  THE  INDICATOR. 
There  is  always  a  clearance  in  every  engine.  This  is  the  space 
between  the  piston  at  the  extreme  end  of  the  stroke  and  the 
cylinder  covers.  There  is  quite  a  difference  in  the  amount  of 
clearance  allowed  by  builders,  but  now  all  first-class  builders  have 
reduced  the  space  to  a  minimum — as  little  as  5  to  8% — as  this 
space  has  to  be  filled  with  steam  twice  during  each  stroke  in  a 
fast-running  engine,  it  soon  foots  up  to  quite  a  sum  of  money  in 
fuel ;  in  fact,  I  know  of  one  engine,  the  cylinders  of  which  were 
24"  diam.  and  intended  for  24"  stroke,  but  it  was  found  that  the 
cranks,  if  they  were  1 1"  would  not  clear  in  the  foundation  plate, 
so  they  were  made  lo^^'",  making  the  stroke  21  >^"  ;  the  pistons 
and  covers  were  left  as  originally  intended.  As  a  consequence 
the  owners  became  bankrupt.  The  vessel  was  sold  to  another 
company,  who  put  in  new  boilers,  ran  her  on  a  good  paying  route 
for  a  few  years,  then  had  the  good  fortune  to  convert  the  engines 
into  a  compound,  when  the  fuel  w^as  reduced  from  no  tons  per 
week  to  49  tons  ;  of  course  the  compound  got  the  credit. 

But  this  is  a  digression.  The  proper  place  to  put  the  connec- 
tions for  indicator  is  in  the  clearance  space,  so  that  the  pistons 
will  not  at  any  lime  even  partially  cover  the  hole.  If  there  is  not 
'^"  clearance  the  hole  should  be  drilled  towards  the  cover  and  a 
groove  cut  in  the  cover  to  suit.  To  indicate  an  engine  properly, 
so  as  to  be  able  to  give  a  correct  report,  it  is  necessary  to  know 
what  is  the  total  amount  of  clearance,  including  the  ports.  As  this 
space  has  to  be  filled  with  a  volume  of  steam  twice  during  every 
revolution,  if  clearance  is  too  great  there  will  be  great  difference 
in  the  reading  of  the  diagram.  After  the  diagram  has  been 
traced  by  the  instrument,  it  is  necessary,  when  trying  to  get  at 
the  economic  result,  to  erect  the  volume  of  clearance  on  the  card. 
Some  engines  will  take  a  beautiful  card,  but  when  the  volume  of 
clearance  is  added  it  looks  very  different.  This  often  occurs 
in  the  marine  walking  beam  engines  with  the  Stevens  cut-off. 

In  putting  on  the  indicators  it  is  best  to  have  two  instruments- 
one  at  each  end  of  the  cylinder — and  have  them  both  taken  at 
once.  The  usual  connections  of  a  side  pipe  with  a  T  or  three- 
way  valve  in  the  middle,  and  taking  both  ends  on  the  same  card, 
may  do  very  well  for  a  short-stroke,  slow-moving  engine,  but 
under  any  other  conditions  may  be  the  source  of  error  to  a  large 
extent,  so  it  is  much  better  practice  to  take  the  diagrams  as 
already  mentioned  with  two  indicators  simultaneously. 

The  next  thing  is  a  good  reducing  motion  ;  one  of  the  best  is 
the  Brumbo  pulley ;  another  good  device  is  the  Pantograph, 
which,  if  properly  made  and  used,  is  scientifically  correct. 
With  the  Brumbo  pulley  the  line  may  be  used  at  an  angle,  but 
with  all  other  devices  the  line  must  run  at  true  right  angles. 
These  conditions  being  complied  with,  you  may  put  on  your 
indicator  and  connect  the  cord  so  that  the  drum  of  the  instrument 
works  in  the  centre  of  motion  ;  then  warm  up  the  indicators  by 
turning  on  the  steam,  and  after  the  water  is  all  blown  out,  press 
the  pencil  lightly  to  the  card,  taking  care  to  let  the  pencil  go  but 
once  around  the  figure,  then  turn  off  steam  and  press  the  pencil 
again  to  the  card  and  mark  the  atmospheric  line,  and  your 
diagram  is  complete  as  far  as  the  indicator  can  make  it.  The 
knowledge  of  the  operator  has  now  to  be  brought  into  use. 


TRADE  NOTES. 
The  contract    for  additional    motors   for  the    St.  John    Railway 
Company  has  been  placed  with  Ahearn  &  Soper,  of  Ottawa.     The 
equipments  will  be  of  the  Westinghouse  12-A  type. 

The  Packard  Electric  Co.,  Ltd.,  of  St.  Catharines,  Ont.,  have 
notified  their  customers  that  their  factory  will  be  closed  down 
during  the  first  two  weeks  of  April  on  .iccount  of  unwatering  of 
the  Welland  canal. 

Pulp  mills  in  New  York,  Massachusetts,  Maine  .ind  New 
Hampshire  are  receiving  large  quantities  of  their  raw  material 
from  Canada  in  the  form  of  spruce  logs.  The  middlemen  who 
buy  the  wood  from  Canadian  farmers  and  lumbermen  and  deliver 
them  to  the  pulp  mills  on  the  other  side  of  the  line  make  a  hand- 
some profit.  What  is  the  matter  with  Canadians  working  their 
own  pulp  wood  in  their  own  country  ?  The  Robb  Engineering 
Company,  of  Amherst,  N.  S.,  are  now  making  a  full  line  of  pulp 
machinery. 

The  Northey  Manufacturing  Co.,  Toronto,  the  well  known 
makers  of  steam  pumps,  ha\e  in  course  of  construction  a  new 
building,  to  be  used  as  a  foundry.  It  is  the  intention  of  the  com- 
pany to  in  future  make  their  own  castings,  and  for  this  purpose 
the  new  building  is  being  equipped  with  the  latest  type  of  cupola, 
tramways  and  cranes  for  the  easy  handling  of  iron  and  heavy 
castings,  etc.  A  Robb-.Armstrong  engine  has  been  purchased 
for  the  special  purpose  of  operating  the  fans,  which  will  supply 
the  air  blast  to  the  cupola.  The  company  have  also  about  com- 
pleted patterns  for  a  10  h.  p.  oil  engine,  and  it  is  their  intention  to 
manufacture  these  engines  in  all  required  sizes. 

A  correspondent  writes  from  Toronto  Junction  to  the  Toronto 
World  as  follows  :  The  Dodge  Pulley  Company's  works  at  To- 
ronto Junction  are  running  fifteen  hours  per  day,  with  a  full  com- 
plement of  men.  The  company  tell  us  that  never  in  the  history  of 
their  eleven  years'  business  in  the  Dominion  have  they  been  so 
crowded  with  work.  The  manufacture  of  their  celebrated  wood 
split  pulley  is  constantly  incr'easing.  Recent  large  shipments 
have  been  made  to  Madras,  India,  and  to  agencies  in  Central 
.\merica.  While  the  order  alone  for  over  1000  pulleys  is  at 
present  being  prepared  for  shipment  for  the  Etiglish  market.  In 
addition  to  the  manufacture  of  wood  split  pulleys,  the  Dodge 
Company  are  also  general  machinists  and  millwrights,  and  have 
now  in  work  complete  power  transmission  plants  for  several  elec- 
tric stations,  including  shafting,  floor  stands,  friction  clutch 
pulleys,  bearings,  heavy  iron  centre  driving  pulleys,  etc.  The 
Dodge  Company  are  also  doing  a  lot  of  special  work  for  some  of 
our  largest  mining  plants.  In  the  company's  machine  shop  at 
present  are  sixteen  friction  clutches  in  work  for  contracts  on  hand. 


The  British  Columbia  Light  and  Power  Company  has  been 
organized  and  seeks  authority  from  the  provincial  government  to 
supply  electric  light  and  power  to  the  towns  of  Trail  and  Ross- 
land.  Among  the  promotors  are  Messrs.  W.  S.  Norman,  of 
Rossland,  and  Wm.  Archer,  of  New  York.  The  syndicate  have 
already  spent  $100,000  in  putting  in  turbine  wheels,  flumes,  etc., 
in  connection  with  placer  mining  on  the  Pend  'Oreille  river,  near 
Waneta,  B.  C,  and  have  3,000  horse  power  at  their  command. 
They  wish  to  increase  their  capital  to  $1,000,000,  and  to  transmit 
1,500  horse  power  over  a  distance  of  17  miles  to  Rossland  and 
Trail. 


It  is  stated  that  Mr.  H.  J.  Beemer,  who  was  instrumental  in 
securing  a  charter  for  the  Quebec  electric  street  railway,  will 
construct  an  electric  railway  between  St.  Joseph  de  Levis  and 
Chaudiere,  Que. 

A  bitter  legal  suit  is  likely  to  be  the  result  of  the  competition 
for  lighting  patronage  between  the  Ottawa  Electric  Co.  and  the 
Hull  Electric  Co.  The  Hull  Electric  Company  has  served  the 
Ottawa  Electric  Company  with  notice  of  a  claim  for  twenty 
thousand  dollars  damages  for  infringement  upon  the  territory  and 
rights  of  the  Hull  company  in  the  city  of  Hull.  In  default  of  pay- 
ment an  action  will  be  entered  in  the  Superior  court  to  recover 
the  amount.  The  Hull  Electric  Co.  claim  that,  according  to  a 
special  act  of  the  Quebec  legislature,  the  exclusive  privilege  for 
supplying  light  for  a  period  of  35  years  from  May,  1894,  was 
granted  to  Mr.  Viau.  The  Ottawa  company,  in  addition  to  the 
payment  of  $20,000,  are  requested  to  remove  their  poles,  electric 
apparatus  and  appliances  from  the  streets. 

Representatives  of  the  Canadian  General  Electric  Company, 
Toronto  and  Peterboro,  appeared  before  the  Tariff  Commis- 
sionners  at  Ottawa  last  month.  They  pointed  out  that  they  paid 
higher  duties  on  their  imported  raw  material,  which  constituted 
75  per  cent,  of  the  finished  machine,  than  the  duty  which  is 
charged  upon  their  finished  article  when  imported,  and  con- 
sequently they  had  no  protection.  If  there  was  a  reduction  of 
duty  on  the  imported  article,  they  desired  a  corresponding 
reduction  on  their  raw  m.aterial.  The  chief  articles  imported 
were  steel  castings,  copper,  charcoal,  sheet  iron,  fine  linen, 
certain  varnishes,  press  board,  parchment  papers,  silver  tubing 
special  tinned  steel  wire,  German  silver  wire,  music  wiie,  all  of 
which  were  not  made  in  Canada. 
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PUMPING  ENGINE  TESTS  AT  PETROLEA,  of  the  Cleveland  Company.      The  test,  as  in  the    former 

ONT.  instance,  occupied  ten  hours.      The  engine  was   run   at 

In    connection    with     the     new    waterworks    system  52^  rev.  per  m.  ;  water  pressure,  200  lbs.  to  the  sq.  in. ; 

recently    constructed    for  the  town    of  Fetrolea,    Ont.,  steam    pressure,    125  lbs.  to  the  sq.  inch  ;   intermediate 

under  the  direction    of   Mr.    Willis  Chipman,   C.  E.,   of  cylinders,  16  lbs.  to  sq.  in.  ;  vacuum  24  ;  vertical  distance 

Toronto,    there    have    been  installed   two  pumping  en-  from  gauges  to  water  in  well,  14  feet  ;  feed  water  used, 

gines— one    a    high    duty — the    other    a    medium    duty  360  cubic  feet  at  1 10° ;  coal  consumed,  2430  lbs.  ;  ashes, 

120     lbs.;      temperature      flue 


Cards  from  High  I'rhssire  Cvlindur  ok  Hu;h  Ditv  Engink. 
Scale  1/80. 


Diameter  of  Cylinder,  13  inches.  Stroke,  ^2  inches.  Piston  Rod,  2'+  inches.  Pressnre  by 
Steam  Gauge  or  Boiler,  125  lbs.  Vacuum  by  Gauge,  25.3.  Revolutions,  50  per  minute. 
M.  E.  P.,  SI.5.      I.  H.  P.,  59.4. 

Low  I'RKSsiRK  Card. 


Cards  IVom  Low  Pressure  Cylinder. 


gases,  220°.  As  mentioned 
above  the  duty  was  calculated 
from  the  amount  of  coal  used, 
with  no  deduction  for  ashes, 
and  from  feed  water  at  180'. 
The  result  was  a  duty  of  98,- 
500,000.  This  duty  is  stated 
by  the  gentlemen  who  con- 
ducted these  tests  to  be  con- 
siderably higher  than  that 
shown  by  any  other  pumping 
engines  of  similar  size  in 
Canada,  and  the  engine  and 
pumps  are  said  to  have  worked 
well  under  nearly  double  the 
headofwaterof  any  waterworks 
engine  in  the  Dominion,  while 
the  boilers  are  said  to  have 
steamed  freely  without  forcing. 
The  boilers  are  of  the  hori- 
zontal    tubular    type,     set 


Cylinder,    26  inches  by   32    inches.      Piston  Rod  2.5.      Boiler  Pressure,    124  lbs.     Vacuum,   25      brick     work      external! V    fired 
inches.      Revolutions,  50   per  minute.     M.  E.  P.,    14.2.      L  H.  P.,  60.59.     Temperature  of  '       '  "  ' 

Feed,  115.     Scale  of  Card  1/32.      Receiver  Pressure,  32  lbs.  The      gases        of      combustion 

pass  under  the  shells  and 
duplex.  The  contract  for  these  engines  was  given  to  return  through  the  tubes  and  through  two  up- 
the  Hughes  Steam  Pump  Company,  of  Cleveland,  who  takes  through  a  horizontal  pipe  flue  to  the  brick  chimney 
sub-let  to  the  London  (Ont.)  Machine  and  Tool  Works  outside  of  the  building.  The  accompanyino-  indicator 
a  contract  for  the  construction  of  the  high  duty  engine,  cards,  taken  at  the  first  test,  show  how  perfect  was  the 
in  order  that  the  whole  contract   might 


Card  from  Pump  Cylinders. 


be  completed  within  the  specified  time. 
The  general  specifications  for  these 
engines  were  drawn  by  Mr.  Chipman, 
and  gave  the  size  of  cylinders,  plungers, 
valves  and  connecting  pipes,  and  the 
general  arrangement  of  the  plant. 
Each  engine  was  to  have  a  capacity  of 
1,000,000  imperial  gallons  in  24 
hours,  against  a  head  of  485  feet,  and 
the  specifications  were  so  drawn  that 
for  each  million  ft.  lbs.  that  the  duty  fell 
short  of  100,000,000,  the  sum  of  one 
hundred  dollars  was  to  be  deducted 
from  the  contract  price.  The  duty  was 
to  be  calculated  from  the  amount  of 
coal  used,  no  deduction  being  made  for 
ashes,  and  from  feed  water  at  180  . 

A  ten  hours  test  of  the  high  duty 
engine  was  made  on  the  4th  and  5tli 
of  February  by  Messrs.  Willis  Chipman, 
C.  E.,  and  J.  H.  Killey,  of  Hamilton, 
on  behalf  of  the  municipality  and  the  manufacturers 
respectively. 

There  was  considerable   difi"erence  of  opinion  on   the 

part  of  Mr.  Chipman   and   Mr.    Killey  as  to    the  result,  ■ — ■ ^- 

the  former  placing  the  duty  obtained  at  95,000,000,  and  Mr.  Ross  has  introduced   a  bill  in    the  Ontario  legis- 

the  latter  at  103,798,200.  It  was  agreed  therefore,  lature  providing  that  a  high  school  board  may,  by 
that  a  second  test  should  be  made,  which  was  conducted  resolution,  establish  a  technical  school,  and  any  high 
by  Mr.  Chipman  alone,  in  the  presence  of  Mr.  Yates,  of  school  already  established  may  be  changed  into  a  tech- 
the  London  Machine  and  Tool  Works  and  Mr.  Hughes,      nical  school. 


ter  of  Pump  Phmjjers,  b'i.  Stroke,  :,2  inches.  I'islon  Rod,  2  inchos.  Revo- 
lutions, 50  per  niin\ite.  Lift  by  Suction,  12  feet.  Indicator  connected  with 
pump  band  by  a  short  <i  inch  pipe  having-  an  ang;le  ;  full  way  valve  as  well  as 
indicator  was  wide  open  on  lest.  .Scale  of  card, "1/80.  .Area' of  I'lungcr,  with 
one  half  the  rod  off,  31.61.  The  total  lift  not  shown  on  steam  gauge,  including 
friction  of  suction  pipe,  pump,  and  valves,  20.5  feet. 

action  of  the  engine.  The  guaranteed  capacity  of  the 
duplex  engine  was  50,000,000,  and  the  result  of  the 
test  gave  a  duty  of  53,000,000. 
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April,  1897 


ELECTRIC  R^ILW/VY  DEP/VRTMEJNT. 


DECISION  RELATING  TO  SUNDAY  CARS. 

In  the  Court  of  Appeal  at  Toronto  jialgmeiU  was  recently  given 
in  the  case  of  the  Attorney-General  of  Ontario  vs.  Hamilton 
Street  Railway  Company,  dismissing  the  plaintiflF's  appeal  against 
the  decision  of  Judge  Rose  declaring  the  street  railway  company 
within  its  rights  in  running  street  cars  on  Sunday.  The  text  of 
the  judgment  delivered  by  Chief  Justice  Burton  is  as  follows  : 

This  is  an  appeal  from  a  judgment  of  Mr.  Justice  Rose  holding 
that  the  defendant  company,  which  own  and  operate  a  street 
railway  in  the  city  of  Hamilton,  do  not  come  within  the  meaning 
of  the  words,  "or  other  persons  whatsoever,"  as  found  in  the 
first  section  of  what  is  generally  known  as  the  Lords  Day  Act, 
originally  passed  in  1S45,  and  entitled  "  .An  act  to  prevent  the 
profanation  of  the  Lord's  day,  commonly  called  Sunday,"  and 
now  to  be  found  in  the  revised  statutes,  cap.  202. 

Unfortunately  the  decisions  in  England  under  the  statute  of  29, 
Charles  the  Second,  for  a  similar  purpose,  afford  us  but  little 
assistance  in  the  construction  of  our  own  statute.  Had  the 
language  of  our  statute  followed  precisely  sec.  5  of  the  statute  of 
Charles,  this  question  would  have  bem  free  from  doubt,  and  the 
decision  in  Sandiman  vs.  Breach  decided  in  England  in  1827,  and 
the  reasoning  of  that  judgment,  which  is  in  conformity  with  a 
long  course  of  decisions,  would  show  that  the  maxim  of  ejusdem 
generis  would  clearly  apply. 

Our  legislature  did  not,  however,  adopt  that  section,  but  after 
adding  "  merchant  '  to  the  em  merated  persons  who  are  forbidden 
to  do  or  exercise  any  worldly  labor,  business  or  work  of  their 
respective  ordinary  callings  upon  the  Lord's  day,  makes  this 
exception,  (conveying  travellers  or  Her  Majesty's  mail  by  land  or 
water,  selling  drugs  and  medicines,  and  such  other  works  of 
necessity  only  excepted.) 

Now  this  exception  was  clearly  unnecessary  as  regards  the 
persons  specifically  enumerated.  No  one  would  expect  the 
carrying  of  travellers  or  conveying  Her  Majesty's  mail  to  fall 
within  the  ordinary  work  or  calling  of  a  merchant,  tradesman, 
artificer,  mechanic,  workman  or  laborer,  and  counsel  for  the 
.appellant  therefore  contended  that  a  wider  construction  should  be 
given  to  the  words  "other  persons  whatsoever"  than  they  should 
receive  if  they  w'ere  found  in  connection  with  the  specific  persons 
named  without  other  qualifications.  There  is  much  force  in  the 
contention,  and  I  was  at  first  inclined  to  think  that  in  order  to 
make  the  whole  section  consistent  and  intelligible  the  words 
should  receive  a  wider  construction  and  apply  to  all  persons, 
including  corporations,  having  an  ordinary  calling.  I  am  satis- 
fied, however,  upon  further  consideration,  that  we  cannot  concur 
in  such  a  conclusion  without  in  effect  overruling  a  line  of  decisions 
which  have  prevailed  in  the  courts  for  over  a  century. 

It  must  be  borne  in  mind  that  the  legislature  must  be  presumed 
to  have  been  aware  of  this  line  of  decisions  when  they  passed  the 
8th  Vict.,  and  if  they  then  intended  to  embrace  every  description 
of  persons  and  evei  y  species  of  business,  in  the  ordinary  calling 
of  such  persons,  it  would  not  have  been  necessary  still  to  retain 
the  specific  enumeration  of  several  classes  of  persons  e.xercising 
particular  descriptions  of  labor  or  business  similar  to  those 
enumerated  in  the  statute  of  Charles.  It  would  have  been 
sufliicient  to  say  in  general  terms  that  no  person  whatsoever 
should  do  any  work  or  business  in  his  ordinary  calling  on  the 
Lord's  day.  But  this  is  made  more  clear  when  we  find  that  the 
legislature  did  decide  to  add  to  the  enumerated  classes  merchants. 
Here  again  the  object  could  have  been  attained  by  striking  out 
the  enumerated  classes  and  extending  the  section  to  all  persons, 
but  when  we  find  them  adding  "merchant  "  by  that  description  to 
the  other  enumerated  classes,  followed  by  the  words  in  question, 
it  leads,  I  think,  to  the  irresistible  conclusion  that  a  merchant 
would  not  be  included  in  the  words  "  or  any  other  persons  what- 
soever," but  that  those  words  must,  according  to  the  general 
rule,  that  preceding  particular  words,  control  subsequent  general 
words,  be  construed  to  mean  persons  ejusdem  generis  with  those 
already  mentioned,  all  of  whom  exercised  an  ordinary  calling, 
and  that  if  a  carrier,  and  perhaps  a  fortiori  a  corporation,  carry- 
ing on  a  business  of  a  carrier  of  passengers,  were  intended  to  be 
included  in  the  prohibition,  they  would  have  been  specially  men- 
tioned in  the  same  wav  as  a  merchant  has  been  mentioned. 

It  is  not  within  our  province  to  determine  the  wisdom  or 
expediency  of  the  law,  and  although  it  may  in  the  opinion  of  many 
persons  be  considered  desirable  that  other  secular  concerns 
besides  those  expressly  mentioned  in  the  statute  should  be  com- 
prehended in  it,  we  must  be  careful  not  to  extend  the  words  of 
the  statute  beyond  their  natural  import  ;  to  do  so  would  be  to 
legislate  .and  not  to  interpret  the  law  as  we  find  it. 

It  may  be  that  the  legislature  may  consider  it  desirable  that  all 
persons  doing  an  ordinary  calling  shall  not  do  any  labor,  business 
or  work  at  that  ordinary  calling  on  Sunday  ;  if  so,  it  is  easy  for 
them  so  to  declare.  But  this  a  penal  enactment,  and  any  infrac- 
tion of  it  subjects  the  party  infringing  it  to  a  penalty.  We  ought 
not  therefore  to  hold  any  party  within  the  first  section  unless  it  is 
clear  to  our  minds  beyond  any  reasonable  doubt  that  he  is 
intended  to  be  included.  But  the  .Act  contains  internal  evidence 
that  was  not  intended  to  include  corporations,  for  in  the  14th 
section,  dealing  with  penalties,  it  is  provided  that  the  party 
offending    may,    by    default    of  payment    of  the   fine  imposed,  be 


committed  to  the  common  jail  for  any  term  not  exceeding  three 
months,  and  the  form  of  conviction  in  the  schedule  to  the  Act  is  to 
the  same  effect. 

I  think  it  impossible  therefore  to  hold  that  the  learned  judge 
was  wrong  when  he  held  that  the  defendants  were  not  within  the 
words  "other  persons  whatsoever." 

This  renders  it  unnecessary  to  decide  the  meaning  of  the 
word  "travellers,"  as  found  in  this  Act.  I  think  it  worse  than 
useless  to  refer  to  the  interpretation  of  the  word  as  found  in  the 
decisions  in  England  under  the  A\e  House  Acts.  Those  acts  were 
passed  "  alio  intenter,  "  and  can  afford  us  no  assistance  in  arriving 
at  the  meaning  to  be  attributed  to  the  word  under  our  statute. 

I  think  finding  the  word  in  connection  with  the  carrying  the 
royal  mail  and  described  as  inter  alia,  a  work  of  necessity,  there 
ought  to  be  no  difficulty  in  ascertaining  what  was  intended.  I 
agree  with  so  much  of  the  judgment  pronounced  so  many  years 
ago  by  Sir  John  Robinson,  delivering  the  decision  of  the  Court  01 
Queen's  Bench,  as  defines  the  work  travellers  as  used  in  the  Act, 
and  I  think  it  sound  law  to-day  as  it  was  then. 

Opinions  may  differ  as  to  these  statutes,  some  being  of  opinion 
that  the  statute  of  Charles  is  wholly  unsuited  to  the  present  age, 
whilst  others  are  of  opinion  that  our  act  is  "  a  useful  and 
salutary  enactment."  But  we  cannot  overlook  the  fact  that  in  the 
time  of  Charles  travelling  upon  Sunday  was  illegal,  so  that  there 
could  be  no  recovery  from  any  injury  sustained  in  the  course  of 
the  journey.  And  although  our  act  is  not  so  stringent  in  its 
provisions,  still  its  promoters  had  in  view  the  prevention  of  what 
they  deemed  as  profanation  of  the  Lord's  day,  and  excepted  only 
such  conveying  of  travellers  as  came  within  the  meaning  of  a 
work  of  necessity. 

How  any  one  could  hold  that  excursionists  either  to  the  Island 
or  anywhere  else  came  within  the  definition  of  "travellers" 
within  the  meaning  of  the  framers  of  our  own  act  (to  use  the  very 
expressive  but  not  perhaps  very  judicial  language  of  Lord  Bram- 
well)  "  beats  me.  " 

It  was  said  in  the  case  in  which  that  was  so  held  that  Regina 
vs.  Tinning  was  decided  before  the  subsequent  cases  which  are 
referred  to  in  that  judgment. 

The  application  of  cases  decided  under  the  English  Ale  House 
Acts  to  an  act  of  this  nature  is  most  misleading,  but  none  of  them 
in  the  slightest  degree  conflict  with  the  judgment  of  Sir  John 
Robinson  in  Regin;i  vs.  Tinning,  and  obviousl}*  have  no  bearing 
in  construing  the  exception  of  what  is  regarded  as  a  work  of 
necessity  in  the  present  Act,  passed  for  the  purpose  of  preventing 
what  in  the  opinion  of  its  frainers  was  regarded  as  a  desecration 
of  the  Sabbath.  I  am  of  opinion,  therefore,  that  the  appeal 
should  be  dismissed  and  the  judgment  below  approved. 
The  court  was  unanimous. 

Mr.  Justice  Osier  concurred  in  the  judgment  of  the  Acting 
Chief  Justice,  but  said  that  he  did  not  desire  to  give  any  opinion 
as  to  the  meaning  of  the  words  "conveying  travellers."  Mr. 
Justice  Maclennan  also  concurred,  but  based  his  judgment 
entirely  upon  the  ground  that  the  Lord's  Day  Act  was  not 
intended  to  include  and  could  not  be  made  applicable  to  any 
corporation. 


SPARKS. 

A  company  will,  it  is  said,  undertake  the  construction  of  an 
electric  railway  between  St.  Johns,  Longueuil  and  St.  Lambert, 
Que. 

The  Hamilton  Radial  Railway  Company  propose  to  extend  its 
Beach  line  to  the  easterly  limits  of  Burlington,  and  establish  there 
a  park  and  pleasure  grounds. 

The  Hamilton,  Chedoke  and  Ancaster  Electric  Railway  Com- 
pany will  shortly  let  the  contract  for  the  construction  of  their  road 
from  the  corner  of  Herkimer  and  Hess  streets  to  Chedoke. 

The  Kingston  Street  Railway  Co.  will  make  several  improve- 
.nents  to  their  line,  including  its  extension  to  the  depot.  New 
motors  will  be  secured  for  the  cars  running  to  Portsmouth,  to  pro- 
vide a  faster  service. 

The  Railway  Committee  of  the  Ontario  legislature  have  passed 
the  bill  to  incorporate  the  Ingersoll  Radial  Railway  Company, 
which  proposes  to  construct  electric  roads  to  St.  Marys,  Tilson- 
burg,  Brownsville,  etc. 

The  Railway  Committee  of  the  Ontario  parliament  have  passed 
the  act  incorporating  the  Lanark  County  Electric  Railway  Com- 
pany, to  construct  a  railway  from  Perth  to  Lanark,  with  branches. 
The  promoters  are  :  Alex.  H.  Edwards,  Carleton  Place  ;  John 
B.  Riley,  Plattsburg,  N.  Y.;  Thomas  Henry,  Montreal;  James 
Fowler,  Arnprior  ;  George  A.  Fowler  and  J.  A.  Houston,  Ottawa. 

McKain  vs.  Ottawa  Electric  Railway  Co.  is  a  suit  brought  by 
the  former,  a  properly  owner  on  Cedar  street,  claiming  that  as 
the  result  of  the  change  in  the  grade  of  the  street  made  by  the 
Ottawa  Electric  Company,  his  property  has  been  depreciated  in 
value  *o  the  extent  of  $1,500.  The  company  claim,  on  the  other 
hand,  that  any  damage  sustained  in  that  way  is  counterbalanced 
by  the  proximity  of  a  line  of  street  railway,  and  also,  having 
authority  from  the  corporation  of  Hintonburgh  to  use  the  street, 
they  were  not  directly  responsible.  A  decision  has  not  yet  been 
given. 
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CANADIAN  ELECTRICAL  ASSOCIATION 
CONVENTION. 

Arrancements  for  the  ap- 
proachintc  Convention  of  the 
Canadian  Electrical  Association 
at  Niagara  Falls,  Ont. ,  are  so 
far  completed  that  we  are  able 
to  present  on  this  page  a  copy 
of  the  programme  which  has  been 
arranged  for  the  occasion.  A 
brief  study  of  the  programme  will  suffice  to  show 
that   the  coming  convention   is  likely,  from  every  point 


LIST  OF  PAPERS 
■  Day  L^oads  for  Central  Stations  and  How 


'  Submarine  Cables—Dealing 

Laying  and  Maintenance  in  this  Country.' 

'  Determination  of  the  Heating    Power  and    Stean 
a  Preliminary  Examination." 

'Water- Driven  Plants." 

'  The  Commercial  Aspect  of  Electric  Railwa>-s." 

'  .\ccumulatois  :  Their  .\pplication  to  Central  Stat 

'  Why  Some  Lighting  Planu  do  not  Pay." 
'  Steam  End  of  an  Electric  Plant." 


J.  A.   Kammerer.  ToronK 

especially  with  the  .Actual  Experience  in  Cable 
D.  H.  Keeley,  Ottawa 


Producing  Value  of  Coal  from 
Wm.  Thompson,  Montreal 

John  Murphy.  Ottaw: 

C.  E.  A.  Carr,  London,  On 

•n  Lighting  and  Power." 

\v.  A.  Johnson,  Toronto, 

F.  C.  .-Vrmstrong,  Toronto. 

A.  M.  Wiclcens,  Toronto, 


'E  — It  is  proposed  to  introduce  at  this  Convention  a  (Jue-lion  Drawer.  Members 
are  invited  to  forward  questions  to  the  Secretary  prior  1 1  May  z.nd,  and  an 
effort  will  be  inade  to  furnish  satisfactory  answers  at  the  Convention. 


\lKUS    .\l     QLEt.NblO.N    ilLIulli.- 


of  view,  to  be  one  of  the  most  interesting  in  the  history 
of  the  organization,  if  indeed  it  does  not  surpass  any 
that  has  preceded  it. 


«     CaKK',    t^UEliN     VlCT 

Fali-s,  Ont. 


BUSINESS  PROGRAMME. 


Wednesday,  June  ^^ 
in  Convcntic 


Opening   of  first   se.* 
."icloria  Park. 
President's  .Address. 
Reading  Minutes  of  last  Meeting. 
Sccretary-Trca-surer's  Report. 
Reports  of  Committees. 
General  Business. 
Presentation  of  Pa|>ers. 
Discussion. 

T..l-KS1,AV,JUNK3«1.. 

Con>idcrattun  of  Reports  of  Committees. 

RIection  of  Standing  Committees. 

Selection  of  Place  and  Time  ol  next  MeetinR. 

Election  of  Officers  and  Executive  Committee 

General  Business. 

Presentation  of  Pajwrv 

Discussion. 


H.'ill.    Hufferin  Cafe",    Qu 


SOCI.\L  FEATURES. 
Wednesday,  June  snu. 


>p.m. — By  special  invitation  of  the  management  of  the  Buffalo  and  Niagara  Falls 
Electric  Railway  Co.,  an    E.vcursion  by  special  electric  cars  from  NLigam  Falls. 


N.Y.,to  Buffalo'.  Visit  of  inspection  to  Buffalo  Railway  Power  House.  Return- 
ing, reach  Niagara  Falls  alwut  ii  p.m.  By  courtesy  of  the  Suspension  Bridge 
Co.,  members  taking  part  in  this   Excursion  will  be   permitted  '     " 

pension  Bridge  in  both  directions  without  charge. 


t  the  Su 


8.  DO  p.r 


Thlksdav,  June  3R0. 
-Annua)  Banquet  at  Dufferin  Cafe'. 


FkIUAV,  Jl'NK  4TH. 

By  courtesy  of  the  undermcntionct!   companies  the   following    programme  has  been 
arranged  :— 

9:00  a.m.— Special  car  will  leiivc  Hotel  Lafayette   for   a  (rip  over  the  Niagara  Falls 
Park  and  River  Railway  to  Quecnston. 

9:45  a.m.— Cross    Niagara    River   by    Niagara    Navigation   Company's   Steamer   to 
Lewiston,  N.  Y. 

10:00  a.m  ^Leave  Lewislon  by  special  cars  on  the   cel?bn\teil  Corge    Electric  Rail- 
way, reaching  Niagara  Falls  at  10:45. 

11:00  a. m.— Visit  of  inspection  tT  Hydraulic  Power  House. 

11:30  a.m.— Descend  by  Incline  Railway  and  take  steamer  "  Maid  of  the  Mist  "  for 
a  trip  to  the  foot  of  the  Cataract,  landing  on  Canadian  side. 

1:30  p.m.— Cro«s  Suspension  Bridge. 

-Inspection  of  the    Power  H..u<c  and  Works  of  the  Cataract  C 


,:oo^n, 


Visits  to  > 


.  Kleclro-Chemical  Works. 
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STKAMliOAT  AND  HOTEL  ARRANGEMENTS. 

The  Associalion  arc  iniiebtcd  lo  ihe  iManagement  of  the  Niagara  Fa'ls  Park  and 
River  Railway  Co.,  and  ibe  Niagara  Fa.ls  and  Suspension  Bridge  Kail«ay  Co.,  for 
having  kindly  tendered  the  freedom  of  their  respecti\e  roads  to  the  members  of  the 
A.<&ociation  during  the  Convention. 

The  Niagara  Navigation  Co.  offer  a  reduced  rate  of $l.25fromTor.>nto to  Niagara 
and  return  to  members  and  their  friends  on  presentation  of  certificales  signed  by 
the  Secretary. 

The  Hotel  Lafayette,  situated  opposite  the  Upper  Suspension  Bridge,  offers  a 
special  rate  of  $  J. ow  per  day  t<i  members  and  friends  of  the  Association  in  attendance 
on  the  Convention. 

A  great  transformation  has  taken  place  in  the  vicinity 
of  Niagara  Falls  in  recent  years,  and  persons  who  may 
not  have  visited  the  locality  will  find  much  that  is  new, 
interesting^  and  instructive.  For  the  benefit  of  those 
who  may  not  be  familiar  with  the  locality,  especially 
since  these  changes  were  effected,  we  present  in  the  ac- 
companying views  some  of  the  points  of  greatest 
interest,  but,  as  will  be  seen  by  reference  to  the  pro- 
gramme, there  are  many  others  on  both  sides  ot  the 
river,  which  will  be  visited,  and  which  are  calculated  to 
please  and  instruct  the  beholder. 

In  accordance  with  a  suggestion  made  by  Lord  Dufferin 
the  legislatures  of  the  State  of  New  York  and  the  Province 
of  Ontario,  acting  in  concert,  upwards  of  ten  years  ago 
took  steps  towards  securing  control  of  a  sufficient  quan- 
tity of  land  on  both  sides  of  the  Falls  for  the  free  use  of 
the  public,  where  they  would  be  protected  from  the 
annoyances  and  exorbitant  charges  to  which  they  had 
hitherto  been  subjected.  Under  an  act  passed  by  the 
Ontario  legislature  in  1885  the  Lieutenant-Governor 
was  authorized  to  appoint  a  Board  of  Commissioners, 
whose  duties  were  to  select  such  lands  as  might  be  re- 
quired for  the  above  purpose.  The  Commissioners  so 
appointed  had  surveys  made,  and  recommended  ihe 
purchase  of  the  territory  extending  from  the  Clifton 
House  southwards  following  the  general  direction  of 
the  river,  and  back  therefrom  a  distance  of  about  300 
yards  to  near  the  top  of  a  wooded  escarpment.  The 
total  area  of  these  lands  is  154  acres,  including  Cedar 
Islands,  the  Dufferin  group  of  islands  and  the  talus 
under  the  cliff"  from  the  Clitton  House  southwards  to 
the  margin  of  the  Horse  Shoe  Fall.  These  lands  were 
afterwards  purchased  by  the  government  of  Ontario  by 
arbitration,  at  a  cost  of  $436,813.24,  and  now  com- 
prise the  Queen  Victoria  Niagara  Falls  Park,  the  man- 
agement of  which  is  vested  in  the  Board  of  Park  Com- 
missioners. Subsequently  the  Dominion  government 
transferred  all  its  rights  in  these  lands  to  the  Commis- 
sioner. Since  the  purchase  by  government  of  the  lands 
comprising  the  Queen  Victoria  Park,  a  large  amount  of 
skilled  attention,  as  well  as  expenditure  of  money  has 
been  devoted  to  the  beautifying  of  the  park  grounds. 
It   will    be    remembered    that    towards    this    object    the 


ment  of  operations  by  the  company  on  the  first  of  the 
present  month,  in  fulfilment  of  the  terms  of  their  agree- 
ment. Visitors  to  the  convention  will  have  the  oppor- 
tunity of  viewing  these  operations,  and  of  learning  the 
plan    on    which    the    company    propose    to    utilize    and 
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Thf.  Hotel  Lafayette,   Niagara  Falls,  Ont. 

annual  payment  of  $25,000  by  the  Niagara  Falls  Power 
Co.  has  for  a  number  of  years  past  been  devoted. 

In  this  connection  additional  interest  has  been  given 
to  the  coming  convention  by  the  recent  refusal  of  the 
Ontario  government  to  extend  the  time  within  which 
the  power  company  might  begin  the  construction  of 
works  for  the  utilization  of  the  power  of  the  cataract  on 
the  Canadian    side  of  the   river,    and   actual  commence- 
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ROITE    OF    THE    NIAGARA    FALLS    PARK    &    RiVER    RAILWAY. 

transmit  power  from  the  Falls  to  manufactories  in  the 
immediate  localitj'  and  eventually  to  distant  points. 
The  company's  agreement  provides  that  they 
shall  have  completed  by  ist  November,  i8g8, 
water  connections  for  the  development  of  25,- 
000  h.  p.,  and  have  actually  ready  for  use  10,000 
developed  h.  p.  of  electric  or  pneumatic  power. 
j  After  the  visitors  to  the  convention  shall  have 
seen  the  herculean  task  which  has  been  accom- 
plished on  the  American  side  of  the  river  by  the 
Cataract  Construction  Co.,  with  which  the 
Canadian  company  is  closely  identified,  they 
will  not  be  disposed  to  doubt  the  certainty  of 
the  successful  completion  of  the  Canadian  un- 
dertaking. 

Closely    skirting    the    Canadian    side    of  the 
river  from    Chippewa   to    Queenston    runs    the 
Niagara    Falls    Park    and    River    Railway.      A 
plan  of  the  route,  together  with   an   illustration 
of  the  power  house  above  the  Falls,  accompany 
this  article.      From   the   cars  on    this   road   the 
visitor  is    given   a  complete   view   of  the  river 
throughout  those    parts    which   are    visited  by 
the  tourist.      The  road,  which  was  completed  in 
1893,  connects  at  Queenston  with  the  Niagara  Navigation 
Company's   steamers  from  Toronto.      The  trip  over  this 
road  from  Queenston  to  the  Falls  is  one  of  the  most  de- 
lightful to  be  found  in  the  world.      As  will   be  seen    by 
the  programme,  the  freedom  of  the  road,  which  is  under 
the  able  management  of  Mr.  Wilfred  Phillips,  has  been 
generously   tendered    to    members    and    friends    of   the 
Association  while  in  attendance  on  the  convention. 
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On  the  American  side  of  the  river  the  visitors  are  in- 
vited to  witness  many  highly  interesting  and  instructive 
sights,  including  a  trip  over  the  gorge  railway,  which, 
as  stated  in  a  previous  issue,  is  built  on  the  face  of 
the  cliff  down  near  the  edge  of  the  seething  current — as 
well  as  visits  of  inspection  to  various  electric,  hydraulic 
and    chemical     works    clustered    about    the    American 


the  annual  Banquet,  the  success  of  which  is  assured, 
the  above  brief  outline  should  suffice  to  show  the 
attractive  character  of  the  arrangements  which  have 
been  made  for  the  entertainment  and  instruction  of 
those  who  may  attend  this  Convention. 

Viewing    the  programme    from  a  ;scientific  and  com- 
mercial point  of  view,  it    will  be    found    to  be  not    less 


Upper  Power  Holse,  Niagara  Falls  Park  and  River  Railway. 


DlFFERIN    Isi.ANPS    FROM    .AhoVE    WvNN's. 


Falls,  and  of  which  the  gigantic  works  and  equipment 
of  the  Cataract  Construction  Co.  forms  a  fitting  center. 

Th^  excursion  to  Buffalo  and  the  inspection  of  the 
power  house  there,  in  which  the  current  generated  at 
Niagara  Falls  is  received,  transformed  and  put  to  com- 
mercial use,  will  certainly  not  be  the  least  pleasant  and 
instructive  feature  of  the  occasion. 

Without  entering  into  further  details,  such  as  are 
given  in  the  programme,  beyond  a   special  reference  to 


satisfactory.  The  papers*  are  of  a  highly  interesting 
and  instructive  character,  and  should  evoke  valuable 
discussion. 

Realizing  that  the  .Association  should  be  made  as 
helpful  as  possible  to  the  electrical  industries  of  the 
country,  the  Executive  have  recently  issued  a  letter  to 
electric  lighting  companies  throughout  the  country, 
asking  their  attendance  at  this  Convention  in  order  that 
proper  consideration  may  be   given  to  ways  and  means 
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whereby  the  interests  of  private  hghting  companies  may 
be  saved  from  annihilation  at  the  hands  of  the  munici- 
palities. As  was  pointed  out  in  our  last  issue,  this  is  a 
subject  which  should  engage  the  immediate  attention  of 
all  persons  who  have  capital  invested  in  electric  lighting 
machinery.  In  the  Canadian  Electrical  Association 
there  exists  ready  to  hand  an  organization  which  can  be 
made  use  of  to  further  this  object.  We  therefore  hope 
and  expect  to  see  the  electric  lighting  interest  largely 
represented  at  this  Convention,  and  action  taken  which 
will  prevent  the  wiping  out  of  the  large  amount  of 
private  capital  which  has  ingood  faith  been  invested  in 
the  electric  lighting  business. 


Mr.  J.  -A.  Kammerkr, 

Chief  S.-iles  .\genl  Ri.y.il  Electric  Company. 

Born  at  Suspension  Bridge,  N.  V.,  Mr.  Kammerer 
was  educated  at  the  public  and  private  schools  at  that 
place.  Up  to  the  year  1880  he  was  engaged  in  different 
branches  of  railway  work,  and  for  the  following  eleven 
years  in  train  dispatching  in  the  United  States  and 
Canada.  Since  April,  1891,  he  has  been  connected  with 
the  Royal  Electric  Company,  of  Montreal,  and  now  oc- 
cupies the  position  of  chief  sales  agent,  with  head  office 
at  Toronto.  We  regret  that  we  are  unable  to  publish 
portrait  herewith. 


AUTHORS  OF  CE.  A.  CONVENTION  PAPERS. 

That  our  readers  and  members  of  the  Canadian  Elec- 
trical .Association  maj'  become  acquainted  with  the 
gentlemen  who  have  consented  to  read  papers  at  the 
forthcoming  convention  at  Niagara  Falls,  we  present 
the  accompaninyg  portraits  and  brief  biographical 
sketches.  One  or  two  photos  had  not  come  to  hand  at 
time  of  going  to  press,  consequently  the  omission. 


Mr.  John  Mirphy, 

Superintendent  of  I'ower  Honses,  Ottaw.-i  Electric  Company. 

Mr.  Murphy  was  born  in  Ottawa  and  educated  at  the 
common  schools.  During  a  term  at  Ottawa  University 
he  acquired  a  taste  for  electrical  work,  and  entered  into 
employment  with  the  Bell  Telephone  Company  in  1884. 
He  has  been  continuoush-  engaged  in  various  branches 
of  electric  light  and  power  work  since  that  time,  and 
during  the  past  three  years  has  occupied  the  position  of 
superintendent  of  power  houses  for  the  Ottawa  Electric 
Company. 


Mr. 

Chief  Sales  Agent 


F.  C.  Ar.mstrong, 

Canadian  General  Electric  Company. 


For  a  number  of  years  Mr.  Armstrong  has  been  con- 
nected with  the  Canadian  General  Electric  Company,  of 
late  years  as  chief  sales  agent.  He  is  well-known  in 
electrical  circles,  and  has  taken  an  active  interest  in  the 
work  of  the  Canadian  Electrical  Association,  having 
served  as  a  member  of  the  Executive  Committee,  as  well 
as  contributed  papers  on  different  subjects  at  past  con- 
ventions. 


Mr.  \V.  a.  Johnson. 

Mr.  Johnson  has  been  connected  with  electrical  mat- 
ters and  manufacturing  for  22  years,  for  the  last  15 
years  having  made  a  specialty  of  dynamos,  arc  lamps, 
accumulators,  etc.  Previous  to  1894  he  was  general 
manager  of  the  Ball  Electric  Light  Co.  (the  pioneer 
manufacturing  company  of  Canada),  he  having  suc- 
cessively acted  for  said  company  as  mechanical  superin- 
tendent, secretary  and  engineer.  Early  in  1894,  after 
disposing  of  his  interest  in  the  Ball  Company,  Mr. 
Johson  started  a  manufacturing  and  contracting  busi- 
ness under  the  style  of  W.  A.  Johnson  Electric  Com- 
pany, and  has  built  up  a  large  and  increasing  trade. 
His  long  practical  experience  has  secured  to  his  firm 
the  Canadian  representation  of  several  well-known 
.American  firms,  such  as  the  Electric  Storage  Battery 
Co.,  the  Walker  Railway  apparatus,  the  Wagner  trans- 
former, the  Manhattan  and  Puritan  arc  lamp,  etc. 


Mr.  William  Thompson, 

Superintendent  Waterworlcs  and  Electric  Light  Plant,  Motitreal  West,  Que. 

Mr.  Thompson  was  born  in  Middlesbro,  Eng.,  the 
home  of  the  iron  trade,  and  came  to  Canada  in  1883, 
finding  employment  in  Toronto  and  Brampton. 

Since  i8qi  he  has  been  employed  by  Armstrong  & 
Cook,  as  superintendent   and   chief  engineer,  operating 
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their  waterworks  and  electric  light  plant  at  Montreal 
West,  Que.  Both  the  electric  and  waterworks  systems 
were  installed  under  his  supervision. 

To  thoroughly  equip  himself  and  master  all  the  de- 
tails ot  his  profession,  Mr.  Thompson  has  taken  a 
special  course  in  analytical  chemistry  under  the  tuition 
of  the  well-known  chemist,  Prof.  J.  T.  Donald,  of 
Bishop's  University,  Montreal. 


si^r-- 
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Mr.  a.  M.  Wicke.vs, 

Electrician  and  Engineer  for  the  Ontario 

Mr.  VVickens  served  his  apprenticeship  as  a  machinist 
at  the  works  of  the  Waterous  Engine  Works  Company, 
Brantford,  leaving  there  at  the  expiration  of  his  term  tor 
the  western  states.  Returning  to  Canada  in  1874,  he 
was  employed  as  erecting  engineer  for  the  \\'orswick 
Engine  Co.,  of  Guelph,  until  1885,  at  which  time  he 
moved  to  Toronto,  taking  the  situation  of  engineer  at 
the  Globe  office.  This  w-as  when  the  first  incandescent 
lights  were  installed  in  Toronto.  When  the  Globe 
office  was  moved  to  the  new  building  at  the  corner  of 
Yonge  and  Melinda  streets,  a  change  was  made  from  a 
shafting  and  belt  transmission  to  an  electric  drive  and 
transmission  of  power,  this  equipment  being  the 
first  of  its  kind  in  Canada,  and  consisting  of  a  motor  for 
each  machine,  making  a  total  of  14  motors  tor  58  or  60 
h.p.  These  were  the  first  motors  in  use  in  the  city  of 
Toronto.  Shortly  after  this  plant  was  installed  Mr. 
Wickens  accepted  his  present  position  as  engineer  and 
electrician  for  the  Ontario  government. 


which  lim-'  the  street  railway  was  transferred  from  the 
Frank  Smith  Company  to  the  city,  and  afterwards  to  the 
present  company.  In  this  connection  Mr.  Carr  became 
familiarly  associated  with  street  railway  matters.  Early 
in  the  year  1893  he  accepted  the  position  of  private 
secretary  to  .Mr.  H.  A.  Everett,  manager  of  the  Toronto 
Railway  Company,  and  shortly  afterwards  the  greater 
portion  of  the  system  was  converted  into  an  electric 
road,  which  afl^orded  Mr.  Carr  much  practical  ex- 
perience in  the  equipment  and  operation  of  an  electric 
railway.  His  appointment  as  manager  and  treasurer 
of  the  London  Street  Railway  Company  was  made  on 
February  11,  1895,  since  which  time  the  road  has  been 
changed  to  an  electric  system. 

Mr.  D.  H.  Keelev, 

Superintendent  Go\cmmcnt  Telegraph  .Service. 

Mr.  Keeley  has  long  been  prominently  connected 
with  telegraph  work,  having  for  a  number  of  years 
been  employed  as  assistant  to  the  late  Mr.  F.  X.  Gis- 
borne,  who  was  superintendent  of  government  tele- 
graphs from  the  beginning  of  the  service  until  his  death 
in  the  year  1892.  Since  that  time  Mr.  Keeley  has  had 
entire  charge  of  this  service,  executing  his  duties  in  a 
manner  which  is  said  to  be  highly  satisfactory  to  the 
department.  His  wide  and  varied  experience,  as  may 
be  estimated  from  the  fact  that  the  government  tele- 
graph service  now  includes  2,451  miles  of  land  lines 
and  206  miles  of  submarine  cables,  assures  an  interest- 
ing paper  at  the  approaching  convention. 


Mr.  Carr  was  born  at  Barrie,  Ont.,  and  at  the  age  of 
sixteen  years  removed  to  Toronto,  where  he  took  a 
three  years'  course  in  a  commercial  college.  He  was 
afterwards  employed  for  three  years  in  the  office  of  Mr. 
W.  T.  Jennings,  then  city  engineer  of  Toronto,   during 


A  BIT  OF  TELEPHONE  HISTORY. 

At  the  annual  dinner  of  the  National  Telephone  Com- 
pany of  Great  Britain,  held  in  London  the  other  day, 
Mr.  W.  H.  Preece,  in  responding  to  a  toast  on  "  Tele- 
phony," gave  an  intetesting  hit  of  history  anent  the  early 
days  of  the  telephone.  "  Exactly  20  years  ago,"  said 
he,  "  the  postmaster  general  of  that  day  commissioned 
Mr.  Fischer  and  myself  to  proceed  to  America  for  the 
purpose  ot  inquiring  into  the  invention  of  a  curious  in- 
strument that  transmitted  the  voice  from  one  end  of  the 
land  to  the  other."  He  went  determined  to  expose  the 
fraud,  but  had  not  been  in  company  of  Graham  Bell  five 
minutes  before  he  became  an  ardent  believer,  and  ever 
since  then  the  apostle  of  the  telephone.  Comparing  the 
receiver  of  to-day  with  what  he  brought  from  the  States 
20  years  ago,  there  was  not  very  much  difference.  In 
extending  the  use  of  the  telephone  in  England  they  had 
to  encourage  mutual  assistance  between  the  suppliers 
and  the  subscribers.  The  system  was  growing  very 
rapidly  in  I--ngland,  and  although  the  trunk  wires  had 
fallen  into  the  hands  of  the  post-office,  there  were  more 
trunk  wires  being  operated  in  Great  Britain  than  in  the 
whole  of  Europe. 


.A  good  arli(ici:il  water  cement  is  obtained  by  heating-  for  some 
hours  to  redness  a  tnixture  of  3  parts  of  clay  and  1  part  of  slaked 
lime  by  measure. 

The  Consolidated  Railway  Company's  system  in  Victoria,  X'ancouver 
and  New  Westminster,  has  passed  into  the  hands  of  an  English  syndi- 
cate, to  l>e  known  as  the  British  Columbia  Klectric  Railways  Company, 
Limited. 

Mr.  A.  J.  CorViveau,  who  was  one  of  the  promoters  of  the  Montreal 
Park  and  Island  Railw.ny,  is  now  forward  with  a  scheme  to  construct  a 
network  of  trolleys  through  the  eastern  townships  of  Ouebec,  connect- 
ing Montreal  and  the  >oulh  shore  with  .St.  Johns  and  other  leading 
towns.  The  line  as  proposed  would  be  one  hundred  and  fifty  miles  in 
length,  and  would  pass  through  Chanibly,  St.  Johns,  Hedford,  Cowans- 
ville,  St.  Ilyacinihe,  Swectsbutg,  Knowllon,  Magog  and  Shetbrooke. 
The  power  is  to  l>e  obtained  from  the  Chanibly  Water  Power  Company, 
and  the  cars  are  to  be  run  forty  miles  an  hour.  The  capital  required, 
which  is  to  he  provideil  by  Canadians,  .\mericans  and  Parisians,  is 
placed  at  $2,000,000. 

.■\n  engineer  gives  an  accoiiiil  of  a  method  of  letnoviiig  and  re- 
placing a  broketi  foundation  bolt  for  an  engine  as  follows  :  .A  \- 
iiK-h  boll  was  broken  off  below  the  capstotie,  about  40  inches  from 
the  top  mil.  The  upper  piece  was  removed  and  a  one  inch  ratchet 
bit  inserted  through  its  4-inch  pipe  case  and  a  short  vertical  hole 
drilled  in  the  top  of  the  brokoti  piece  and  threaded  to  receive  a 
left-hand  eye  boll,  by  which  the  bolt  w.is  unscrewed  from  lower 
nut  (thai  was  fortuiialelv  set  in  a  pocket  of  Ihe  bearing  casting) 
and  lifted  out  of  llic  hole,  a  piece  welded  on  threaded,  provided 
with  a  right-handed  stud  eye  in  ihe  lop  10  handle  it  .ind  screw  il 
into  the  bollotn  nul  ag.'iiti,  .'iml  it  was  sticcesst'tillv  replaced  at)d 
the  connection  with  tlie  lied  plate  restored. 
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CANADIAN  ASSOCIATION  OF  STATIONARY 
ENGINEERS. 


BROCKVILLE    NO.    I  5. 

J.  Aikens,  secretary  of  the  above  association,  writes  : 
"At  our  last  regular  meeting  we  had  the  pleasure  of 
initiating  two  new  members,  and  several  others  are 
making  enquiries  about  joining.  Hro.  jolin  (irundy 
suggested  the  plan  of 
having  junior  and 
senior  classes  in  our 
educational  depart- 
ment, as  some  mem- 
bers could  not  work 
out  the  more  ad- 
vanced rules.  The 
idea  proved  to  be  a 
good  one,  and  much 
appreciated  by  the 
members.  Brother 
(irundy  is  junior 
teacherand  past  presi- 
dent; Bro.  Chapman 
senior  teacher. 

.WNU.iVL     B.\NQUET    Ol- 
HAMILTON  NO.    2. 

.\  large  number  of 
engineers  and  their 
friends  gathered  at 
the  Commercial 
Hotel,  Hamilton,  on 
the  evening  of  the 
15th  ultimo,  the  oc- 
casion being  the  annual  banquet  of  Hamilton  No.  2,  C.A. 
S.  E.  Mr.  R.  Mackie  performed  the  duties  of  chairman  in 
his  usually  happy  manner.  Among  those  present  were 
.\ld.  F"indlay,  Donald  and  McLeod;  Messrs.  Geo.  Black, 
manager  G.  N.  W.  Telegraph  Co.;  W.  H.  Ballard,  In- 
spector of  Public  Schools,  and  Mr.  Gill,  B.A.,  of  the 
Collegiate  Institute.  A  first-class  supper  was  served  by 
Mr.  Maxey,  and  was  followed  by   the  toast    list,    "  The 


grew  ;  "  Manufacturers,"  Mr.  Rodgers  ;  "  Sister  Asso- 
ciations," Messrs.  Walter  Hosie,  Toronto,  and  J.  Geary, 
Guelph  ;  "The  Learned  Professions,"  Messrs.  George 
Black,  W.  H.  Ballard  and  Mr.  Gill;  "The  Press," 
Mr.  J.  H.  Mattiee,  of  the  Globe,  and  the  Host  and 
Hostess,  Mr.  Maxey.  The  musical  programme  con- 
sisted of  solos  by  Messrs.  W.  S.  Hyslop,  M.  Wilson, 
W.  Hood,  Rod  Hariss  and  W.  S.  Wilson,  and  duets 
by  Messrs.  Hyslop  and  Wilson,  Mr.  T.  Blain  playing 
the  accompaniments.      The  committee   in  charge  of  the 

banquet  was  com- 
posed of  Messrs.  R. 
Mackie,  chairman,  J. 
Ironsides,  secretary, 
W.  Norris,  W.  Ste- 
vens, J.  Johnston  and 
W.  Cornish. 

THE    engineers'    .\CT. 

The  committee  ap- 
pointed bv  the  Cana- 
dian and  Ontario  As- 
sociations of  Station- 
ary Engineers  to  look 
after  the  proposed  li- 
cense bill  to  be  pre- 
sented to  the  Domin- 
ion government  ex- 
pect to  go  to  Ottawa 
earlv  this  month. 
The"  bill  will  likely  be 
considered  by  the 
committee  within  the 
next  two  weeks,  and 
Messrs.  .'\.  M.  Wick- 
ens,  Arthur  Ames  and 
James  Devlin  will  be  present  to  explain  its  objects.  It 
is  the  desire  of  the  stationary  engineers  to  be  placed 
on  the  same  footing  as  the  marine  engineers,  and  it  is 
hoped  that  this  will  finally  be  accomplished. 


The  Bedford  Electric  Company  will  shortly  erect  a  power  house 
at  Halifax,  N.  S. 

Mr.  J.  G.  Lawson,  for  several  years  past  foreman    enK^ineer    on 
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"  MoWAT  Gate,"  at  Enikanh-;  to  Oieen  V'ictvm 

Queen  "  and  "Governor-General"  being  duly  honored 
by  singing  "God  Save  the  Queen"  and  "The  Maple 
Leaf  Forever."  The  various  toasts  were  responded  to 
as  follows  :  "  Dominion  Parliament  and  Local  Legis- 
lature," Mr.  James  McGlanchlin*;  "Our  .Army  and 
Navy,"  Mr.  T.  Carter;  "The  Mayor  and  Corporation," 
Aid.  Findlay,  Donald  and  McLeod  ;  "  Executive  Head," 
Messrs.  A.  M.  Wickens,  W.    Blackgrove  and   R.  Petti- 


I  \  I  \i  1  -.  (K  I.,  -Ml,,,',.,  i\,,'\.  I-,  I'.  iV  R.  R.  IN  THE  Distance. 

the  construction  staff  of  the  Canadian  General  Electric  Com- 
pany, has  severed  his  connection  with  that  company  and  g-one  to 
England  to  join  Mr.  W.  Rutherford,  formerly  chief  engineer  of  the 
Canadian  General  Electric  Company  and  now  manager  of  the 
electric  traction  department  of  the  English  tirm  of  Dick,  Kerr  & 
Co.  Mr.  Lawson's  departure  is  much  regretted,  not  only  by  the 
members  of  the  C.  G.  Comp.any's  staff,  but  also  by  the  electrical 
]niblic  generally  in  Canada  who  have  had  an  opportunity,  through 
personal  contact,  of  appreciating  his  thorough  knowledge  o( 
practical  electric-technics  and  his  estimable  personal  character. 
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The  attention  of  our  readers  is  directed 
A  New  Department,  to     the     "Educational     Department" 

which  appears  for  the  first  time  in  this 
number.  This  department  has  been  established  in  the 
interest  and  for  the  benefit  of  students  of  electricity  and 
steam  engineering  who  may  be  desirous  of  qualifying 
themselves  to  fill  positions  of  responsibility  in  the  future. 
The  first  of  a  series  of  articles  by  Mr.  Wm.  Thompson, 
of  Montreal,  written  with  this  object  in  view,  appears  in 
the  new  department  in  the  present  number.  Much  of 
the  information  which  will  appear  from  month  to  month 
in  these  articles  will  be  adapted  to  the  requirements  of 
engineers  who  may  wish  to  qualify  themselves  to  pass 
the  examinations  of  the  Ontario  Association  of  Station- 
ary Engineers.  These  articles  will  well  repay  perusal 
by  persons  desirous  of  gaining  a  clear  and  thorough 
knowledge  of  the  foundation  principles  of  mathematics, 
and  of  electricity  and  steam  engineering,  for  the  proper 
understanding  of  which  a  knowledge  of  mathematics  is 
essential.  In  anticipation  of  large  additions  to  the 
number  of  our  subscribers,  several  hundred  copies  of 
the  issues  of  The  News  containing  the  first  of  this 
series  of  articles,  will  be  preserved.  Our  readers  will 
confer  a  favor  by  making  as  widely  known  as  possible 
the  fact  of  the  publication  of  these  articles. 


The  American   Steam   Users'   Associa- 
value  01  Mechanlt^l    j  „j|    ^gnt  out  enquiries  designed 

Stokers.  •'  -10 

to    draw    forth    information    as  to  the 

value  of  mechanical  stokers.  The  questions  asked 
were:  "Do  Stokers  Save  Coal  over  Hand  Firing?" 
"  Do  Stokers  Save  Labor  over  Hand  Firing?"  "  Do 
Stokers  Save  Smoke  over  Hand  Firing?"  In  answer 
to  the  first  question,  one  report  showed  a  loss,  five  no 
saving,  and  six  a  saving.      To  the  second  question  one 
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answer  showed  an  increased  cost  for  labor,  three  no 
saving,  and  eight  a  saving.  To  the  third  question  re- 
plies from  two  soft  coal  plants  were  in  the  negative,  and 
seven  in  the  affirmative.  None  of  those  who  sent  in  re- 
plies would  undertake  to  state  that  a  net  gain  had  been 
effected  by  the  use  of  the  stoker.  We  would  be  pleased 
to  print  the  views  of  any  of  our  readers  who  may  have 
had  experience  with  apparatus  of  this  character,  or 
with  any  kind  of  apparatus  by  the  use  of  which  it  is 
claimed  to  be  possible  to  effect  a  saving  in  fuel  while 
maintaining  the  efficiency  of  the  steam  plant.  The  coal 
pile  is  the  direction  in  which  every  owner  and  operator 
of  a  steam  plant  should  turn  his  attention  in  these  days 
of  enforced  economies.  In  times  past,  when  the  prin- 
ciples of  combustion  and  of  steam  generating  appliances 
were  less  perfectly  understood  than  to-day,  many  a 
fortune  went  up  the  chimney  in  the  form  of  smoke. 
And  notwithstanding  the  advancement  that  has  taken 
place  in  engineering  knowledge,  the  waste  of  fuel  is 
still  enormous. 


Tr.wsformers  are  frequently  regarded 
Tiansformers.       as    a    very    simple  piece  of  apparatus, 

that  need  not  be  taken  any  further 
notice  of  once  they  are  securely  put  up  on  their  pole 
and  connected  into  the  lines.  And  yet  the  more  they 
are  studied  the  more  features  they  present  worthy  of 
careful  attention.  We  have  referred  before  to  the  ad- 
vantage of  selecting  transformers  less  on  the  basis  of 
price  than  on  that  of  efficiency,  and  we  would  draw 
attention  to  some  of  the  effects  of  the  "drop"  as 
seriously  affecting  the  service.  It  is  becoming  more 
and  more  usual  to  use  transformers  "  banked  "  on 
secondary  mains,  so  that  moreequal  distribution  of  poten- 
tial may  be  attained,  and  to  economize  in  the  matter  of 
transformers.  Now  if  different  makes,  or  even  different 
sizes  of  the  same  make  be  employed,  it  is  extremely 
probable  that  they  will  have  different  "  drops,"  so  that 
if  they  be  all  connected  to  the  same  secondaries,  it  is 
evident  that  those  that  have  the  smallest  drops  will  take 
more  than  their  due  share  of  the  load.  This  condition 
may  exist  to  such  an  extent  that  a  very  few  low-drop 
transformers  may  have  to  take  the  whole  load  of  a 
circuit,  in  which  case  the  least  unfavorable  result  will 
be  the  diminution  of  the  voltage  on  the  lamps,  and  may 
possibly  even  cause  fuses  to  goon  the  transformers  ;  or 
if  overfused  they  may  burn  out.  That  this  is  not  a 
visionary  result,  the  possibility  of  which  exists  only  in 
the  mind  of  a  pure  theorist,  is  evidenced  by  the  recent 
trouble  on  a  system  in  western  Ontario,  which  was 
traced  to  this  cause. 


The  Electro  Zeitschrift  describes  a 
P'°"^^g;™°"''«  new    process    of    restoring    worn    out 

belting  which  has  recently  been  brought 
out  by  Max  Krieger  &  Co.,  Berlin,  and  which  consists 
essentially  in  imbedding  the  belting,  after  it  has  been 
thoroughly  cleaned,  in  a  special  composition  and  sub- 
jecting it  therein  to  a  moderate  heat.  This  composition, 
which  contains  a  number  of  different  silicates,  serves 
two  purposes,  namely,  to  add  fat  to  belts  which  have 
lost  their  pliability,  and  abstract  it  from  those  which 
already  have  too  much.  The  fat  seems  to  flow  from 
the  belt  to  the  composition,  or  vice  versa,  till  a  kind  of 
equilibrium  is  established.  The  effect  of  the  silicate 
composition  can  be  increased  by  raising  the  tempera- 
ture, so  that  by  this  means  old  resined   belts  can  be  re- 


stored to  their  original  pliability,  and  made  available 
for  use  for  a  considerable  time  longer.  .\  second  ad- 
vantage of  this  moistening  of  the  leather  consists  in 
this,  that  stretched  belts  under  this  treatment  return  to 
their  original  length.  If  a  belt,  therefore,  is  first 
saturated  with  fat  and  then  deprived  of  it  by  this  pro- 
cess, it  becomes  more  dense  and  lasts  longer.  It 
acquires  an  extraordinary  power  of  resisting  subsequent 
stretching.  Belts  that  have  been  treated  in  this  way 
work  very  uniformly  for  a  long  time,  and  require  very 
little  lubricating.  The  use  of  resin,  etc.,  for  increasing 
friction  becomes  altogether  unnecessary.  The  power  of 
absorbing  lubricants  is  very  much  reduced,  so  that  the 
belts  will  run  a  long  time  before  they  require  to  be 
treated  again.  The  inventors  assert  that  the  life  of  a 
belt  is  doubled  by  this  process,  an  assertion  which,  if 
verified,  ought  to  lead  to  its  being  extensively  adopted. 


Electric  lighting  companies  and  con- 

Central  station  ...  .    ,  i.    j     •         «.u 

„         _    .        sumers    alike,     are    mterested    m    the 
Management.  ' 

matter  of  rates,  and  this  is  a  matter  to 
which  a  great  deal  of  attention  is  being  paid  by  the 
more  enterprising  class  of  managers.  In  order  to 
popularize  electric  light,  it  is  necessary  to  give  good 
light,  and  to  supply  it  at  a  very  reasonable  cost.  More 
especially  is  this  so  in  places  where  consumers  are 
under  the  necessity  of  exercising  economy,  and  where, 
in  consequence,  the  relative  value  of  coal  oil  is  higher 
than  in  towns  where  business  is  larger  and  more 
renumerative.  As  a  general  rule,  not  sufficient  atten- 
tion is  paid  to  offering  inducements  to  the  more  remu- 
nerative class  of  consumer,  while  such  poor  business  as 
thai  afforded  by  churches,  lodges,  rinks,  &c.,  is  eagerly 
sought  for.  A  church,  contracting  for  100  lights,  must 
have  that  capacity  always  kept  for  it  by  the  central 
station,  which  therefore  cannot  obtain  for  that  100 
light  capacity  as  high  figures  as  it  does  for  100  light 
capacity  rented  for  commercial  or  residential  purposes, 
because  churches  and  halls  usually  obtain  considerably 
reduced  rates.  It  is  not  safe  to  assume  that  the 
churches  will  be  lighted  only  on  nights  when  stores, 
&c. ,  are  not,  because  there  are  evening  services  on 
week  days  and  festivals,  when  their  load  is  on  at  the 
same  time  as  the  ordinary  commercial  load.  It  is 
therefore  only  just  that  such  places  should  pay  for  their 
lighting  a  proportionately  higher  rate.  The  lighting 
period  should  be  divided  into  parts,  representing  period 
of  heavy  load,  of  half  load  and  of  light  load  ;  and 
inducements  should  be  offered  to  consumers  to  arrange 
for  such  consumption  as  they  require  to  be  at  light  load 
periods  as  much  as  possible.  A  little  reflection  will 
indicate  to  thoughtful,  enterprising  managers  many 
ways  of  increasing  their  income  without  proportionately 
increasing  their  expenses. 


The    extent    to  which    socialistic  ideas 

state  Regulation  of  •.     •       ..  „j  ,.•  •     c 

prevail    in    these  modern  times   is  tor- 

Companies.  ^ 

cibly  illustrated  by  the  recent  enact- 
ment of  the  Indiana  State  Legislature  reducing  street 
car  fares  in  Indianapolis  from  five  to  three  cents.  It 
seems  a  monstrous  thing  that  companies  who  have 
interested  large  amounts  of  capital  in  an  enterprise 
designed  to  serve  the  public  convenience,  should  be 
obliged  to  charge  for  their  service  whatever  price  the 
legislature  may  determine.  No  objection  is  raised  to 
the  right  of  the  municipal  and  state  governing  bodies  to 
regulate    within   reasonable  limits  the  charges  of  com- 
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panies  operating  under  public  franchises,  but  it  is  mani- 
festly unjust  that  these  bodies  should  have  the  power  to 
absolutely  fix  a  maximum  price  for  the  service  rendered 
by  such  companies.  In  nine  cases  out  of  ten  governing- 
bodies  lack  the  requisite  information  regarding  cost  of 
plant  and  operation  of  such  companies  to  enable  them 
to  determine  what  the  charge  for  service  should  be  in 
order  that  the  company  may  realize  something  upon  its 
invested  capital  and  the  labor  devoted  to  the  conduct 
of  the  enterprise.  The  public  are  too  prone  to  regard 
companies  as  proper  objects  for  assault  in  any  and  every 
form.  The  suspicion  that  a  company  is  making  a  few 
dollars  as  the  result  of  its  enterprise,  is  sufficient  to 
arouse  public  jealousy  and  opposition.  If  this  condi- 
tion of  affairs  continues  to  develop  it  will  be  the  means 
of  checking  enterprise  and  improvement  to  a  very 
deplorable  degree.  The  decision  ot  the  Courts  as  to 
the  legality  of  the  Indiana  Statute  above  referred  to  will 
be  awaited  with  interest.  It  is  extremely  doubtful 
whether  under  the  most  favorable  circumstances  a  street 
railway  company  can  pay  its  way  on  a  three  cent  fare, 


versation  by  telephone  in  all  parts  of  America,  the 
Japanese  use  words  corresponding  in  meaning  to 
"  V'ou  !  You  !"  The  opening  of  the  first  telephone  line 
in  Japan  was  made  the  occasion  of  a  public  holiday,  and 
it  is  recorded  that  thousands  of  the  natives  took  up  a 
position  along  the  line  for  the  purpose  of  seeing  the 
first  message  travel  along  the  wire. 

X       X       X       X 

I  LEARN  that  you  propose  to  publish,  before  the  ther- 
mometer takes  another  rise,  and  the  recollection  of  the 
recently  vanished  coal  pile  passes  out  of  mind,  some 
particulars  and  illustrations  of  electric  heating  appli- 
ances, and  the  uses  to  which  they  are  adapted.  In 
next  issue  I  may  feel  called  upon  to  dilate  upon  the 
heat  dispelling  qualities  of  the  electric  fan.  It  is  thus 
that  in  the  endeavor  to  be  up-to-date  we  must  suddenly 
switch  out  of  one  set  of  conditions  into  another. 


ELECTRIC  HEATING  AND  COOKING 
APPLIANCES. 

The   Canadian   General   Electric   Company    are    now 


especially  in  view  of  the  fact  that  the  traffic  is  constantly 
being  reduced  by  the  use  of  the  bicycle.  If  we  mistake 
not,  one  or  two  American  street  railway  companies 
voluntarily  gave  the  three  cent  fare  a  trial  a  year  or  two 
ago,  but  were  compelled  to  abandon  the  experiment, 
on  the  ground  that  it  could  not  be  made  to  pay. 


BY  THE  WAY. 

A  LE.-VR.NEW  commission  of  (lerman  experts  has  arrived 
at  the  following  definition  of  a  boiler  explosion  : — "A 
steam  boiler  explosion  takes  place  when  the  walls  of  a 
boiler  undergo,  through  the  working  of  the  boiler,  a 
rupture  in  such  a  way  that,  through  an  outburst  of 
water  and  steam,  a  sudden  equalization  of  the  pressures 
interior  and  exterior  to  the  boiler  occurs.  "  That  is  to 
say,  a  steam  boiler  explosion  is  what  takes  place  when 
the  boiler  bursts  ! 

X       X       X       X 

We  are  told  that  instead  of  the  word  '■  Hello,  "  which 
has  come   to  be   the   recognized    introductory   to    a  con- 


offering  for  sale  a  complete  line  of  electric  heating  and 
cooking  appliances,  manufactured  by  the  American 
Electric  Heating  Corporation  of  Boston.  These  appli- 
ances have  been  worked  out  very  carefully  in  detail,  so 
as  to  secure  the  greatest  possible  durability  and  economy 
in  operation,  and  seem  likely  to  find  a  very  wide  market 
throughout  the  Dominion,  especially  at  points  where  a 
day  service  is  furnished  by  the  local  lighting  company. 
The  convenience,  cleanliness  and  general  desirabilit_\  of 
electrical  appliances  for  heating  and  cooking  will  be 
recognized,  while  at  the  prices  at  which  current  is  sold 
now-a-days,  their  economy  is  sufficiently  high  to  admit 
of  their  having  in  the  immediate  future  a  wide  field  for 
usefulness.  We  present  a  cut  showing  an  assortment 
of  these  appliances,  which  include  a  wide  range  of 
articles  for  different  purposes,  including  room  heaters, 
car  heaters,  baking  ovens,  chafing  dishes,  five  o'clock 
tea  sets,  portable  stoves,  broilers,  sad  irons,  curling 
tong  heaters,  tailors'  irons,  hot  water  urns,  glue  pots, 
and  a  great  nimiber  of  equally  useful  articles. 
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THE  WATER  POWER  OF  THE' CHAUDIERE 
FALLS. 

The  attention  now  centred  in  water  powers  as  a  means 
of  developing:  electricit)-,  and  the  increasing  adaptability 
of  the  latter  for  commercial  purposes,  justifies  the  follow- 
ing description  and  illustrations  of  the  Chaudiere  P'alls. 
These  falls  are  situated  on  the  Chaudiere  river,  about 
two  miles  from  its  junction  with  the  St.  Lawrence  river, 


Chaudiere  Falls — Looking  South. 


six  miles  below  the  city  of  Quebec,  and  are  said  to  offer 
excellent  facilities  as  a  manufacturing  centre.  It  is  the 
only  water  power  of  any  size  now  available  on  the  south 
shore  of  the  St.  Lawrence  in  that  vicinity,  and  will 
probably  be  utilized  at  an  early  date  for  supplying  electric 
light  and  power  to  the  adjacent  municipalities. 

At  the  request  of  Messrs.  Hall  &  Price,  of  Quebec,  a 
report  on  the  power  of  the  river  at  the  falls  was  made  by 

Mr.  W.  A.  Ashe,    C.E.,    of     

Quebec.  The  report  states 
that  from  the  cross-section 
of  the  river,  at  the  point  A- 
B  on  the  accompanying 
"  plan  of  a  part  of  the 
Chaudiere  river,"  the  river 
was  discharging  1,365  cubic 
feet  per  second,  or  5,1 18,750 
foot  pounds  per  minute,  or 
the  equivalent  of  155. 1   h.p. 

Mr.  Ashe  further  says  : 
"Ninety-tour  (94)  feet  of 
head  could  be  obtained  be- 
tween the  point  marked 
"  high  water  level  "  and  the 
crest  of  the  falls,  and  it  is 
this  head  that  I  should 
recommend  the  use  of,  when 
the  fullest  power  is  required 
of  the  falls.  With  this  head 
and  the  flow  we  have  deter- 
mined, we  should  obtain 
14,610  gross  horse  power, 
and,  assuming  the  effective 
horse  power  as  being  65  per 
cent,  of  this  (really  10  per 
cent,    less    than    we   should 

get  from  a  properly  constructed  turbine),  this  head 
would  give  us  9,497  effective  horse  power  ;  and,  as  we 
have  decided  to  only  count  on  half  these  amounts,  the 
greatest  horse  power  that  these  falls  can  be  certainly 
depended  on  to  furnish  at  the  lowest  stage  of  the  river 
would  be  4,750  h.  p. 

The  head  which  1  should  recommend  on  account  of 
convenience  in  situation,  being  some  350  feet  nearer  the 
falls  than  in  the  last  case,  would  be  at  the  point  "  C  " 
(see  plan  of  Chaudiere  Falls).  Here  we  should  obtain 
a  head  of  79  feet,  and  the  powers  which    we  should  ob- 


tain would  be  as  follows  :  12,253  gross,  or  7,964  effect- 
ive horse  power.  So  that,  assuming  half  this  amount 
as  being  absolutely  safe  to  count  upon  for  the  lowest 
possible  stage  of  the  river,  we  should  obtain  3,980 
effective  horse  power." 

There  is  a  natural  trench  through  which  the  conduct- 
ing pipe  could  be  laid  from  the  level  of  the  top  of  the 
falls  to  the  point  "  C,"  and  at  the  lower  point  where  the 
"lower  head"  with  the 
intake  to  the  conducting 
pipe  would  be  made,  the 
river  bed  between  the 
island  and  main  land  is 
only  about  100  feet  wide, 
and  could  be  easily 
dammed,  having  an  out- 
crop of  limestone  which 
would  form  an  excellent 
foundation,  while  the  over- 
flow would  discharge  im- 
mediately into  the  tails 
without  further  expense. 

Concluding  his  report, 
Mr.  Ashe  states  that  the 
Chaudiere  Falls  as  a  power 
is  superior  in  every  sense 
to  that  of  the  Falls  of 
Montmorency.  Great  as 
is  the  total  available  head 
of  the  Montmorency  River, 
this  is  more  thanxompen- 
sated  by  the  [  greater 
volume  of  water  passing 
through  the  Chaudiere,  not  at  any  particular  time,  but 
at  the  lowest  stages  of  either  river. 

The  latest  turbines  being  guaranteed  to  reproduce  80 
per  cent,  of  the  gross  horse  power,  and  taking  the  gross 
horse  power  as  calculated  by  Mr.  Ashe  as  12,253  ^'^  79 
feet  head,  we  find  the  actual  effective  horse  power  to  be 
9,802  ;  and  taking  one-half  of  this  as  he  does  for  the  low- 
est possible  stage  of  the  river,  we  get  4,901  effective  h.p. 


FJJMfu-iturffn  C£.  Dei. 


This    valuable  water    power  is    now   owned  by  Mr.    H. 
M.  Price,  of  Quebec. 


IMPROVING  EVERY  YEAR. 

Mr.  Harry  Kendrick,  Walketville,  Ont.,  writes:  "Find  en- 
closed $1.00  for  my  subscription  to  May,  1897.  I  think  your 
journal  is  improving  ever)'  jear.  I  think  every  number  is  worth 
keeping  for  future  reference.  I  have  all  the  numbers  for  at  least 
four  years  back." 


Close  the  valve  on  the  discharge  pipe  of  your  steam  pump  while 
it  is  running,  and  unless  it  stops,  the  valves,  plunger,  or  both  leak 
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TORONTO  TECHNICAL  SCHOOL  EXAMINA- 
TIONS. 
We  print  below  a  copy  ot  the  examination  papers  in 
Electrical  Engflneeringf  and  Steam  and  Steam  Engine, 
submitted  to  students  of  the  Toronto  Technical  School 
at  the  close  of  the  session,  these  subjects  being  under 
the  direction  of  Mr.  Jas.  Milne.  In  our  July  issue  we 
hope  to  publish  correct  solutions  of  the  questions,  and 
students  and  others  interested  are  asked  to  work  out 
the  problems  and  compare  their  results  with  the  answers 
to  be  given. 

ELECTRICAL  ENGINEERLNG. 

200  marks  will  constitute  a  full  paper.     The  value  attached  to  each  ui:estionis  shown 
in  l.rackcls. 

1.  Wlial  data  do  yoii  require  for  determining  the  amount  of 
current  as  nie.asured  by  the  Tangent  or  Sine  galvanometer  ? 
Work  out  the  formula,  .ind  make  the  necessary  sketches  to  illus- 
trate your  answer.  [25] 

2.  How  would  vou  determine  the  value  of  an  unknown  resist- 
ance if  you  were  supplied  with  a  Weston  voltmeter,  the  resistance 
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of  which  is  known,  together  with  a  known  E.M.F.  and  whatever 
wires,  etc.,  are  necessary  for  making  the  necessary  connections? 
If  voltmeter  has  20,000  ohms  R,  and  the  E.M.F.  is  500  volts,  when 
the  unknown  R  is  put  in  circuit  voltmeter  shows  375  volts,  what 
is  the  value  of  the  resistance  ?  [2^] 

3.  With  a  shtmted  galvanometer,  when  a  resistance  of .  i  me- 
gohm was  in  circuit,  a  deflection  of  10°  was  observed  when  bat- 
tery key  was  pressed.  With  same  battery  and  shunt  removed, 
there  was  a  deflection  of  5'  when  a  certain  resistance  was  in  the 
circuit.  Determine  the  value  of  the  resistance.  The  resistance 
of  the  galvanometer  was  7,920  ohms,  and  the  shunt  was  i/9gth. 
Omit  in  the  calculation  the  battery  resistance.  Make  a  sketch  of 
the  arrangement,  and  show  clearly  how  )Ou  arrive  at  vour 
results.  [jo] 

4.  The  electro-chemical  equivalent  of  zinc  is  .00034.  What  do 
you  understand  by  this?  What  would  be  the  deposit  in  an  Edison 
chemical  meter,  the  German  silver  shunt  having  a  resistance  of 
.01  ohms,  and  the  resistance  of  the  voltameter  and  the  coil  in 
series  with  it  is  4S.96  ohms,  when  a  current  of  100  amperes  has 
been  passing  for  4  hours.  Make  a  diagram  showing  the  arrange- 
ment. I35I 

5.  In  an  Edison  underground  3-wire  system,  the  distance  from 
power-house  to  feeder  junction  box  is  6,000  feet.  The  copper 
resistance  is  .017  ohms  per  1,000  feet.  The  two  outside  wires  are 
looped  together  at  one  end  (the  junction  box),  and  at  the  other 
the  ends  of  the  loop  arc  attached  to  the  terminals  of  a  galvano- 
meter. \  150-ohm  resistance  coil  of  200  turns  is  also  connected 
to  the  terminals  of  the   galvanometer,   and   at   a  distance  of  20 


turns  from  one  end  one  pole  of  a  4-ceIl  battery  is  attached,  the 
other  pole  being  attached  to  ground.  In  this  position  there  is  no 
deflection  of  the  needle.  Find  the  location  of  the  fault,  and  give 
distance  in  feet  from  the  power-house.  [35] 

6.  What  is  the  size  of  the  conductor  in  the  above  question  ? 

7.  What  data  would  you  require  to  determine  the  permeability 
of  an  electro-magnet  core  which  lifts  a  weight  of  p  pounds  ?  In- 
vestigate a  formula.     What  do  vou  understand  by  permeability  ? 

[40] 

8.  A  current  of  20  amperes,  flowing  through  a  resistance  of  10 
ohms,  heats  20  lbs.  of  water  from  60'  to  70°  Fah.  How  long  was 
current  flowing,  supposing  there  was  no  loss  by  radiation  ?  [30] 

9.  What  is  the  efficiency  of  an  electric  motor  when  running  up 
to  its  maximum  ?     Prove  it.  [-50] 

10.  Describe  the  .Aron  or  Thomson  wattmeter.  [30] 

11.  Make  a  diagram  showing  the  connections  in  the  Brush  or 
Thomson-Houston  arc  dynamos.  Make  sufficient  sketches  to  fully 
illustrate  the  changes  that  take  place  in  one  revolution.  Also 
describe  some  form  of  regulator  for  arc  machines.  I30J 

12.  What  does  the  torque  of  a  motor  depend  on  ?  Prove  jour 
statement.  [,0] 

13.  What  do  you  understand  by  the  "  Constant  "  of  a  galvano- 
meter? What  data  do  you  require  in  determining  it  ?  Give  an 
example,  and  show  clearly  what  is  meant  by  it.  [  ^ol 


STEAM  AND  STEAM  E.NGINE. 

ELEMENTARY. 
115  marks  will  constitute  a  full  paper. 

1.  Distinguish  between  heat  and  temperature.  What  are  the 
units  by  which  each  are  measured  ?  How  many  units  of  heat  are 
required  for  raising  i  lb.  of  water  from  32°  F.  to  212°  F.  and  then 
evaporating  it  into  steam  ?  How  much  mechanical  work  would 
be  done  in  each  operation  ?  [i-l 

2.  Steam  expands  in  the  cylinder  of  an  engine  from  a  pressure 
of  35  lbs.  above  to  5  lbs.  below  atmosphere  ;  at  what  part  of  the 
stroke  was  steam  cut  off?  Find  the  mean  pressure,  taking  15 
lbs.  per  square  inch  as  atmospheric  pressure.  [ir] 

3.  Sketch  in  section  the  parts  of  a  steam  cylinder,  and  show  by 
means  of  three  separate  sketches  any  form  of  slide  valve  you  pre- 
fer to  illustrate,  wheiein  ( i ) 'he  valve  has  no  lap;  (2)  the  valve 
has  lap  on  steam  side  ;  (3 1  the  valve  has  lap  on  both  steam  and 
exhaust  sides.  In  each  drawing  the  valve  must  be  shown  in  its 
mid  position.  [,3] 

4.  What  diameter  of  a  cylinder  will  be  required  to  develop  60  h. 
p.  in  a  non-condensing  engine.  Stroke  3  feet,  60  revolutions  per 
minute.     Initial  gauge  pressure,  60  lbs.     Cutting  off  at  1-5  stroke. 

5.  k  safety  valve,  3"  diameter,  is  held  down  by  a  uniform  lever 
and  weight.  The  lever  is  30"  long  and  weighs  10  lbs.,  and  the 
valve  weighs  4  lbs.;  distance  from  fulcrum  to  centre  of  valve,  4". 
If  the  weight  at  the  end  of  the  lever  is  60  lbs.,  at  what  pressure 
will  the  valve  be  lifted  ?  Make  a  sketch  showing  the  valve,  seal- 
ing, and  the  general  arrangement.  [i:] 

6.  What  do  you  understand  by  jet  and  surface  condensation  re- 
spectively ?  Give  a  sketch  of  each  arrangement.  In  a  surface 
condenser  there  are  1,000  brass  tubes,  each  6  feet  long  and  i  inch 
outside  diameter  ;  what  amount  of  cooling  surface  would  such  a 
condenser  provide  ?  Allowing  3  square  feet  per  horse  power, 
what  would  be  the  rating  of  it  ?  [1^] 

7.  Sketch  a  link  motion  reversing  gear  for  a  locomotive  or 
marine  engine,  and  explain  how  the  reversal  is  effected.         [20] 

8.  Taking  steam  at  50  lbs.  above  that  of  the  atmosphere,  sketch 
three  diagrams  showing  the  amounts  of  work  obtained  from  a 
given  weight  of  steam  :  ( 1 )  when  used  in  an  engine  without  ex- 
pansion or  condensation;  (2)  when  the  steam  is  cut  off  at  ';  stroke, 
but  not  condensed  ;    (3)  when  cut  off  at  '3  stroke  and   condensed. 

l-ol 

9.  Make  a  sketch  showing  the  setting  of  a  return  tubular  boiler. 
Which  of  the  seams  are  double  rivetted  and  which  of  the  seams 
are  single  rivetted,  and  why  ?  (20] 

10.  What  is  the  height  of  the  cone  of  an  ordinary  pendulum 
governor  which  makes  80  revolutions  per  minute  ?  Make  a  dia- 
gram of  the  arrangement,  and  show  how  the  movement  at  the 
governor  is  communicated  to  the  throttle  valve.  (20] 

11.  If  200  tons  be  lifted  6' in  10  minutes  by  a  steam  engine, 
wherein  the  diameter  of  the  piston  is  20",  the  mean  pressure  on 
the  piston  is  20  lbs.  per  square  inch,  length  of  stroke  4',  and  the 
number  of  double  strokes  15  per  minute.  What  proportion  of  the 
power  applied  is  lost  in  the  working  of  the  machinery  ?  [  1  ^] 

.\DV.\NCF.D. 
200  marks  will  constitute  a  full  paper 

12.  The  steam  ports  in  a  cylinder  are  z]^"  wide,  the  lead  of  the 
valve  is  '  s  ",  outside  lap  i  V  '■  inside  lap  ^'.  Valve  travel,  5  V"- 
Determine  the  maximum  openings  for  steam  and  exhaust.     [25] 

13.  The  stroke  of  an  engine  is  24"  ;  connecting  rod,  4'  long; 
valve  travel,  4";  outside  lap,  i";  inside  lap,  '4";  lead  y",". 
Find  the  positions  of  the  piston  at  the  points  of  cut-off,  release, 
compression,  and  admission  respectively.  Draw  the  hy(H«heticai 
indicator  diagram  which  such  an  engine  would  afford.  (30] 

14.  The  diameter  of  a  steam  cylinder  is  8";  piston  stroke,  18"; 
number  of  revolutions,  150  per  minute;  initial  pressure,  85  lbs. 
gauge  ;  cut-off,  ith  stroke  ;  3  lbs.  back  pressure  above  atmos- 
phere. Find  I  h.p.  hyp.  log  5=  r6i.  The  same  engine  is  tested 
by  a  brake  pulley  on  crank  shaft  5'  diameter,  the  effective  load  be- 
ing 2t>o  lbs.,  radius  2-5  feel.  Find  the  Brake  h.p.  and  the  work- 
ing efficiency  of  the  engine.  (2^) 

15.  In  a  marine  engine  filled  with  surtace  condenser  the  sleam 
reaches  the  condenser  at  a  mean  absolute  pressure  of  j  lbs.    per 
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square  inch,  and  is  condensed  to  water  at  \20  Fall.  How  many 
pounds  of  circulatinjj  water,  wliich  enters  at  60°  Fah.  and  is  dis- 
charged at  100°  Fah.,  would  be  required  for  every  pound  of  steam 
condensed  ?  The  temperature  of  steam  at  3  lbs.  pressure  being 
142°  Fah.  [30] 

16.  Explain  the  effects  of  inside  and  outside  "lap,"  "lead," 
"cushioning,"  "  wire-drawing,  '  and  "release"  on  the  indicator 
diagrams,  making  such  sketches  as  may  be  necessary  to  render 
your  answer  clear.  Mark  on  your  diagrams  the  points  of  admis- 
sion and  cut-off.  [25] 

I".  Explain  clearly  in  what  manner  and  to  what  extent  clear- 
ance will  affect  the  indicator  diagram  of  an  engine.  What  would 
be  the  difference  in  the  diagram  of  an  engine  working  w  ith  steam 
at  100  lbs.  absolute,  cutting  off  at  "25  stroke,  when  the  volume  of 
the  total  clearance  in  cylinder  and  in  passages  is  equal  to  ,V.th 
and  'sth  respectively  of  the  contents  of  the  cylinder  ?  [30] 

18.  How  would  you  combine  into  one  diagram  the  indicator 
cards  from  the  two  cylinders  of  a  compound  engine?  State  fully 
what  data  vou  would  require  in  addition  to  the  actual  cards. 

I30] 

19.  Given  Unwin's  proportion  d=i"2  \/t,  determine  the  pitch, 
size  of  rivets,  together  with  the  relative  strengths  of  single,  double 
and  triple  rivetled  joints  for  J,{"  plate,  assuming  that  the  shearing 
strength  of  the  rivet  is  equal  to  the  tensile  strength  of  the  plate. 

[35] 

20.  In  a  boiler  2^'  long  and  7'  diameter,  having  tw-o  flues  30" 
diameter,  find  the  bursting  pressures  in  the  longitudinal  and  trans- 
verse seams,  if  the  ultimate  strength  of  the  double  and  single 
rivetted  joints  are  35,000  and  28,000  lbs.  per  square  inch  respect- 
ively, thickness  of  plate  ^<".  (30] 

21.  In  the  city  of  Toronto  a  boiler  test  was  being  conducted, 
and  it  was  found  tliat  the  average  evaporation  for  10  hours  was 
4,000  lbs.  water  per  hour,  and  the  average  hourly  consumption  of 
coal  was  400  lbs.  The  water  ivas  supplied  from  the  city  mains  at 
40°  Fah.,  after  which  it  was  pumped  through  an  exhaust  steam 
heater,  which  raised  the  temperature  to  200^  Fah.  Al  this  tem- 
perature the  water  entered  the  boiler.  The  average  gauge  pres- 
sure was  150  lbs.  If  the  calorific  value  of  the  coal  is  12,800  13.  T. 
U.  per  pound,  calculate  the  efficiency  of  the  boiler,  and  taking 
what  is  known  as  the  Centennial  Standard  as  a  basis  of  compula- 
tion, find  the  horse  power  of  the  boiler.  What  is  the  equivalent 
evaporation  from  and  at  212°  per  pound  of  coal,  and  what  is 
gained  by  having  the  feed  water  heater  ?  The  temperature  of 
steam  at  150  lbs.  pressure  is  366°  Fah.  [50] 

22.  In  a  triple  expansion  engine  the  ratio  of  the  cylinders  are  as 
I  :2'5  :  6,  and  the  M.  E.  P.  brouglit  to  a  low  pressure  cylinder 
basis  is  30  lbs.  Find  the  M.  E.  P.  on  each  piston,  so  that  all 
three  cylinders  will  be  doing  exactly  the  same  amount  of  work, 
the  stroke  being  the  same  in  each  case.  If  the  area  of  the  L.  P. 
cylinder  is  407 1 '5  sq.  in.,  what  is  the  diameter  of  the  high  and  in- 
termediate cylinder  ?  [25] 

2^.  Sketch  and  describe  the  action  of  the  indicator  for  measur- 
ing the  power  of  an  engine.  The  scale  of  an  indicator  diagram  is 
60  Ihs.  to  the  inch,  the  area  of  the  diagram  4  square  inches,  and 
the  greatest  length  parallel  to  the  atmospheric  line  is  2'5",  the 
crank  13",  the  diameter  of  the  cylinder  15",  and  the  number  of  re- 
volutions per  minute  80.      Find  the  I.  H.  P.  [25] 


TRADE  NOTES. 

Mr.  Edward  Slade  has  recently  commenced  business  at  No. 
137  St.  John  street,  Quebec,  as  an  electrical  engineer  and  con- 
tractor. 

Messrs.  Geo.  White  &  Son,  the  enterprising  proprietors  of  the 
Forest  Machine  Works,  London,  have  moved  into  their  new  ma- 
chine shops,  which  have  been  thoroughly  refitted.  They  report 
good  business  in  their  line,  and  excellent  prospects. 

Messrs.  Collyer  &  Brock,  electrical  engineers  and  coniractors, 
of  Montreal,  have  been  retained  by  the  Stadacona  Water,  Light 
and  Power  Company,  as  consulting  and  supervising  engineers  in 
the  installation  of  an  electric  light  and  power  plant  in  the  town  of 
Huntingdon,  Que.  A  fine  water  power  is  being  developed  on  the 
Chateauguay  river,  and  the  plant  will  be  operated  on  the  220-volt 
direct  current  system.  They  expect  to  have  the  plant  in  operation 
by  the  first  of  June. 

W.  A.  Johnson  Electric  Company,  34  York  St.,  Toronto,  report 
the  following  sales  made  during  the  last  60  days,  and  not  previously 
reported  : — Thos.  B.  Angrove,  Kingston,  Ont.,  3  h.p.  motoi  ; 
Theo.  Fredrick,  Ottawa,  Ont.,  i  h.p,  motor  ;  Antelope  Bicycle 
Works,  Toronto,  12  h.p.  motor  ;  Nasmith  &  Co.,  Toronto,  4  h.p. 
motor  ;  D.  Hibner  &  Co.,  Berlin,  150-light  incandescent  plant  ; 
W.  J.  Miller,  saw  mill,  Thessalon,  Ont.,  30-light  incandescent 
plant  ;  Grip  Engraving  Co.,  Toronto,  8  h.p.  motor ;  Murray 
Printing  Co.,  Toronto,  four  3  h.p.  motors  ;  Luxfer  Prism  Co., 
Toronto,  one  600-ampere  dynamo  for  depositing  copper,  and  one 
4  h.p.  and  one  6  h.p.  motor;  McLaren  &  Co.,  St.  Catharines,  one 
3  h.p.  motor  ;  Rat  Portage,  Ont.,  two  3  h.p.  and  one  5  h.p. 
motor  ;  New  Denver  Electric  Co.,  500-light  incandescent  plant 
complete  ;  Rat  Portage  Electric  Co.,  too  arc  light  automatic 
dynamo  and  lamps,  one  4-panel  marble  plug  switchboard  12x5 
for  four  alternating  dynamos  and  eight  circuits,  and  for  one  arc 
dynamo  and  one  power  generator  ;  Waterloo  Electric  Co.,  i,ooo- 
light  incandescent  plant  complete,  with  wiring  for  residences, 
stores,  etc.,  25-light  arc  plant  complete  with  long-burning  arc 
lamps,  and  one  marble  switchboard  ;  Macgregor,  Gourley  &  Co., 
Gall,  Ont.,  two  power  generators,  two  8  h.p.  motors,  two  6  h.p. 
motors  and  wiring  for  incandescent  lamps,  one  marble  switchboard 
panel.  Messrs.  W.  A.  Johnson  Electric  Co.  further  report  that 
they  have  also  made  many  sales  of  their  long-burning  arc  lamps 
tor  direct  and  alternating  circuits,  chloride  accumulators,  Wagner 
transformers,  etc. 


McCORMICK  TURBINES. 

York  is  one  of  the  many  noted  manufacturing  centres  in  Penn- 
sylvania, and  prominent  among  the  manufacturing  plants  found  in 
that  city  is  that  of  the  S.  Morgan  Smith  Company,  whose  works 
were  illustrated  in  our  March  issue.  The  buildings  are  chiefly  of 
stone  and  brick,  and  are  more  than  1,100  feet  long,  and  cover 
several  acres  of  ground.  This  plant  has  been  built  within  the 
past  six  years  and  equipped  with  new  and  modern  machinery. 

The  many  railroad  tracks,  travelling  cranes  and  elevators  in 
use  upon  the  premises  and  within  the  buildings  are  so  well  placed 
thai  all  articles  of  machinery  manufactured,  whether  in  their 
crude  or  finished  condition,  up  tt^  60,000  pounds  weight,  are 
handled  as  readily  as  a  farmer  handles  his  ploughs  upon  the  farm, 
or  the  merchant  his  goods  in  the  store.  The  plant  is  supplied 
with  the  latest  and  most  improved  machine  tools,  such  as  boring 
mills,  pit  lathes,  shafting  lathes,  planers  and  whatever  else  is 
needed  in  the  construction  of  turbine  water  wheels,  iron  flumes 
shafting,  pulleys,  gearing,  steam  boilers,  etc. — some  of  the  boring 
mills  and  pit  lathes  being  large  enough  to  allow  of  pulleys,  rope 
sheaves  and  fly-wheels  being  turned  off  and  bored  out,  as  great 
as  25  feet  in  diameter  and  six  feet  wide  upon  their  face.  There 
are  also  some  remarkably  large  and  fine  machine  tools  forcutting 


and  dressing  gear  wheels  up  to  20  feet  in  diameter  and  as  much 
as  30  inches  on  the  face. 

On  looking  through  this  shop  and  noting  the  many  massive  and 
modern  tools  it  contains  and  the  conveniences  for  handling  every 
article  manufactured,  one  readily  understands  why  it  is  that  the 
McCormick  and  New  Success  water  wheels  and  other  machinery 
for  cotton,  paper,  pulp,  flour  and  saw  mills,  so  extensively  built 
and  sold  by  the  S.  Morgan  Smith  Co.,  give  such  excellent  satis- 
faction. 

The  company  is  composed  of  father  and  three  sons,  who  own 
nine-tenths  of  the  plant.  All  of  them  are  hydraulic  and  mechani- 
cal engineers,  as  well  as  practical  business  men.  These  facts 
explain  why  it  is  that  the  buildings  composing  the  shops  are  so 
well  constructed  and  arranged,  why  all  the  railroad  tracks, 
travelling  cranes,  trolley  lines,  elevators,  boilers,  engines,  cupolas 
for  iron  and  brass  foundries  and  great  lathes  and  boring  mills, 
are  each  and  all  seemingly  located  just  in  the  right  place.  An 
important  feature  in  the  plant  is  the  many  windows  in  the  ceilings 
and  walls,  flooding  every  department  thioigh  the  day  wilh  light, 
and  at  night  the  whole  is  illuminated  with  arc  and  incandescent 
lights,  supplied  by  the  company's  dynamos.  Large  sums  have 
been  spent  in  improving  and  testing  these  water  wheels,  and  in 
this  way  they  know  the  speed  and  power  of  each  size  of  their 
water  wheels  so  perfectly,  that  when  informed  as  to  what  power  is 
needed,  and  head  of  water  available,  they  claim  never  to  make  a 
mistake  in  the  size  and  number  of  water  wheels  required  to 
operate  the  plant  to  the  best  advantage. 

The  McCormick  wheel  is  the  invention  of  John  B.   McCormick, 
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who  also  invented  llie  Hercules  wheel  and  did  much  toward  the 
designing  of  the  \iclor  wheel.  The  McCormick  is  his  latest 
invention,  and  embodies  new  points  of  merit  in  its  construction. 
It  is  very  heavy,  strong,  well-built  and  nicely  finished.  It  is  a 
cylinder  gate  wheel.  The  gate  consists  of  a  ring  or  cylinder, 
which  is  raised  or  lowered  by  means  of  the  gate  operating  device, 
thus  regulating  the  flow  of  water  to  the  runner.  The  guides 
through  which  the  water  passes  to  the  runner  are  stationary. 
The  gate  is  balanced,  thus  making  it  operate  very  easily. 
Hundreds  of  these  wheels  are  in  operation  throughout  the  world, 
driving  all  kinds  of  machinery.  A  great  many  have  been  sold  in 
Canada.     The    following  is  a  list    of  some  people  in  Canada  who 


CORRECTION. 

Bv  inadvertence  in  the  advertisement  of  the  Canadian  General 
Electric  Company  appearing  in  our  April  issue,  the  two  600  horse- 
power raiUvay  generators  which  they  are  supplying  for  Ouebec 
are  credited  to  the  Ouebec  District  Railway  instead  of  10  the 
Montmorency  Electric  Power  Company,  who  are  furnishing  the 
power  for  the  system. 


PERSONAL. 
Mr.  F.  X.  Moisan,  presidtnt  of  the  Merchants'  Telephone  Company, 
lontreal,    died   in   that   city  last  month   from  paralysis.     At  a  special 


This  engraving  repr 
is  taken  iitT  at  one  end  of  ih 
27-inch  McCormick  turbine  ( 
2,355  horse.  The  water  is 
greeted  by  the  company  at  tl 


ems  two  pairs  of  horizontal  42  inch  McConiiirk  turlmie-,  111.  .iiiilt-.l  it,  iron  ,  a--^  .,n  h.  n  i.-.nl.il  -luilt-,  1  hcv  ...■■  .  uf  c.l  I.  ,-.;lh.j. .  anil  the  power 
water  wheel  shaft,  which  extends  into  the  mill,  by  three  rope  sheaves  10  feet  in  diameter,  having   45  grooves  for  i^i-inch  ropes.     There  is  also  a 

horizontal  shaft,  direct  connected  to  a  i,co5  gallon  fire  pump  This  turbine  also  drives  the  dynam  .  The  combined  power  of  these  turbines  is 
iupplied   to  the   turbines  by  two  pipes  10  feet   in  diameter,    which  are  attached  to  the  sides  of  the  wheel  cases.     The  entire  ontlit  was  built  and 

new  No.  3  mill  of  the  Ciifton  Manufacturing  Co.,  Clilton,  S.  C. 


are  using  McCormick  wheels  furnished  by  this  company  : — Sault 
Ste.  Marie  Pulp  and  Paper  Co.,  Sault  Ste.  Marie,  Ont,  i8  vertical 
51-inch  ;  E.  B.  Eddy  Co.,  Hull,  Canada,  2  pairs  of  horizontal  42- 
inch  ;  Riordan  Paper  Mills,  several  different  sizes  ;  the  Montreal 
Cotton  Co.,  X'alleyfield,  Ouebec,  2  60-inch,  together  with  gears 
and  shafting,  and  a  duplicate  of  this  order  now  being  built  for  the 
same  company  ;  municipality  of  V'alleyfield,  Que.,  a  60-inch, 
together  with  gears,  shafting,  friction  clutches,  etc.  ;  Milton  Pulp 
Co.,    Milton,    \ova    Scotia,    4  33-inch  ;    Morgan   Falls  Pulp  Co., 


meeting  of  the  bo.ird  of  directors,  resolutions  e.vpressing  sympathy  with 
the  family  were  passed. 

Mr.  William  Westhead,  engineer  of  the  McClary  Mfg.  Co. "s  works 
at  London,  Ont.,  died  of  apoplexy  recently,  after  a  few  hours'  illness. 

Mr.  Henry  N.  Bartlett,  inspector  of  the  Ottawa  Electric  Railway 
Company,  has  severed  his  connection  with  the  company  to  accept  a 
position  in  Montreal. 

Messrs.  James  Ross  and  Granville  C.  Cunningham,  of  the  Montreal 
Street    Railway    Company,    returned   a    fortnight    ago   from  a    trip  to 


This  engraving  represents  one  pair  and  one  single  21 -inch  McCormick  *urbincs,  mounted  on  horizontal  shafts  in  iroi 
facturing  plant  ofChas.  T.  Westcott,  Baltimore,  M.  D.  By  means  of  the  Worrall  friction  clutch  between  the  pairs  and  th' 
the  former,  when  it  becomes  necessary,  owing  to  'ack  of  water,  to  operate  but  two  wheels.  A  shaft  about  50  feet  long  is 
extreme  end  of  It  is  a  rope  sheave^  from  which  the  power  is  transmitted  to  another  rope  sheave,  located  ifl  the  mill,  about 
pipe  about  125  feet  long.     The  entire  outfit  was  built  and  placed  in  position  by  this  company. 


*es,  operating  under  64-feet  head,  the  ice  maiiu- 
glc  wheels,  the  latter  can  be  disconnected  from 
ith  the  shaft  of  the  turbines  and  on  the 
feet  distant.     The  w*ater  is  supplied  through  a 


New  Germany,  N.  S.,  3  33-inch  ;  Sissiboo  Kails  Pulp  Co.,  Wey- 
mouth Bridge,  N.  S.,  1  45-inch,  1  27-inch  and  2  33-inch  ;  Farnham 
Electric  Light  Co.,  Farnham,  Quebec,  42-inch  ;  G.  K.  Nesbil, 
Cowansville,  Que.,  1  27-inch,  etc. 


INTERESTING  AND  USEFUL. 
Mr.  P.  H.  Dickenson,  of  the    Branlford  Electric  Company,   in 
renewing  his  subscription  to   the   Electrical  News,  states  that 
he  is  much  pleased  with   the    publication,    and   finds  it  very  inter- 
esting and  useful  reading. 


England.  On  being  asked  if  there  was  anything  in  the  rei>ort  that 
Canadians  would  enter  new  fields  of  electrical  work  in  England,  the 
latter  remarked  that  these  reports  were  premature,  but  that  if  good 
opportunities  presented  themselves,  he  hjvd  no  doubt  that  those  who 
were  alive  to  electric  railway  possibilities  in  Canada  wiMiId  again  go  into 
the  business  abroad. 


It  is  estimated  that  a  good  railway  engine  will  travel  about 
1,000,000  miles  before  it  wears  out.  However,  the  life  of  an 
engine  depends  as  to  its  length  upon  the  treatment  it  receives. 
With  ordinary  care  it  ought  to  last  twelve  years. 


OO 
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INCANDESCENT  DYNAMOS.* 

liv  G.  W.  Mackie. 
We  as  engineers  are  oflen  called  upon  to  take  charge  of  a 
dynamo  for  shop  lighting,  therefore  I  think  a  little  study  in  this 
direction  will  be  profitable.  Before  considering  the  dynamo,  let 
us  see  what  relation  electricity  and  magnetism  bear  to  each  other. 
If  we  take  a  piece  of  iron  (Fig.  i)  and  wind  a  few  turns  of  insu- 
lated or  covered  wire  upon  it,  and  then  pass  a  current  through  the 
wire,  we  will  find  the  iron  magnetized,  or  having  the  power  to 
pick  up  pieces  of  iron  and  steel  ;  and  the  more  current  we  apply 
the  stronger  will  be  the  magnetism  up  to  a  certain  point.  But 
bear  in  mind  thai  just  as  soon  as  the  current  is  stopped  the  iron 
loses  its  magnetism.      Then  again,  if  we  take  two  horse  shoe  mag- 


Resting  Oil  the   commutator,  they  carr\*  off  the  current  generated 
in  the  armature  and  pass  it  into  the  circuit. 

There  are  two  kinds  of  machines  used  for  incandescent  lighting 
— shunt  and  compound.  In  a  shunt  machine  (Fig  3),  the  current 
leaves  one  brush,  passes  around  one  field  magnet,  through  a 
rehostat,  or  resistance  box  R,  around  the  other  field  magnet,  back 


nets  (Fig.  2)  and  place  them  end  to  end,  so  that  the  magnetism 
will  flow  from  one  to  the  other,  then  pass  a  piece  of  wire  rapidly 
up  and  down  bet%veen  them,  it  will  become  hot  from  generating  a 
current,  thus  showing  us  that  electricity  and  magnetism  go  hand 
in  hand.  The  principal  parts  of  a  dynamo  are  as  follows,  viz., 
armature,  commutator,  field  magnets  and  brushes.  The  arma- 
ture consists  of  a  drum  built  up  of  iron  discs,  on  which  are  wound 
coils  of  wire  at  right  angles  to  the  pole  pieces  P.  The  coils,  re- 
volving rapidly  between  the  pole  pieces,  "thereby  cutting  through 
the  magnetism,"  generates  a  current,  which  is  passed  out  to  the 
commutator.     The   commutator   C    is    composed    of  a  number  of 


Fig.  3. 

bars  of  copper,  insulated  one  from  another.  If  we  had  not  a  com- 
mutator, just  a  plain  ring,  we  would  then  have  an  alternating  cur- 
rent, but  with  the  use  of  the  commutator  we  straighten  the  cur- 
rent so  that  it  will  flow  in  one  direction. 

Field  magnets  F  is  an  iron  core  on  which  is  wound  many  turns 
of  fine  wire,  so  that  when  part  of  the  current  of  the  machine  passes 
through  this  wire  it  will  magnetize  them  ;  and  the  more  current 
we  pass  through  this  wire  the  stronger  will  be  the  magnetism  of 
the  pole  pieces.     The    brushes    B   are   either   copper  or  carbon. 

*Paper  read  before  Hamilton  Association  No.  2,  C.A.S.E. 


Fig.  4. 

to  the  other  brush.  To  regulate  this  inachine,  we  move  handle  of 
rehostat  so  as  to  put  more  or  less  resistance  to  the  current  flowing 
in  field  magnets.  This  rehostat  is  composed  of  a  number  of  coils 
of  German  silver  wire,  "  which  has  a  high  resistance  to  the  cur- 
rent," and  by  moving  the  handle  of  rehostat  we  put  a  greater  or 
less  length  of  this  wire  in  the  field  wire,  thereby 
varying  the  resistance.  Supposing  we  were  car- 
'^     ^  rying   50   lights,    and    then   added    50   more,  we 

^fi^u/  would  require  more  current.      To    get    this    extra 

f^*  current  we  move  handle  of  rehostat  so   as  to    cut 

out  some  of  the  resistance,  which  would  let  more 
current  flow  in  the  field  magnets,  making  the  pole 
pieces  stronger,  and  the  armature,  revolving  in 
stronger  magnetism,  would  generate  more  cur- 
rent. With  this  machine  we  would  have  to  regu- 
late for  every  change  of  load. 

A  compound  machine  (Fig.  4)  has  the  shunt  or 
fine  winding  the  same  as  the  shunt  machine,  but 
in  addition,  has  a  few  turns  of  heavy  or  series 
wire,  as  shown  by  the  heavy  lines  (Fig.  4)  on 
field  magnets — the  light  lines  showing  shunt  wind- 
ing. This  heavy  or  series  wire  leaves  one  brush, 
passes  around  both  field  magnets,  then  to  the  cir- 
cuit. With  this  machine,  we  bring  it  up  to  volt- 
age by  rehostat  ;  then  it  takes  care  of  itself. 
W'hatever  current  passes  to  the  circuit  has  first  to 
pass  around  the  field  magnets,  and  the  more  cur- 
rent flowing  to  the  circuit  the  stronger  will  be  the 
magnets.  Then  again,  the  less  lights  we  have  on 
the  less  current  will  be  flowing  ;  thereby  the  field 
magnets  will  be  weaker.  This  machine  will  regu- 
late itself  from  full  load  to  no  load.  In  the  circuit 
we  have  a  volt  meter,  to  register  voltage  or  pres- 
sure ;  an  ammeter,  to  give  quantity  of  current 
flowing  ;  a  switch,  to  open  and  close  the  circuit  ; 
a  fuse  block,  in  which  is  placed  two  pieces  of  soft  wire,  so  that  in 
case  of  a  short  circuit  or  overload,  it  will  burn  out  this  wire  and  save 
the  machine. 

Some  of  the  causes  of  sparking  are  : — Carbon  brushes  becoming 
glazed,  making  a  poor  contact  with  commutator — this  should  be 
sand-papered  off;  brushes  not  set  at  neutral  point  ;  brushes  not 
exactly  opposite  each  other  ;  brushes  making  contact  with  too 
many  sections  of  commutator;  some  of  the  armature  coils  short-cir- 
cuited ;  rough  commutator  ;  copper  dust  between  sections  of  com- 
mutator ;    loose  connection  in  commutator  ;    machine  overloaded. 
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IMPROVED  RAILWAY  CARS. 

The  Toronto  Railway  Company  have  in  course  ot 
construction  at  their  car  shops  in  Toronto  twenty  open 
cars,  to  be  known  as  "  Jubilee  cars,"  the  intention  being 
to  have  them  ready  for  operation  on  the  Queen's  birth- 
day. They  are  27  feet  long  and  seven  feet  six  inches 
wide,  the  additional  length  permitting  of  more  room 
between  the  seats.  Each  car  will  have  a  seating  capa- 
city for  70  persons,  and  will  be  fitted  with  C.  G. 
E.  motors  and  Blackwell  trucks.  The  sills  which 
support  the  steps  are  of  Georgia  pine,  the  cross  sills  and 
floor  of  oak,  the  posts  of  ash,  the  seats  of  maple 
and  cherry,  and  the  roof  of  cherry  and  basswood, 
covered  with  canvas  and  coated  with  fire-proof  paint. 
Iron  panels  support  the  seat  on  each  side. 

.•\  new  feature  of  these  cars  will  be  the  double  steps 
at  the  sides.  Bicycle  racks  will  be  fitted  on  the  back 
of  each  car.  The  cars  will  be  painted  white  with  a  gold 
finish,  and  each  will  weigh  about  ten  tons.  The  mana- 
ger of  the  Street  Railway  Company  considers  that  these 
will  be  the  finest  open  cars  in  America.  It  is  also  the 
intention  of  the  company  to  build  twenty  more  open 
cars  and  ten  large  moonlight  excursion  cars,  the  latter 
to  be  ready  by  Dominion  Day. 


LEGAL  DECISIONS. 

Davis  vs.  Ottawa  Electric  Railway  Company. — John  Davis, 
of  Ottawa,  recovered  S200  damages  in  an  action  against  the  Ottawa 
Electric  Railway  Company  for  being  forcibly  ejected  from  a  street 
car  because  his  foot  was  on  an  opposite  seat  and  he  refused  to 
remove  it  at  the  request  of  the  conductor.  The  railway  company 
appealed  from  the  verdict  to  the  Divisional  Court  at  Osgoode 
Hall  and  the  verdict  was  set  aside.  During  the  argument  an 
interesting  discussion  ensued  between  council  and  the  court  upon 
the  right  of  passengers  in  railway  trains  and  streetcars  to  put 
their  feet  upon  the  opposite  seats.  Counsel  for  Davis  contended 
that  if  there  was  room  in  the  car  a  man  with  clean  boots  on  had  a 
right  to  put  his  feet  on  the  opposite  seat.  Chief  Justice  Armour 
pointed  out  that  this  would  lead  to  fine  distinctions  as  10  what 
boots  were  clean  and  what  were  not,  and  expressed  the  opinion 
that  he  \vould  feel  inclined  to  put  a  man  off  the  car  if  he  would 
not  take  his  feet  down.  It  appeared  in  evidence  that  Davis  had 
just  had  his  boots  cleaned  before  getting  on  the  car,  but  the 
verdict  was  nevertheless  set  aside. 

City  of  Ki.ngston  v.  Kingston,  PoRTSMotTH  &  Cataraoi  i 
Electric  Railway  Co. — Judgment  in  action  Iried  without  a  jury 
at  Kingston.  The  action  was  brought  to  compel  the  defendants 
to  run  Iheir  cars  during  the  winter  months  as  well  as  the  rest  of 
the  year  over  the  portion  of  the  railway  from  Alfred  street  along 
Princess  street  westward  to  the  city  limits,  in  accordance  with 
the  terms  of  the  agreement  between  the  plaintiffs  and  defendants. 
Held,  that  in  the  face  of  the  line  of  rtuihorities  referred  to  in  the 
judgment  of  Ritchie,  C.  J.,  in  Bj,.klo.d  v.  Challi.niu,  16S.C.R., 
235,  a  judgment  for  specific  performance  could  not  be  pronounced, 
because  such  a  judgment  would  necessarily  direct  and  enforce  the 
working  of  the  defendants'  railway  under  the  agreement,  in  all  its 
minutiae  for  all  lime  to  come.  Held  also,  that  the  enforcement  of 
a  judgment  for  the  performance  of  a  long  series  of  continued  acts 
involving  personal  service,  and  extending  over  an  indefinite 
period,  would  be  equally  difficult  if  the  judgment  were  in  the  form 
of  mandamus.  The  plaintiffs  were  not  entitled  to  the  prerogative 
writ  of  mandamus,  because  that  writ  is  not  obtainable  by  action 
but  only  by  motion.  Held  also,  that  to  grant  an  injunction  re- 
straining the  defendants  from  ceasing  to  operate  their  cars  on  the 
pjirt  of  line  in  question  would  be  to  grant  a  judgment  for  specific 
performance  in  an  indirect  form,  and  th.al  a  declaraiion  of  right 
under  sec.  52,  sub-sec.  5,  of  the  judicature  should  not  be  made,  as 
the  terms  of  the  contract  were  plain  and  were  confirmed  by 
statute,  and  the  only  difficulty  was  that  of  enforcing  then).  Held 
lastly,  that  no  evidence  of  any  actual  damage  having  been  offered 
a  reference  could  not  be  directed.     Action  dismissed  with  costs. 


SPARKS. 

Kirkton  citizens  are  asking  for  the  construction  of  an  electric  railroad 
from  London  via  Bryanson  and  Granton. 

The  Cornwall  Electric  Street  Railway  Company  will  probably  be 
given  the  contract  for  lighting  the  streets  of  Cornwall  by  arc  lights. 

It  is  expected  that  the  electric  street  railway  at  Quebec  will  be  in 
working  order  early  in  June.  Mr.  Evans,  manager  of  the  road,  has  a 
large  staff  of  men  at  work. 

The  Railway  Committee  of  the  Dominion  parliament  have  refused 
to  allow  the  Hull  and  Aylmer  Electric  Railway  Company  to  operate 
their  cars  on  the  streets  of  Ottawa. 

The  bill  to  incorporate  the  Toronto  Radial  Railway  Company, 
promoted  by  E.  A.  Macdonald  and  Frank  I'edley,  was  thrown  out  at 
the  recent  session  of  the  Ontario  legislature. 

Messrs.  D.  B.  Maclennan,  Q.C.,  and  J.  T.  Kirkpatrick  have  been 
elected  directors  of  the  Cornwall  Electric  Street  Railway  Co.,  vice  Mrs. 
H.  R.  Hooper  and  Mr.  F.  N.  .Seddall,  resigned. 

Mr.  R.  H.  Fraser,  manager  of  the  Toronto  and  Suburban  Electric 
Railway,  is  at  present  in  the  gold  mining  regions  of  the  Rainy  River 
district,  where  he  is  interested  in  several  claims. 

The  project  of  an  electric  railway  from  Hamilton  to  Beamsville,  to 
connect  with  the  H.  G.  &  B.  electric  road,  is  still  under  considera- 
tion.     -Mr.  J.  S.  Campbell  is  one  of  the  promoters. 

.A  syndicate  is  still  negotiating  with  Col.  Stacey,  of  -St.  Thomas,  to 
electrity  the  street  railway  in  that  town.  The  same  parties  are  said  to 
be  considering  the  construction  of  an  electric  railway  from  London  to 
Port  Stanley. 

Mr.  Auld,  of  .\mherstburg,  Ont. ,  has  filed  plans  in  Toronto  of  the 
proposed  railway  to  be  built  from  Amherstburg  to  Windsor.  A  rival 
company  has  also  filed  plans  for  a  similar  road,  which  would  indicate 
that  a  bitter  fight  between  the  two  companies  might  develop. 

W.  G.  Walton,  president  of  the  Hamilton  Ov:  Barton  Incline  Railway 
Company,  has  invented  a  power  transmitter  which  gives  a  motor  vehicle 
a  speed  of  from  4  to  24  miles  an  hour.  All  the  machinery  is  hung  on 
the  frame  separate  from  the  body,  so  ihat  no  jar  will  be  felt. 

The  shareholders  of  the  Montreal  Street  Railway  Company  have 
authorized  the  directors  to  issue  new  stock  to  the  extent  of  one  million 
dollars,  to  provide  for  further  expenditure  in  connection  with  the 
extension  of  the  company's  lines  and  the  increase  of  rolling  stock, 
plant,  etc. 

Mr.  D.  McDonald,  superintendent  of  the  Montreal  Street  R.iilway, 
has  received  a  resolution  from  the  Woman's  Club,  thanking  him  for  the 
courtesy  with  which  he  received  and  acted  upon  their  request  that 
stringent  measures  should  be  taken  to  prevent  the  practice  of  expectora- 
tion in  the  street  cars. 

At  the  last  session  of  the  Ontario  legislature  incorporation  was 
granted  to  the  Ingersoll  Electric  Radial  Railway  Company,  to  construct 
an  electric  railway  from  Ingersoll  to  .St.  Marys,  Tilsonburg  and  Browns- 
ville, with  power  to  build  telegraph  or  telephone  systems-  The  capital 
stock  is  placed  at  $500,000. 

The  franchise  of  the  Lower  Town  .Street  Railway  at  (Quebec  has 
been  finally  sold  to  the  new  electric  railway  company  for  the  sum  of 
$20,(XX).  The  old  company  retain  their  buildings,  horses,  cars,  rails, 
etc.,  and  have  permission  to  run  their  cars  until  the  electric  ro.id  is 
ready  to  commence  tr.ifilc  in  Low'er  Town  and  St.  Roch. 

The  Montreal  and  Bout  de  L'Isle  Railway  Company  has  secured  the 
contract  to  carry  the  mails  from  Maisonneuve  to  Longe  Pointe,  Point 
aux  Trembles  and  Bout  de  L'Isle,  suburbs  of  Montreal,  the  contract  in 
question  callini;  for  a  service  twice  a  day  each  way.  Two  new  eight 
wheeled  cars  have  just  been  finished  for  the  road  by  the  Ottawa  Car 
Company. 

The  annual  meeting  of  the  Hamilton  Radial  Electric  Railway  Com- 
pany was  held  at  Hamilton  on  the  5th  of  Apiil,  when  a  contract  was 
let  to  extend  the  road  through  Burlington  to  Brant  street.  The 
following  were  elected  directors  :  A.  Turner,  president  ;  T.  Leather, 
vice-president  ;  J.  E.  Malloch,  managing  director  ;  W.  A.  Wood, 
treasurer  ;  J.  Dixon,  George  Staunton,  T.  H.  Watson,  J.  Moody. 

The  residents  of  the  village  of  St.  Louis  du  Mile  End,  a  suburb  o( 
Montreal,  are  not  satisfied  with  the  service  afforded  by  the  Montreal 
Park  and  IsKind  Railway,  and  as  a  result  Mr.  All>ert  E.  Lewis,  real 
estate  agent,  has  entered  an  action  against  the  village  cKiiming  $50,000 
damages  from  the  corporation  for  not  compelling  the  railway  company  to 
pro.'idc  a  more  eflicicnt  service.  The  plaintiff  claims  that  his  property 
has  been  depreciated  in  value  by  lack  of  speedy  transportation. 
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After  mature  deliberation  the  publisher  of  this  journal  has  decided  to  d 
Department,  wherein  Iwth  mechanical  and  electrical  formula  and  mathematical  problems  will  be  dis 
request  of  the  editor,  I  have  with  pleasure  undertaken  to  contribute  to  this  department  re>;uUrly  ea 
briefly  introduce  the  subject  at  issue. 

The  primary  object  of  this  department  is  chiefly  to  increase  the  valu  1  of  an  already  valuable  paper,  by  placing  in  the  hands  of 
of  the  rudimcntar>-  principles  of  mathematics,  such  matter  as  will  enable  him  by  a  litt'e  study  to  master  th 
most  valuable  engineering  works  and  publications  fron^  time  to  time  contain  formula  that  is  in  many  cases  b 
rendering  an  otherwise  valuable  work  practically  valueless  to  the  reader. 

Just  at  what  particular  point  our  calculations  should  commence  became  a  matter  of  serious  though 
mind  the  fact  that  there  are  many  really  good  engineers  whose  early  education  has,  ihrough  force  of  circ 
opportunity,  have  not  been  able  t  >  review  their  early  education  for  years.     Knowing    by   observat" 


,nt  of  space  each  month  to  what  may  be  termed  an  Educational 
sed,  illustrated,  and  as  far  as  possible  rule  and  example  given.  At  the 
month,   and    before  discussing  actual  mathematical  problems,  wish  to 


igineer  who  has  any  knowledge 
lost  intricate  mechanical  and  electrical  formula.  Many  of  our 
■aguely  understood,  and  very  often  entirely  misunderstood,  thus 


I  fractit 


education  before  attempting  to  digest  and  calculate 'problems,  and  the  almost  utter  impossibility  of  the   student   arriving   at   a   satisfactory 
thorough  knowledge  of  the  principle  of  mathematics  involved,  I  have  decided  to  commence  at  a  point  and  carry  out    the  program. ne  outlined 
(he  foundation  and  advancing  by  easy  staees  until  the  principles  underlying  the  most  obtuse  and  difficult  formula  can  be  readily  explained  and 
tages  to  be  derived  from  an  education  of  this  kind,  coupled  with  practical  mechanical  ability,  is  too  well  understood  to  require  comment. 

The  programme  which  has  been  outlined  for  the  succeeding  nine  months  will  embrace  r 
Decimal  Fractions— Definitions  and  explanation  of  principles  of,  and  method  of  reduction  to  r 
Si^UAKB  AND  Circular  Measure— Definition  and  explanation  and  practical  demonstrations  of. 
Cubical  and  Cvlindrical  Measurements— Definitions  and  explanations  of,  with  practical  h: 
Square  and  Cube  Koot— Definitions  and  explanations  of. 
Safety  Valve  Calculations— (Spring  and  Lever  Types)~Principles  of,  with  practical  demonstrations. 
Boiler  Co>struction— Stays,  rivets,  joints  and  seams,  iron  and  steel  plate— strength  of,  with  formula  and  practical  demonstrations. 

It  is  not  the  intention  to  fill  these  columns  with  a  mass  of  figures  hastily  compiled  without  reference  to  any  particular  object ;  on  th 
carefully  thought  out,  and  only  such  information  given  as  will  be  of  use  to  you,  and  an  effort  will  be  made,  based  on  experience  and  a  knowl 
this  series  of  tests  complete  in  every  particular. 


nd    past   experience   had  to  be  carefully  considered,  bearing  in 

nstances,  been  deficient,  and  many  others  who,  through  lack  of 

perience   the   great    n-cessity   of  having  a  thorough  elementary 

studies  without  a 


sily  understood, 


antrary,  every  problem  will  be 
:  of  the  requirements,  to  make 


COMMON  FRACTIONS. 

A  FRACTION  is  one  or  more  of  llie  equal  parts  into  which  a  unit, 
or  that  which  is  considered  as  a  whole,  may  be  divided. 

[Note. — Thus  a  two  foot  rule  is  divided  into  ^^,  ^,  ,V>  }it  /it 
and  so  on,  and  consequently  this  style  of  numeration  is  constantly 
occurring  in  mechanical  engineering.] 

The  terms  of  a  fraction  are  styled  and  distinguished  as  the 
Numerator  and  the  Denominator. 

The  numerator  of  a  fraction  indicates  the  number  of  parts  of 
the  unit  considered  or  taken. 

The  denominator  indicates  the  number  of  parts  into  which  the 
unit  is  divided. 

To  express  a  fraction  is  to  indicate  by  figures  the  number  of 
parts  in  the  numerator  and  denominator  respectively  above  and 
below  a  horizontal  line. 

Thus  %,  X,  K- 
Common  Fractions  are  known  as  Simple,  Compound  and  Com- 
plex. 

.A  simple  fraction  is  a  fraction  whose  numerator  and  denomi- 
nator consist  of  simple  numbers. 

Thus  ^,  5V,  yi,  %. 
A  compound  fraction  is  a  fraction    whose  value  is  not  fully  ex- 
pressed, but  must  be  arrived  at  by  computation. 
Thus  Yz  of  ^,  %  of  }{,  etc. 
A  complex    fi action    is   one  which    contains   a   fraction    in    the 
numerator  or  denominator,  or  in  both.     Its  value  must  be  found 
by  computation. 

>^  of  6         }iof^ol4 

Thus  yp — jr— — p- — 

-4  of  I  yi  Old 

The  numerator  or  figures  above  the  line  correspond  with  the 
dividend,  and  the  denominator  or  figures  below  the  line  with  the 
divisor. 

The  chief  principles  relating  to  fractions  are  : 

1.  Multiplying  the  numerator  by  any  number  multiplies  the 
fraction. 

2.  Multiplying  the  denominator  by  any  number  divides  the 
fraction. 

3.  Dividing  the  numerator  by  any  number  divides  the  fraction. 

4.  Dividing  the  denominator  by  any  number  mulciplies  the 
fraction. 

5.  Multiplying  both  numerator  and  denominator  by  the  same 
number  does  not  affect  the  value  of  a  fraction. 

6.  Dividing  botli  numerator  and  denominator  bj-  the  same 
number  does  not  afTect  the  value  of  a  fraction. 

Giving  us  the  important  general  principle   that  any  change  in 

the  numerator  produces  a  corresponding   change  in    the  value  of 

the  fraction,    and    any    change   in  the  denominator   produces  an 

opposite  change  in  the  value  of  the  fraction. 

COMMON    DENOMINATOR. 

A  common  denominator  is  a  denominator  which  is  common  to 
two  or  more  fractions. 

Rule  :  To  find  a  common  denominator  to  two  or  more  fractions, 
multiply  together  all  the  denominator  and  the  product  will  be  the 
common  denominator. 

Example:  Find  common  denominator  of  yi,  7^,  J^,  J-|  =  The 
denominators  multiplied  together,  as  2x3x4x16  =  320,  which 
becomes  the  denominator  common  to  the  whole  of  these  frac- 
tions. 

This  rule  often  entails   a  lot  of  work,    consequently    I  prefer   k> 


reduce  denominators  to  their  simplest  form  and  multiply  together 
the  final  quotient  and  the  divisors,  which  will  give  the  common 
denominator  in  lowest  form. 

Example  :   Find  the  common  denominator  of 
ft,  rs.  «.  %.  ?, 

Reduce  denominators  to  lowest  form,  thus: 


3 |6.8, 

•  32  ■ 

■3-5 

2 1 2. 8. 

32  • 

I  •  5 

4 1  I . 4. 

16. 

•  •  5 

Then  by  multiplying  final  quotient  and  divisors  together,  thus,  we 
get 

5x1x4x1x4x2x3 

Since,  however,  single  imits  do  not  in  any  way  effect  results  we 
write  it 

5x4x4x2x3  =  480  C.  D. 

Rule  :  To  reduce  two  or  more  fractions  10  equivalent  fractions 
having  a  common  denominator,  divide  the  common  denominator 
by  the  denominator  of  the  given  fraction,  multiply  the  quotient  so 
found  by  their  numerators,  and  write  the  results  over  the  common 
denominator. 

Reduce  to  equivalent  fractions  having  a  common  denominator. 
Ii  %>  M,  Vit  z 

Since  we  have  just  found  the  common  denominator  of  these 
fractions  to  be  480  we  place  it  thus 

400  420  225  320  384 
480 
and  proceed  as  in  rule  to  divide  the  common  denominator  by  the 
denominator  of  the  first  of  our  fractions,  f,  which  equals  480 -^  6  = 
80.  Proceeding  again  as  by  rule,  we  multiply  this  product  by 
the  numerator,  5,  thus  80x5  =  400,  which  result  we  place  in  first 
position  above  the  common  denominator.  Proceeding  similarly 
with  the  other  fractions  in  our  example,  we  get  a  series  of  fractions 
having  a  common  denominator  and  equivalent  to  the  fractions 
from  which  we  started  computation. 

ADDITION   OF    FRACTIONS. 

Addition  is  the  process  of  finding  the  sum  of  two  or  more 
fractions. 

Principle  involved  :  Fractions  to  be  added  must  be  reduced  to 
equivalent  fractions  having  a  common  denominator. 

Rule  :  To  find  the  sum  of  two  or  more  fractions  having  different 
denominators,  reduce  the  given  fractions  to  equivalents  with  a 
common  denominator.  Add  the  nutnerators  so  found,  and  if  their 
sum  is  greater  than  the  common  denominator  divide  the  numerator 
by  the  common  denominator  and  the  result  will  be  the  sum  of  the 
given  fractions. 

Find  the  sum  ot  j\  +  Ji  +  ^4  +  )4- 

Proceeding  as  before  we  find  the  common  denominator  to  be 
16,  thus  •  , 

4  I  16  .  8  .  4  .  2 


2  .  I  .  I  .  I     =16 
Proceeding  exactly  as  before  we  find  the  equivalent   fractions 
having  a  conmion  denominator  to  be  expressed  thus  : 
5  +  1 4  +  1 2  X  8  _  .^  .^ 

Tecror  "" 

.Adding    these    numerators    together,    as    in    rule,    we    get    the 
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fraction  f|.      Now  dividing  the  numerator  39  by    the  denominator 
16  we  get  39-=-  i6  =  2f^,  then  our  question  may  be  expressed  thus  : 

5+14+12  +  8  _.^,,        . 


^%+'A  +  H  +  J4=' 


.16 


This  principle  underlies  the  whole  subject  of  addition,  and  needs 
no  further  demonstration. 

SIBTRACTION  OF  FRACTIONS. 

Subtraction  of  fractions  is  the  process  of  tindinif  the  difference 
between  two  fractions. 

Principle  involved  :  Fractions,  to  be  subtracted,  must  be  re- 
duced to  equivalents  with  a  common  denominator. 

Rule  :  To  find  the  difference  between  two  simple  fractions, 
reduce  the  fractions  to  equivalents  having  a  common  denominator 
and  subtract  the  numerators,  and  reduce  the  result  to  its  simplest 
form. 

Find  the  difference  between  %  and  |S. 

Proceeding  as  already  described  in  addition  of  IVadious,  we  gel 

1..     /s  j^         ,,.. 

It  will  be  observed  that  the  process  is  exactly  similar  to  the 
piocess  of  addition,  and  exceedingly  simple,  requiring  piactically 
no  explanation  when  we  have  mastered  the  principles. 

Ml  LTIPLICATION  OF  FRACTIONS. 
Multiplication  is  the  process  of  finding   the   product  of  two  fac- 
tors, one  or  both  of  which  may  be  fractions. 

Rule  :  To  multiply  a  fraction  by  a  fraclion,  multiply  the 
numerators  together  and  also  the  denominators,  iu^d  reduce  to 
simplest  form. 

Multiply  together  ^2  x  ^2-      Proceeding  as  per  rules  and  multiply- 
ing the  numerators  together  and  the  denominators  likewise,  we  get 
1/      1/  _■'*'_  1  ' 

^  Fx~2~    ■*■ 

Following  out  the  principle  set  forth  in  clause  6  of  our  introduc- 
tion, multiply  together 

Following  out  this  principle  we    proceed    by    a  process  of  cancel- 
lation to  reduce  to  simplest  form,  thus 


6 


64 


By  applying  this  system  of  cancellation,  based  upon  the  prin- 
ciple set  forth  in  clause  6,  you  will  observe  we  materially  shorten 
the  process  of  calculation  without  in  any  way  affecting  the  result. 

Rule  :  To  multiply  a  fraction  by  an  integer  or  an  integer  by  a 
fraction, 

1.  Divide  the  denominator  of  the  fraction  by  the  integer  and 
place  the  result  under  the  numerator,  and  reduce  to  simplest 
form,  or 

2.  Divide  the  integer  by  the  denominator  of  the  fiaclion,  and 
multiply  the  result  by  the  numerator,  or 

3.  Multiply  the  numerator  of  the  fraction  by  the  integer  and 
place  the  result  over  the  denominator.  (See  clauses  i  and  4  of 
principles). 

Example  (employing  1st  method): 

Muhiply  i+x  8  =  32 -=-8  =  4 V=6^- 

Example  (employing  2nd  method) : 

Multiply  53  x64  =  64  +  32  =  2  >:  27  =  54. 
Example  (employing  3rd  method)  : 
Multiply  '^  x8  =  ''9°=5- 
It  will  be  observed  that  the  first   of  these  methods  can  only  be 
employed  when  the  integer  can  be    divided   into  the  denominator 
an  equal  number  of  times,  and  the  second  when  the  denominator 
can  be  divided  into  the  integer   similarly,    and    the   third   method 
can  be  used  at  any  time,    but  when   either  of  the  other  methods 
can  be  used,  lengthens  the  process,  as  is  evidenced  by  calculation 
in  this  case.      Employing  method    i    and    embracing   principle  6, 
calculation  would  have  been  made  as  follows  : 

DIVISION  OF  FRACTIONS. 

Division  of  fractions  is  the  process  of  finding  Ihe  i|uolicul  when 
either  dividend  or  divisor  is  a  fraction  or  mixed  number,  or  when 
both  dividend  and  divisor  are  fractions  or  mixed  numbers. 

Rule  :  To  divide  a  fraction  by  an  integer,   divide  Ihe  numerator 
or  mulliplv  the  denominator  of  die   fraction  by  the  integer.     The 
result  will  be  the  quotient.      (See  principles,  clauses  2  and  3). 
Example  :   j j  -i-  9  =  s'j . 

Rule  :  To  divide  an  integer  by  a  fraction,  mulilply  the  integer 
by  the  denoniinalor  of  tlie  fraction  and   divide  llie  product  by  Ihe 


numerator,  or  divide  the  integer    by    ihe 
the  quotient  by  the  denominator. 

Example  (by  ist  method) : 

Divide  100+34^=400  +  4=133^ 

Example  (by  2nd  method)  : 


merator  and  multiply 


so- 


lo x4  =  4o. 


Rule  :  To  divide  a  fraction  by  a  fraction,  multiply  Ihe  numera- 
tor of  the  dividend  by  the  denominator  of  the  divisor  and  set 
down  Ihe  product  as  a  new  numerator,  then  multiply  the  denomi- 
nator of  the  dividend  by  the  numerator  of  the  divisor  and  set 
down  the  product  as  the  new  denominator — reduce  new  fraction 
to  simplest  form,  or 

Invert  the  terms  of  the  divisor  and  proceed  as  in  multiplication 
of  fractions. 

Example:  Divide  H-i-U  (following  ist  rule).  Since  numerator 
of  dividend  is  7  and  denominator  of  divisor  4,  we  gel  7x4  =  28, 
which  becomes  new  numerator  or  dividend. 

Since  denominator  of  dividend  is  8  and  numerator  of  divisor  3, 
we  get  8x3  =  24,  which  becomes  new  denominator  or  divisor  and 
giving  sj^  15')  =  i)'6.  that  is,  ^4  is  contained  in  Ji  lyf,  times. 

Employing  2nd  method  : 

b  x3 
Again  employing  2nd    method    and    applying    clause    6  of  prin- 
ciples : 

7/  •  i/-7x4^   7 


■1%. 


It  occasionally  occurs  in  computation  of  formula  that  a  frac- 
tional part  of  a  fraction  requires  to  be  divided  by  a  fraction  or  a 
fractional  part  of  a  fraction. 

Rule  :  To  divide  a  compound  fraciion  by  a  compound  fraction, 
first  reduce  the  compound  fraciion  to  a  simple  fraction,  and  then 
follow  rule  laid  down  for  dividing  a  fraction  by  a  fraction. 

Example  :   Divide  yi  of  yi  by  3+  of  \%. 

To  reduce  compound  fractions  ^  of  %  x  M'  of  j^  to  simple 
fractions,  proceed  as  in  multiplication  of  fractions. 

Then  y^  of  Ji  =  >^x^  =  /i„  and  ^  of  \i=K>^\%  =  \ii  then 
question  becomes  a  simple  matter,  since  we  proceed  exactly  as 
in  division  of  fractions  from  this  point. 

Since  dividend  ]/i  of  %=Vii, 
Since  divisor      iiofi'4=M, 


we  get 
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SPARKS. 


An  electric  light  plant  will  probably  be  installed  at  the  consumptive 
sanitarium  at  Gravenhurst,  Onl. 

The  Halifax  Tramway  Company  have  placed  a  large  order  fot  G.  E. 
1,000  equipments  with  the  Canadian  iJcneral  Electric  Company. 

Mr.  D.  C.  Dewar,  recently  manager  of  the  Bell  Telephone  Company 
at  Ottawa,  was  presented  with  a  gold  watch  by  the  employees  before 
his  departure  for  Montreal. 

The  Hull  Electric  Company  have  placed  an  order  for  two  300  k.w. 
generators  and  several  additional  G.  E.  1,200  and  G.  E.  51  equipments 
with  the  Canadian  General  Electric  Company. 

The  Lachine  Rapids  Hydraulic  l\:  Land  Company,  of  Montreal, 
have  decided  to  issue  $750,000  of  debentures.  It  was  stated  at  a 
special  meeting  that  one  thousand  horsepower  of  current  had  been  sold 
to  the  Standard  Light  and  Power  Company. 

Plans  have  been  submitted  to  the  Ontario  and  Dominion  govern- 
ments for  the  construction  of  a  dam  and  lock  across  Ash  Rapids,  in  the 
Lake  of  the  Woods.  It  is  proposed  to  utilize  the  water  power  so  pro- 
vided in  generating  electricity  to  light  the  mines  and  drive  the  power 
drills  in  the  vicinity. 

The  Canadian  General  Electric  Company  have  been  awarded  the 
contract  for  a  1,000  light  incandescent  plant  by  the  corporation  of  Poll 
Arthur.  The  plant,  which  is  now  being  inslalled,  will  be  of  their 
standard  single  phase  alternating  type,  and  will  be  in  operation  in  the 
course  of  two  or  three  weeks. 

Mr.  E.  J.  Lennox,  architect,  has  reported  to  the  City  Council  of 
Toronto  regarding  the  establishment  i>f  an  electric  plant  at  the  new  city 
buildings.  He  estimates  that  700  horse  power  will  be  required  to  light 
the  buildings,  and  200  horse  powei  for  running  the  electric  elevator. 
Should  the  plant  be  placed  at  the  wateworks  it  would  necessitate  an 
extra  boiler,  while  if  placed  at  the  buildings  the  exhaust  steam  could  be 
utilized. 

The  Hamilton  Radial  Electric  Railway  Company  are  extending  their 
system  in  the  direction  of  Oakville.  They  have  ordered  four  45  ft. 
passenger  cars  from  the  Crossen  Car  Company,  of  Cobourg,  which  ate 
to  be  models  in  every  respect.  These  cars  will  each  be  equipped  with 
a  four  motor  equipment  of  G.  E.  looc  motors,  for  which  an  order  has 
been  placed  with  the  Canadian  (Jeneral  Electric  Company.  These  four 
motor  equipments  are  guaranteed  10  have  a  speed  ol^  38  miles  an  hour, 
but  with  acceleration  on  Ihe  level  will  easily  make  from  45  to  50  miles, 
thus  uiakiiig  the  Burlington  line,  by  long  odds,  the  highest  speed  elec- 
iric  Toad  in  the  Dominion. 
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SPARKS. 

An  elcctiic  light  plant  will  probably  be  installed  by  the  village  of 
Kxeter,  Ont. 

The  Iluntsville  electric  iight  plant,  installed  by  the  Canadian  General 
Klectric  Co.,  was  recently  put  in  operation. 

The  Canadian  General  Electric  Company  have  installed  a  direct- 
current  lighting  and  power  plant  for  Messrs.  Bertram  &  Sons,  Dundas, 
Ont. 

The  Finance  Committee  of  the  Hamilton  City  Council  have  passed 
the  bylaw  fur  the  conversion  of  the  Hamilton  and  Dundas  railway  into 
an  electric  system. 

The  Canadian  General  Electric  Company  have  sold  a  1,000  light 
standard  alternator  to  the  Full  Electric  Light  Company,  Charlottetown, 
P.E.I. 

The  Montreal  Island  Belt  Line  Railway  Company  have  ordered  ad- 
ditional G.E.  1,000  and  G.E.  1,200  equipments  from  the  Canadian 
General  Electric  Company. 

Mr.  Fred  Parkin,  electrician  for  the  Canada  General  Electric  Co., 
Toronto,  returned  lately  from  River  du  Loup,  Que.,  where  he  installed 
a  new  incandescent  system 

Mr.  J.  Seguy,  of  Quebec,  has  invented  an  apparatus,  one  part  of 
which  is  placed  on  th"e  inside  and  the  other  on  the  oiitside  of  steam 
boilers  in  order  to  economize  heating.  It  can  be  applied  to  all  old 
boilers. 

The  (lalt,  Preston  and  Hespeler  Railway  Company  have  placed  an 
order  for  an  additional  G.E.  1200  equipment  with  the  Canadian  General 
p;iectric  Company. 

A  new  electric  railway  company  has  been  formed  at  Niagara  Falls, 
Ont.,  compos.-d  of  H.  C.  Symmes,  R.  Paine  and  others.  It  is  pro- 
posed to  construct  a  line  which  will  connect  with  the  Niagara  Falls 
Park  and  River  Railway  and  extend  to  Lundy's  Lane  battle  ground. 

The  Consolidated  Railway  Company  of  Vancouver,  B.C.,  have  placed 
a  large  order  for  G.E.  1000  motors  with  the  Canadian  General  Electric 
Company. 

The  1,000  light  standard  alternator  purchased  by  the  corporation  of 
Huntsville  from  the  Canadian  General  Electric  Company,  was  put  in 
successful  operation  last  week. 


The  town  of  Thorold  has  purchased  the  incandescent  electric  light 
system  from  Mr.  McGill. 

Th-?  Sladacona  Water,  Light  and  Power  Company,  of  Huntingdon, 
P.  Q.,  ordered  a  60  k.w.  1,000  light  standard  alternator  from  the  Cana- 
dian General  Electric  Company. 

A  new  electric  light  company  has  been  formed  in  Aylmer,  Ont.,  to 
be  known  as  the  Ajlmer  Electric  and  Manufacturing  Company,  Ltd. 
The  directors  of  the  company  are  :  Hugh  McDiarmid,  Daniel  C.  Davis, 
John  Simpson,  all  of  Aylmer,  and  Jos.  W.  Campbell  and  W.  H.  Irving 
of  Toronto.  Extensive  improvements  and  additions  are  to  be  made  to 
the  present  plant. 

The  Hamilton,  Grimsby  and  Beamsville  Railway  Company  have  pur- 
chased G.E.  1,200  equipments  from  the  Canadian  General  Electric 
Company  for  the  improved  freight  and  express  services  which  they  are 
about  to  commence.  Their  intention  is  to  load  C.  P.  R.  express  cars 
with  fruit,  along  the  line,  and  draw  them  over  to  the  T.  H.  &  B.  road 
for  carriage  to  Toronto  and  other  points. 

The  Brockville  Electric  Light  Company  are  making  extensive  im- 
provements in  their  incandescent  lighting  plant.  They  have  placed  an 
order  with  the  Canadian  General  Electric  Company  for  a  100  k.w. 
monocyclic  alternator  of  their  new  125  cycle  type.  The  use  of  125 
cycles  in  this  case  was  rendered  necessary  by  the  fact  that  the  old  trans- 
formers, of  which  between  three  and  four  thousand  lights  capacity  were 
installed,  were  unsuitcd  for  operation  on  a  lower  frequency. 

Patents  have  recently  been  granted  (or  Canada  as  follows  :  Canadian 
General  Electric  Co. ,  Toronto,  dynamo;  Wni.  .Smith,  .Sheldon,  Iowa, 
rotary  steam  engine  ;  lames  and  Emery  Caldwell.  Auburn,  N.  Y., 
turbine  water  wheel  ;  E.  J.  Armstrong,  Oswego,  N.  V.,  crank  disk  for 
steam  engines  ;  C.  P.  Choquetle  and  Antoine  M.  Morin,  St.  Hyacinthe, 
Que.,  acetylene  generator  ;  A.  C.  Frasei,  Brooklyn,  N.  V  ,  process  for 
generatinL!  acetylene  ;  A.  M.  Scott,  Hamilton,  acetylene  gas  apparatus: 
John  E.  Friend,  Lambton  Quay,  New  Zealand,  steam  boiler  ;  G.  II. 
and  M.  G.  Broder,  Winchester,  Ont.,  journal  bearing;  R.  S.  Hill, 
Detroit,  valve  for  steam  engine  ;  General  Electric  Co.,  Schenectady. 
N.  Y.,  electric  brake;  insulation  of  electric  cable.  Max  Guilleaume, 
Mullieini-on-the-Rhine,  Germany  ;  The  Slilwell-Bierce  &  Smith-Vaile 
Co. ,  Dayton,  Ohio,  electric  water  wheel  governor  ;  Bell  Telephone 
Co.,  Montreal,  multiple  switchboard  spring  jack  ;  Franz  L.  Barthelmes, 
Toronto,  wood  jiulley. 
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The  electric  light  company  at  Rat  Portage, 
Ont.,  are  putting  in  new  generators  for  arc 
lighting  and  power. 

The  Hamilton  Street  Railway  Company 
have  placed  an  order  for  G.E.  1,200  motors 
with  the  Canadian  General  Electric  Com- 
pany. 

The  Canadian  General  Electric  Company 
have  furnished  10  additional  G.E.  1000  Uiotors 
to  the  Kingston,  Portsmouth  and  Cataraqui 
Railway  Company. 

George  White  &  Sons,  Limited,  London, 
Ont.,  are  seeking  incorporation  as  manufac- 
turers of  steam  engines,  boilers  and  other 
machinery,  with  a  capital  of  $170,000. 

The  Electrical  Construction  Company,  of 
London,  Ont.,  has  been  incorporated,  to  take 
over  the  business  of  the  London  Electric 
Motor  Company.    The  capital  stock  is  $45,000. 

F.  E.  Harvey,  doing  business  as  the  Citizens 
Telephone  Exchange,  Waterloo,  Que.,  is  re- 
ported to  have  assigned,  with  liabilities  of 
$12,000.  The  estate  will  probably  pay  fifty 
cents  on  the  dollar. 

The  Canada  Permanent  Loan  and  Savings 
Company  have  awarded  the  contract  lor  a  500 
light  direct-connected  incan4e.scent  plant,  for 
the  Clarendon  Hotel  in  Winnipeg,  to  the 
Canadian  General  Electric  Co. 
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SAIINIA  GAS  AND  ELECTRIC  LIGHT  CO. 

We  print  herewith  an  illustration  ot  the  power 
station  of  the  above  company,  accompanied  by  a  few 
particulars  descriptive  of  the  equipment  of  the  same. 

The  building  is  of  red  brick,  with  freestone  trimmings 
and  stone  foundation,  with  basement  under  the  engine 
room,  having  truss  roof  covered  with  iron,  making  the 
building  practically  fireproof.  The  size  of  the  structure 
is  34  X  72,  with  an  octagon  brick  smoke  stack  75  feet 
high.  The  foundations  for  engine,  dynamos  and  line 
shafting  are  of  stone  and  brick  set  in  cement,  reaching 
through  the  main  floor. 

The  steam  plant  consists  of  a  Wheelock  engine  13  x 
30,  boiler  6o"xi4',  84  3"  flues,  with  all  necessary 
shafting  and  pulleys,  manufactured  by  the  Goldie  & 
McCulloch  Co.,  of  Gait. 

The    electric    plant    was  built  during  the  summer  of 


electrician.      .Accompanying  this  article   are  portraits  of 
these  two  gentlemen. 


QUESTIONS  AND  ANSWERS. 
Slperintexde.vt  writes  :  "In  a  2,080  volt  monocyclic 
dynamo  or  in  any  other  machine,  does  it  not  have  a  bad 
effect  upon  the  armature  to  have  the  commutator  short- 
circuited  to  a  more  or  less  extent  ?  I  claim  that  it  not 
only  has  a  bad  effect  upon  the  stationarj-  shunt,  but 
also  upon  the  rotating  shunt  and  armature.  .\m  I  right 
or  not,  please?  Would  the  short-circuiting  of  the  com- 
mutator cause  the  armature  to  finally  burn  up  alto- 
gether? Another  question — Supposing  I  carry  on  my 
'secondaries'  a  voltage  of  118  and  then  reduce  it  to 
1 1 2  volts,  what  candle-power  would  I  be  getting  from 
a  50  c.  p.  incandescent  lamp?  How  is  it  computed? 
and  is  there  any  table  or  book  published  upon  this  ques- 
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1894,  and  consists  of  one  75  light  Wood  arc  dynamo 
with  spare  armature,  a  30  kilowatt  T. H.  alternator 
with  i^  k.w.  exciter,  with  the  usual  switchboard 
apparatus.  The  electrical  plant  was  installed  by  the 
Canadian  General  Electric  Company. 

The  arc  line  for  public  lighting  required  over  16  miles 
of  No.  6  wire  and  ten  miles  of  poles,  feeding  sixty-two 
1200  c. p.  lamps.  Over  600  lamps  are  wired  up  for 
incandescent  lighting  in  the  town. 

In  order  to  further  increase  the  capacity  and  efficiency 
of  the  plant,  during  the  past  summer  a  300  h.p.  Northey 
duplex  condenser  and  a  duplex  boiler  feed  pump  were  in- 
stalled, taking  water  supply  from  the  river  through  an  8- 
in.  pipe.  These  improvements  add  easily  25 ,  to  the 
economy  and  efficiency  of  the  plant.  It  is  contemplated 
to  further  increase  the  plant  by  adding  an  additional 
boiler  and  a  larger  alternator  during  the  year. 

Mr.  Wm.  Williams  is  the  manager  of  the  business, 
the  success  of  which  is  largely  due  to  his  enterprise  and 
good  judgment.  He  has  an  able  assistant  in  the 
person    of   Mr.    Geo,    Shand,    the    chief  engineer  an^ 


tion?  Are  not  electric  wires  apt  to  become  "grounded" 
b}'  passing  through  branches  of  trees,  especially  in  con- 
stant wet  weather?  How  could  you  tell  if  they  were 
grounded  if  you  had  no  ground  detector?  Could  you 
tell  by  'bell-tests  ?'  How  are  series  incandescent  lamps 
connected  up  in  connection  with  a  direct  current  arc 
circuit?  If  you  will  be  so  kind  as  to  answer  these  ques- 
tions in  your  next  issue,  I  will,  I  am  sure,  feel  obliged." 
.Answer. — (i)  In  any  generator  the  short-circuiting 
of  the  commutator,  if  a  D.C.  machine — or  the  collector 
rings,  it  an  alternator — will  result  in  a  burnt  armature. 
If  the  "commutator"  in  the  above  question  means  the 
two-part  commutator  used  in  the  series  field,  then  short- 
circuiting  it  will,  in  the  first  place,  have  the  effect  of  (a) 
cutting  out  the  compounding  coils,  leaving  the  machine 
as  though  it  were  merely  separately  excited;  or  (b)  depend- 
ing on  the  method  of  connecting  in  the  two  parts,  might 
have  the  effect  of  sending  an  alternating  current  round 
the  series  coils  ;  and  in  the  second  place  w-ould  (a)  cause 
heat,  which  might  injure  the  armature.  (2)  Supposing 
your  50  c.  p.  lamp  was  intended  to  give  that  at  1 18  volts, 
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then  reducing  the  pressure  to  1 12  would  probably  re- 
duce the  c.  p.  to  about  40  c.p.  There  is  a  theoretic 
method  of  calculating-  the  reduction  of  candle  power, 
depending  on  several  specific  quantities,  such  as  resist- 
ance of  filaments,  specific  incandescence,  etc.,  which  is 
too  complicated  ;  it  is  sometimes  stated  that  variations 
of  1%  in  voltage  cause  variation  of  5°  „  in  c.p.  Ram's 
book  on  incandescent  lamps  is  good.  (3)  Wires  are 
liable  to  be  grounded  against  branches.  (4)  A  magnet 
bell  will  usually  disclose  the  presence  of  a  ground.  (5) 
Just  like  arc  lamps,  in  series. 


A.  S.  P.  writes  :  "Will  you  kindly  give  me  some  in- 
formation on  the  Grant  Bramble  rotary  steam  engine, 
of  Sleepy  Eye  City  ?  I  would  like  to  know  whether  the 
wheel  will  rotate  when  steam  is  admitted  into  the  cham- 
ber, as  it  is  claimed  it  will." 

Answer. — The  engine  will  certainly  rotate,  but  the 
mere  fact  of  it  doing  this  is  no  evidence  of  its  becoming 
in  any  way  a  superior  motive  power.  As  a  matter  of 
fact  there  is  not  a  single  point  in  its  favor  that  will  re- 
commend it  to  a  practical  engineer.  Mr.  Bramble  has 
been  getting  a  lot  of  fine  advertising  and  has  produced 
nothing  that  is  in  anyway  useful  to  the  engineering 
world — certainly  not  an  economical  rotary  engine. 


THE  STEAM  BOILERS  ACT. 

The  above  is  a  title  of  a  bill  now  before  the  Dominion 
parliament  to  provide  for  the  examination  of  stationary 
engineers  and  the  inspection  of  steam  boilers,  the  pro- 
moters being  the  members  of  the  Canadian  and  Ontario 
Associations  of  Stationarj'  Engineers.  It  is  improbable 
that  the  bill  will  pass  the  House  at  the  present  session 
but  it  is  hoped  to  make  such  advancement  as  will  ensure 
its  success  next  year.  Below  are  given  the  chief  pro- 
visions ot  the  act  : 

The  Governor  in  Council  may  appoint  a  chief  inspector  of  steam 
boilers  and  not  fewer  than  eight  inspectors  for  the  purpose  of  car- 
rying out 'he  provisions  of  this  act,  and  the  said  chief  inspector 
and  inspectors  shall  constitute  a  board  to  be  known  as  the  Board 
of  Steam  Boiler  Inspection. 

No  person  shall  be  appointed  a  member  of  the  board  who  has 
not  at  least  five  j-ears'  experience  as  a  practical  engineer,  and  who 
does  not  hold  a  high  class  certificate  from  some  incorporated  body 
or  government  board,  showing  that  he  is  a  person  possessed  of 
practical  knowledge  of  the  structure  and  operation  of  steam 
boilers. 

The  inspectors  shall  meet  under  the  direction  of  the  chairman 
for  the  purpose  of  making  regulations  subject  to  the  approval  of 
the  Governor  in  Council  and  not  inconsistent  with  the  provisions 
of  this  act  : — (a)  For  holding  annual  or  special  examinations,  to 
be  conducted  by  the  board  or  any  member  thereof,  of  persons 
from  time  to  time  applying  under  this  act  ;  (b)  for  granting  certi- 
ficates of  qualification  to  persons  passing  such  examination  J  (c) 
for  regulating  the  manner  of  operating  steam  boilers  and  the 
methods  to  be  adopted  for  securing  the  safety  thereof  ;  (d)  for 
providing  for  the  uniform  inspection  of  steam  boilers,  the  tests  to 
be  used  on  such  inspection,  and  the  circumstances  under  which 
such  inspection  shall  be  made. 

Every  person  not  duly  registered  under  this  act,  who,  after  the 
day  of  one  thousand  eight  hundred  and 

ninety  eight,  operates  any  steam  boiler,  or  is  in  charge  of  any 
steam  boiler  while  in  operation,  whether  as  owner  or  as  engineer, 
shall  be  liable,  on  summary  conviction,  to  a  penalty  of  not  less 
than  dollars  and  not  more  than  dollars. 

Every  person  who,  at  the  date  of  the  passing  of  this  act,  has 
been  for  two  years  engaged  in  the  operation  of  steam  boilers, 
upon  producing  a  certificate  of  his  uniform  good  conduct  and 
sobriety  from  the  owners  by  whom  he  has  been  employed  during 
the  said  period,  and  also  from  some  responsible  person  not  con- 
nected with  the  business  of  such  owners  and  a  resident  in  the 
jjinnicipality  or  iii  each  of  the  municipalities  in  which  such   boilers 


have  been  so  operated,  or  a  holder  of  a  certificate  from  any  incor- 
porated body  or  from  any  province,  shall  be  entitled,  upon  making 
an  application  to  the  chairman  of  the  board  on  or  before  the  first 
day  of  January,  189  ,  and   upon  payment    of  dollars   to  the 

chairman,  to  receive  a  certificate  of  qualification  and  to  be  regis- 
tered under  the  provisions  of  this  act. 

Any  candidate  who  considers  he  has  been  unfairly  dealt  with  by 
any  of  the  inspectors,  or  whose  certificate  has  been  revoked,  may 
appeal,  in  writing,  to  the  chairman  of  the  board,  setting  forth  such 
grievance  ;  and  the  chairman  shall  at  once  investigate  such  charge, 
calling  in  two  of  the  inspectors  to  assist  him  ;  and  their  decision 
shall  be  final. 

In  case  any  owner  of  a  steam  boiler  shows,  to  the  satisfaction 
of  the  chairman,  that  he  is  unable,  by  reason  of  some  unforseeen 
occurrence,  to  immediately  secure  the  services  of  a  duly  qualified 
person  to  operate  such  boiler,  the  chairman  or  other  inspector  to 
whom  such  application  is  made  may  grant  a  permit  to  any  person 
producing  satisfactory  evidence  of  good  conduct  and  sobriety  to 
operate  such  boiler  for  a  period  of  sixt)-  days  from  the  date  of  ap- 
plication, and  in  such  case  no  penalty  shall  be  incurred  by  reason 
of  oper.-iting  such  steam  boiler  pending  the  granting  of  such  per- 
mit. . 

Every  owner  Of  a  boiler  shall  cause  it  to  be  inspected  at  least 
once  in  each  year  by  an  inspector  appointed  under  this  act.  The 
inspector  making  such  inspection  shall  forward  a  copy  of  his  record 
thereof  to  the  chairman,  who  shall  immediately  forward  a  certifi- 
cate of  inspection  to  the  owner.  Such  certificate  shall  be  pro- 
duced upon  demand  by  the  chairman  or  any  inspector  under  this 
act.  For  such  certificate  the  owner  of  the  boiler  shall  pay  a  fee 
of  dollars. 

The  provisions  of  this  act  respecting  the  inspection  of  boilers 
shall  not  apply  to  any  boiler  insured  and  inspected  by  any  duly  in- 
corporated boiler  insurance  company  doing  business  in  Canada, 
but  the  owner  of  such  boiler  shall,  when  required  by  any  inspector 
under  the  provisions  of  this  act,  produce  the  certificate  of  inspec- 
tion from  such  company. 


PERSONAL. 

Mr.  \V.  B.  Close  has  succeeded  Mr.  R.  H.  Fraser  as  manager 
of  the  Toronto  and  Suburban  Electric  Railway. 

Mr.  M.  J.  Sullivan,  for  many  years  with  the  Great  Northwestern 
Telegraph  Compan}'  at  Toronto,  has  accepted  a  responsible  posi- 
tion in  New  York. 

Mr.  A.  Smith,  of  Kingston,  has  been  appointed  district  superin- 
tendent for  the  Bell  Telephone  Company  for  the  territory  lying 
between  Kingston  .ind  Windsor. 

Mr.  F.  C.  Wanklyn,  who  lately  became  manager  of  the  Toronto 
street  raiUvay,  has  been  appointed  superintendent  of  the  Montreal 
street  railway  pro  tern  during  the  absence  of  Mr.  Granville 
Cunningham  in  Birmingham,  where  the  latter  will  assist  Mr.  James 
Ross  in  the  conversion  of  the  road  there  into  an  electric  railway. 

Before  leaving  for  the  mining  districts  of  Northwestern  Ontario, 
Mr.  R.  H.  Fraser,  manager  of  the  Toronto  &  Suburban  Electric 
Railway,  was  tendered  a  banquet  at  Occidental  Hotel,  Toronto 
Junction.  After  the  banquet  the  street  railway  employees  waited 
upon  Mr.  Fraser  and  presented  him  with  a  gold-headed  cane,  on 
which  was  inscribed,  "To  R.  H.  Fraser,  Esq.,  by  the  employees 
of  Toronto  Suburban  Street  Railway,  April  30,  1897." 


Judgment  has  been  given  at  Montreal  maintaining  the  injunc- 
tion of  the  Bell  Telephone  Company  against  that  city.  The  City 
Council  in  November  last  passed  a  resolution  instructing  the  city 
engineer  to  prevent  the  petitioner  from  opening  the  streets.  The 
court  holds  that  the  charter  of  the  Bell  Telephone  Company  gives 
it  the  right  to  make  the  necessary  excavations  in  the  streets  to 
lay  its  wires  underground,   and  enjoins  the  city  from  interfering. 

Messrs.  Achille  Gagnon  &  Co.,  of  Victoriaville,  Que.,  who 
began  in  December  last  furnishing  incandescent  light  to  the  towns 
of  Victoriaville  and  .\rthabaskaville,  have  found  it  necessary  to  in- 
crease their  plant,  owing  to  the  rapid  increase  of  their  lighting. 
They  have  placed  their  order  for  a  75  k.w.  S.  K.  C.  two-phase  al- 
ternator with  the  Royal  Electric  Company  of  Montreal,  as  it  is 
their  intention  to  furnish  power  as  well  as  light  from  the  same 
generator  and  circuit.  Their  first  installation  was  single-phase 
alternating,  but  finding  that  they  could  also  secure  some  power 
business  during  the  day,  they  decided  to  operate  their  plant  24 
hours  per  day,  and  for  this  purpose  secured  an  S.  K.  C.  two-phase 
machine,  from  which  they  can  sery^  ^oth  '  ^ht  and  power  frorn 
the  same  line. 
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CONVENTION  SPARKS. 

[From  Souvenir  Number  Electrjcal  Neivs,  C.E.A.  Crnvtiuion.) 

It  was  a  case  of  "  Put  me  off  at  BuflFalo." 

Did  we  hear  you  ask  "where  are  we  at?"  At  the 
end  of  three  days  of  solid  enjoyment. 

What  a  good  thing  tor  the  farmer  hereabouts  that 
the  time  is  not  yet,  seeing  that  the  lady  bicyclist  is 
abroad  in  the  land. 

Xothwithstanding  the  plentiful  supply  of  water  in 
this  neighborhood,  last  night's  banquet  was  a  "corker," 
or  rather  un-"corker." 

To-day  we  shall  have  the  privilege  of  seeing  the"big- 
gest  thing  on  earth  in  the  way  of  electrical  enterprise. 
The  next  time  we  come  we  hope  to  see  a  duplicate  of  it 
on  this  side  of  the  river. 

As  the  result  of  his  vigilant  observation  since  last 
convention,  will  Mr.  Milne  tell  us  what  is  the  latest 
prank  developed  by  electric  light  meters?  We  want, 
if  possible,  to  be  in  a  position  to  head  them  off. 

How  does  this  convention  illustrate  the  fact  that  our 
holiday  seasons  differ  from  those  of  our  cousins  across 
the  herring  pond  ?  Give  it  up  ?  Because  we  hear 
CarroU-ing  in  June  instead  of  December.      See? 

Have  vou  observed  a  change  in  appearance  of  the 
rainbow  at  the  Falls  since  this  convention  assembled? 
Seems  as  though  Black  and  Browne  are  the  predomi- 
nating colors,  before  whose  lustre  the  other  tints  are 
dim. 

It  is  reported  that  Mr.  A.  B.  Smith  has  intimated 
his  willingness  to  prepare  a  paper  for  next  convention 
on  "  How  to  Keep  Sub-.Aquaeous  Cables  in  Working 
Condition,"  based  upon  recent  experience  at  Sarnia  and 
elsewhere. 

Glad  to  see  some  Blue-Noses  amongst  us  on  this  aus- 
picious occasion.  They  have  set  us  an  example  ot  cos- 
mopolitanism which  we  would  do  well  to  imitate.  Who 
knows  but  we  may  ere  long  have  a  convention  down 
by  the  sounding  sea? 

Was  it  but  the  whistling  wind,  or  our  fancy,  or  did 
we  actually  hear,  wafted  on  the  breeze  from  Queenston, 
the  strains  of 

"A  life  on  the  ocean  wave, 
And  a  home  on  the  roUing  deep  ?"' 

Perhaps  friend  Kamnierer  might  be  prevailed  upon 
to  give  DeCew  to  seekers  after  franchises  regarding 
the  means  employed  to  smooth  down  the  opposition 
humps  on  the  backs  of  the  Hamilton  aldermen.  Will 
Mr.  Kammerer  turn  on  the  X  rays. 

The  man  who  asked  that  the  ladies  be  excluded  from 
the  banquet  on  the  ground  that  the  embarrassment 
occasioned  by  their  presence  would  cause  him  to  forget 
his  speech,  is  asked  to  appear  for  sentence  at  the  Ladies' 
Headquarters,  Hotel  Layfayette,  City. 

This  looks  like  a  case  of  bearding  .Acetylene  Gas  in 
its  den.  It  is  to  be  hoped  that  notwithstanding  the  com- 
bination of  acetylene  gas  and  other  kinds  of  gas  and 
electricity  prevailing  hereabouts  at  present,  there  will 
be  no  explosions.  We  look  to  Bro.  Wickens  to  keep 
the  safety  valve  properly  adjusted. 

So  far  as  the  visitors  to  this  convention  are  con- 
cerned, the  popularity  of  Wilfrid  Laurier  pales  into 
shadowy  insignificance  beside  that  of  Wilfred  Phillips, 
the  good-looking  manager  of  the  Niagara  Falls  Park 
and  River  Railway,  to  whose  indefatigable  efforts  much 
of  the  success  of  the  present  occasion  is  due.  In  the 
language  of  the  Montreal  contingent,   \'ive  le  Wilfred  ! 

\'ou  may  all  know  by    this    time  that  there  has  been 

'*  A  chief  .Tniang  ye  t.il<in'  notes," 

but  you  may  not  be  aware  that  the  camera  fiend,  in  the 
person  of  "Joe  "  Wright,  has  been  quietly  on  the  look- 
out for  snap-shots  since  this  Convention  began.  1  may 
possibly  have  the  privilege  later  on  of  letting  you 
"  See  yersel's  .as  ithers  see  ye." 
Did  you  ever  listen  to  Mr.  J.  J.  Wright  as  he  dis- 
courses upon  the  beauties  of  agricultural  life  in  com- 
parison with  the  job  of  the  man  who  finds  himself  in 
charge  of  a   big  lighting  and   power  station?      If  not. 


there  are  flights  of  enthusiasm  and  oratory  which  you 
may  vet  enjoy.  The  experiences  of  the  last  feiv  months 
are  said  to  have  perfected  Mr.  W.'s  ability  to  prove  the 
affirmative  of  the  proposition  that  the  farmer  has  a  pic- 
nic without  apparently  being  conscious  of  his  advantages. 
.\s  Canadians  we  feel  at  liberty  to  express  ourselves 
in  language  more  emphatic  than  polite  regarding  some 
of  the  work  of  the  .American  law  makers.  We  don't 
always  see  eye  to  eye  with  the  Vankee  govermnent,  but 
of  tlie  individual  \'ankee  we  have  the  highest  possible 
opinion.  The  manner  in  which  the  visitors  to  this  con- 
vention have  been  treated  by  our  friends  across  the 
gorge  shows  them  to  be  out  and  out  "  white  men."  In 
fact  we  think  so  much  of  them  that  we  hope  to  annex 
more  and  more  of  them  individuallv  in  the  future. 


MECHANICAL  ENGINEERS'  ASSOCIATION. 

The  Meclianical  Iinsinoers'  Association  of  tlie  province  of  Oue- 
bec  was  organized  as  a  separate  body  in  the  year  1S94,  before 
which  time  its  members  were  associated  witli  the  Canadian  .Asso- 
ciation of  Stationary  Engineers.  The  object  of  the  association  is 
not  only  to  insure  (or  its  members    henefiis  in  case  of  sickness  or 
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death,  but  also  to  give  them  the  necessary  technical  instruction. 
Lectures  are  ^iven  semi-monthly  by  outside  specialists,  or  by 
members  of  the  union.  Bv  an  intelligent  adminislralion  this 
society,  though  having  paid  large  sums  of  money  to  sick  members, 
has  to-day  a  good  surplus.  The  election  of  its  officers  for  the 
year  1897  tooli  place  on  the  20ih  .April,  with  the  following  result  : 
President,  E.  F.  \'aliquet  ;  1st  vice-president,  H.  Beaucriamp  ; 
2nd  vice-president,  M.  Guimond  ;  treasurer,  W.  Gendron  ;  fin.in- 
cial  secretary,  E.  Leroyer  ;  recording  secretary,  A.  Belair  ;  .assist- 
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ant  recording  secielar),  Jos.  Gingras  ;  correspoiuling  sccr>'iarv. 
.\.  Tessier  ;  inlroduclor,  A.  Habig  ;  door-keeper,  O.  Toniaine  ; 
trustees,  M.  I'.  Lessard  (president),  E.  Brisbois,  .A.  I'rovost,  J. 
Langevin,  K.  I.avigne,  N.  Despalie,  Jos.  Vordon  ;  delegates  to 
Central  Council,  K.  Urisbois,  M.  Guimond  ;  examiners.  R.  Prouin, 
E.  F.  \aliquel,  H.  Oenis. 

The  new  oflicers  were  installed  on  tho4lh  of  .May.  Portraits  of 
the  president  and  vice-president  appear  herewith.  The  former  is 
chief  mechanical  engineer  at  Rutherford  &  Sons'  sawntills,  which 
positii>n  he  h.is  occupiivl  fvu-  the  past  five  years. 
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Engineers' Hall,  Craig  street.  President,  John  Murphy  ;  isl  Vice-President,  J.  E. 
Huntington;  2nd  Vice-President,  Wm.  Smyth;  Secretary,  B.  Archibald  York; 
Trea-urer,  Peter  McNaugton. 

ST.  LAURENT  BRANCH  NO.  2.— Meets  every  Monday  evening  at  43  Bonse- 
cours  street,  Mont-eal.  R.  Drouin,  President ;  Alfred  Latour,  Secretary,  306  Delisle 
street,  St.  Cunegonde. 

BRANDON,  MAN.,  BRANCH  NO.  1.— Meets  island  3rd  Friday  each- month 
in  Citv  Hall.     A.  R.  Crawford,  President ;  Arthur  Fleming,  Secretary. 

HAMILTON  BRANCH  NO.  2.— Meets  ist  and  3rd  Friday  each  month  in 
Maccabees  riall.  Wm.  Norris,  President;  E.  Teeter,  Vice-President;  Jos.  Iron- 
side, Corresponding  Secretarj',  Markland  St. 

STR.\TFORD  BRANCH  NO.  3.— John  Hoy,  President;  Samuel  H.  Weir, 
Secretan'. 

BRANTFORD  BRANCH  NO.  4.— Meets  2nd  and  ^th  Friday  each  month. 
J.  B.  Forsyth,  President ;  Jos.  Ogle,  Vice-President ;  T.  Pilgrim,  Continental  Cord- 
ag*  Co.,  Secretary. 


iriNHllN  BRANCH  NO.  5.— Meets  on  the  first  and  third  Thursday  in  each 
[ii.nth  I,  Sl,e,«,>,xi  Hall.  G.  B.  Risler,  President  ;  D.  lampbell,  Vice-President ; 
\»  III.  .Mciilcii,  Secretarj'-Treasurer,  533  Richmond  street. 

GUELPH  BRANCH  NO.  6.— Meets  ist  and  3rd  Wednesday  each  month  at 
7.30  p.m.  H.  Geary,  President  ;  Thos.  Anderson,  Vice-President ;  H.  Flewelling, 
Re:.-Secretar>' ;  P.  Ryan,  Fin. -Secretary  ;  Treasurer,  C.  F.  Jordan. 

OTT.\WA  BR.^NCH  NO.  j.-Meet  every  second  and  fourth  Saturday  in  each 
month,  in  Borbridge's  hall,  Rideau  street  ;  Frank  Robert,  President ;  T.  G.  Johnson, 
Secretary. 

DRESDEN  BRANCH  NO.  8.- Meets  ist  and  Thursday  in  each  month.  Thos. 
Steeper,  Secretary. 

BERLIN  BR.-\NCH  NO.  9.— Meets  2nd  and  4lh  Saturday  e  ch  month  at  8  p.m. 
J.  R.  Ulley,  President;  G.  Sleinmetz,  Vice-President;  Secretary  and  Treasurer, 
W.  J.  Rhodes,  Berlin,  Ont. 

KINGSTON  BR.^NCH  NO.  10.— Meets  ist  and  3rd  Thursday  in  each  month  in 
Eraser  Hall,  King  sireet,  at  8  p.  m  President,  F.  Simmons;  Vice-President,  J.  W. 
Tandvin  ;  Secretary,  A.  .Macdonald. 

WINNIPEG  BRANCH  NO.  ii.— P.esident,  G.  M.  Hazlett ;  Rec-SecreUry, 
J.  Sutherland ;  Financial  Secretary,  A.  B.  Jones. 

KINCARDINE  BRANCH  NO  12 —Meets  eveo'  Tuesday  .at  8  o'clock,  in  Mc- 
Kibbon's  block.  Pre  "ieni,  Daniel  Bennett;  Vice-President,  Joseph  Lighthall; 
Secretaiy,  Percy  C.  V    Iker,  Waterworks. 

PETERBOROUGH  BRANCH  NO.  14.— Meets  2nd  and  4th  Wednesday  in 
each  month  W.  L.  Outhwaite,  President  ;  W  Forster,  Vice-President  ;  A.  E.  Mc- 
Callum,  Secretary. 

BROCKVILLE  BR.ANCH  NO.  15.— Meets  every  Monday  and  Friday  evening, 
in  Richards'  Block,  King  St.  President,  .Archibald  Franklin  ;  Vice-President,  John 
Grundy  ;  Recording  Secretary,  James  Aikins. 

CAKLETON  PLACE  BRANCH  NO.  16.— Meets  every  Saturday  evening. 
President,  Jos.  McKay  ;  Secretary,  J.  D.  Armstrong. 


Assoiiation. 


Our  readers  will   no  doubt  find  much 


the  recent  convention  of  the  above 
Association,  published  in  this  number.  It  is  gratify- 
ing to  State  that  the  attendance  was  satisfactory, 
and  more  thoroughly  representative  of  the  whole 
Dominion  than  on  the  occasion  of  any  previous 
meeting.  A  large  addition  was  made  to  the  member- 
ship of  the  Association,  principally  from  the  ranks 
of  central  station  owners  and  managers.  The  papers 
were  quite  up  to  the  standard  of  former  years,  and 
covered  a  wide  range  of  subjects.  The  discussions 
were  far  in  advance  of  those  at  any  previous  convention 
both  as  regards  the  free  expression  of  opinion  and 
amount  of  practical  information  elicited.  Central 
station  practice  properly  received  a  large  measure  of 
consideration,  and  as  a  result  many  central  station  men 
were  heard  to  express  their  appreciation  of  the  benefits 
to  be  derived  from  connection  with  the  Association  and 
attendance  at  the  convention.  The  reference  in  the 
president's  address  to  the  necessity  of  legislation  for 
the  protection  of  the  rights  of  those  who  have  invested 
their  capital  in  the  electric  lighting  business,  and  the 
subsequent  action  taken  thereupon,  indicate  a  deter- 
mination to  make  the  Association  of  practical  value  in 
conserving  the  interests  of  its  members  and  of  the  elec- 
trical industries  of  the  country.  In  this  laudable  en- 
deavor it  should  receive  the  hearty  support  of  all  whose 
interests  are  bound  up  with  these  industries.  The  re- 
election of  Mr.  Yule  was  a  fitting  recognition  of  the 
zeal  and  success  with  which  he  has  sought  to  promote 
the  welfare  of  the  organization,  and  under  his  guidance 
good  results  may  be  looked  for  in  the  year  to  come. 
It  is  to  be  regretted  that  Mr.  L.  B.  McFarlane  felt 
compelled,  on  account  of  pressure  of  other  duties,  to 
decline  to  again  accept  office  in  the  Association.  He 
has  been  a  valued  aid  to  the  work  of  the  Association  in 
the  past,  and  it  is  to  be  hoped  may  at  a  later  date  re- 
enter the  harness.  His  successor,  Mr.  C.  B.  Hunt,  is  a 
gentleman  of  recognized  business  ability,  and  will  be  a 
source  of  much  strength  to  the  organization,  while  Mr. 
Kammerer,  second  vice-president,  lacksneitherthe  ability 
nor  opportunity  to  enable  him  to  advance  its  welfare.  The 
executivecommittee  comprises  men  of  ability,  and,  we  are 
pleased  to  say,  is  representative  not  only  of  Ontario  and 
Quebec,  but  of  the  maritime  provinces  as  well.  In  view  of 
these  and  other  favorable  conditions,  friends  of  the  -As- 
sociation may  reasonably  look  forward  to  a  year  of 
great  prosperity  and  usefulness,  culminating  in  a  con- 
vention at  Montreal  in  1898  which  will  eclipse  in  inter- 
est even  the  successful  event  at  Niagara  Falls  last  week. 
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PROCEEDINGS  OF  THE  SEVENTH  CONVENTION,  AT  NIAGARA  FALLS,  ONT. 


\     J  ''  I  ""HE    Seventh  Annual    Con- 

I        vention    of    the    Canadian 
'Mil/'  A^  -^        Electrical  Association  took 

'vT\l/V^^^^^i-^  place  at  the  Dufferin  Cafe', 

'^VCy/.(^_^    Xiagaia  Falls,  Ont.,  on   the  2nd, 
VV(\it'f^^^    3rd    and  4th    of  June,    1897.      It 
jl/^^^^     was  one    of  the    most  largely  at- 
tended  and  interesting   in  the  his- 
.\  tory  of    the    Association.      There 

was  a  noticeable  increase  in  the 
attendance  of  central  station  men  from  various  parts  of 
the  Dominion. 

.A  meeting  of   the    Executive   Committee  was  held    in 
the  forenoon  of  the  first    day,  at  which   twentj-five  new 
members  were  elected.      The  first  session  opened  at  2.30 
o'clock,    the  President,  Mr.  John  \'ule  in  the  chair. 
There  were  present  the  following  persons  : 

K.  J.  Diinstan Toronto,  Ont. 

Frederic  Nichols " 

J.  J- Wright 

C.  H.  Mortimer " 

Geo.  A.  Wilkie 

E.  K.  M.  Wedd 

Irving  H.  Smith " 

A.  A.  Christie •• 

A.  B.  Smith " 

J.  A.  Kammerer ** 

\V.  A.  Johnson " 

A.  M.  Wickcns 

\V.  J.  Clarke 

E.  D.  McCormick " 

\V.  H.  Bourne 

Albert  Esling ** 

T.  F.  Dryden 

James  Milne '* 

F.  H.  Leonard,  jr '* 

J.  \V.  Campbell 

Jos.  Wright " 

E.  B.  Biggar 

John  C.  Gardner " 

Ross   McKenzie " 

John  Yule Guelph,  Ont. 

W.  H.  Browne Montreal,  Que. 

John  Carroll 

Wm.  Thompson '* 

J.  A.  Bayliss 

C.  B.  Hunt London,  Ont. 

C.  E.  A.  Carr " 

Capt.    Williams " 

F.  Pepler Barrie,  Ont. 

Stephen  .\oxon Ingersoll,  Ont. 

G.  E.  Gayfer " 

Henry  Comstock Brockville,  Ont. 

Geo.  Shand Sarnia,  Ont. 

Wm.  Willi.ims *' 

John  Murphy Ottawa,  Ont. 

B.  F.  Reesor   Lindsay,  Ont. 

H.  O.  Fisk Peterboro',  Ont. 

E.  E.  Cary St.  Catharines,  Ont. 

Geo.  \.  Powell 

James  Lamont Chatham,  Ont. 

Geo.  Phemister Niagara  Falls,  Ont. 

Wilfred  Phillips 

G.  E.  Foster " 

E.  T.  Freeman Halifax,  N.  S. 

V.  B.   Coleman Port  Hope,  Ont. 

John  Farley St.  Thomas,  Ont. 

F.  \.  Bowman New  Glasgow,  N.  S. 

J.  W.  Purccll Walkerville,  Ont. 

W.  H.  Bullard Seafonh,  Ont. 

C.  H.  Philbrook Buffalo,  N.  Y. 

H.  E.  .Adams 

W.  J.  Johnston New  York,  \.  Y. 

Wm.  McCullough " 

Geo.  Black '. Hamilton,  Ont. 

W.  F.  McLaren " 

F.  W.   Martin 

Gordon  J.  Henderson " 

B.  J.  Throop " 

Thos.  Wadland 

Q.  C.  Baker| 

Thos.  Duncan Fort  Wayne,  Ind. 

C.  J.  Page Welland,  Ont. 

J.    M.  Brown Carlcton  Place,  Ont. 

Chas.  E.  Taylor Sault  Stc.  Marie,  Ont. 


The  President,  after  welcoming  the  members  to  the 
convention,  read  the  following  address  : 

PRESIDENT'S   ADDRESS. 

Gentlemen  :— Once  more  the  Canadian  Electrical  Associa- 
tion is  convened  for  the  transaction  of  business.  Our  place  of 
meeting  is  at  this  particular  titne  singularly  appropriate,  the 
whole  district  being  an  object  lesson  to  those  engaged  in  elec- 
trical enterprises.  The  progress  of  electrical  science  during  the 
last  few  years  is  very  fully  exemplified  in  the  various  undertak- 
ings it  will  be  our  privilege  and  pleasure  to  examine  during  our 
meeting.  I  will,  therefore,  not  take  up  you'  time  with  any 
remarks  on  the  progress  of  development  in  the  various  branches 
of  applied  electriciiy. 

The  programme  prepared  -vill,  I  hope,  meet  with  your  appro- 
bation. The  papers  to  be  read  are  of  interest  to  all,  and  the 
valuable  information  therein  contained  when  carried  home  and 
put  into  practice  will  realize  good  financial  results,  and  should 
be  value  for  every  dollar  expended  in  attending  this  meeting. 

.■\llow  trie  to  emphasize  that  this  organization  is  not  for  the 
display  of  intellectu.il  gymnastics,  but  to  provide  an  occasion 
when  all  can  meet  on  common  ground  and  feel  no  hesitation  in 
propounding  questions  or  expressing  views  ;  every  one  is  a 
member  with  equal  privileges,  entitled  to  and  sure  to  receive 
respectful  recognition.  I  therefore  urge  upon  all  to  take  an 
active  part  in  the  discussions.  Surely  in  this  gathering  there 
can  be  culled  sufficient  information  to  repay  every  one  of  us  for 
the  time  given  to  attend. 

The  d  fferent  items  mentioned  in  the  programme  for  social 
enjoyment  kindly  piovided  by  our  friends  here  and  on  the  other 
side  of  the  river,  will  afford  a  treat  not  often  enjoyed  by  us,  and 
will,  I  trust,  give  members  an  opportunity  of  becoming  better 
acquainted  with  one  another.  No  business  jealousies  should 
find  a  place  amongst  us,  rather  ought  we  to  help  each  other  by 
exchanging  opinions  and  experiences,  and  pariicul  idy  should 
this  be  the  case  just  now,  when  so  many  are  face  to  fare  with 
that  movement  now  prevalent  in  Canaiia  for  what  is  called  mu- 
nicipal control.  Many  lighting  companies  during  the  past  ye  ir 
have  had  to  fight  for  the  prevention  of  ruin  to  their  enterprises. 
I,  for  one,  can  speak  from  personal  experience.  This  question 
appears  to  me  to  be  to  lighting  companies  the  question  of  the 
hour.  Repeated  repulses  does  not  seem  to  stay  the  movement. 
It  is  gathering  strength  and  some  means  will  have  to  be  devised 
to  prevent  the  wiping  out  of  a  very  large  amount  of  capital  legi- 
timately invested  in  the  electiic  lighting  business.  We  look 
back  and  remember  the  inducements,  encouragement  and  praise 
that  were  given  to  those  venturing  their  savings  in  the  business — 
in  most  cases  done  for  the  purpose  of  improving  their  town  and 
helping  their  community  to  keep  up  with  the  march  of  progiess — 
and  compare  therewith  the  now  vehement  attacks  of  local  agita- 
tors, and  even  reputed  respectable  newspapers  who  din  in  the  ears 
of  the  ratepayers  the  marvellous  success  and  saving  effected  in  a 
few  large  and  rapidly  growing  cities  in  the  old  land,  entirely 
oblivious  to  the  conditions  existing  in  the  smaller  cities,  towns 
and  villaaes  of  Canada.  We  hear  of  Gl.isgow,  Manchester  and 
Birmingham,  where  the  civic  ambition  largely  prevails  amongst 
men  of  capital,  leisure  and  ability,  who  give  their  time  and 
talents  to  promote  the  common  good.  The  late  Governor- 
General  of  Canada,  the  Earl  of  Derby,  is  now  serving  as  mayor 
of  a  large  English  city  :  while  municipal  affairs  in  Canada  are 
managed  in  odd  hours  snatched  from  business,  by  men  who 
cannot  afford  to  give  the  time  and  attention  necessary  to  the 
successful  management  of  an  intricate  and  h.azardous  mercantile 
concern  like  the  supply  of  electricity.  They  also  do  not  know 
or  forget  that  municipal  control  was  not  intioduced  in  England 
in  the  vicious  way  it  is  carried  out  in  this  land,  by  using  the  tax- 
able resources  of  the  ratepayers  to  ruin  what  was,  at  one  time, 
by  the  same  people,  lauded  as  creditable  enterprise  on  the  part 
of  their  fellow  citizens.  It  is  not  my  purpose  to  enter  into  an 
elaborate  argument  why  municipal  control  is  not  a  sucress  in 
Canada.  The  agitation  is  in  the  air  and  how  best  to  save  our 
property  from  complete  confiscation  is  the  question  of  primary 
importance.  We  do  not  dispute  the  right  of  municipalities  10 
control  and  operate  all  their  franchises,  if  honestly  and  fairly 
entered  into.  I  hope  that  our  Legislature  will  realize  it  to  be 
their  duty  to  provide  for  the  compulsory  purchase  and  transfer 
of  properties  where  the  local  authorities  decide  to  assume  con- 
trol of  the  lighting  service,  and  prevent  money  invested  by  our 
citizens  in  necessary  and  laudable  enterprises  from  being  wan- 
tonly wasted.  It  is  a  hopeful  sign  that  a  few  of  our  leading 
newspapers  are  now  recognizing  that  the  practice  in  some  Euro- 
pean countries  of  government  control  of  monopolies  is  the  true 
remedy  for  any  evils  that  may  exist.  The  Toronto  Globe  in 
dealin^j  with  the  telephone  question   admits   this   principle   in 
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pointing  out  the  mistake  that  would  be  made,  and  the  injury  to 
the  public  which  would  follow,  should  a  second  telephone  com- 
pany be  permitted  to  enter  into  business  in  Toronto.  Quite 
recently  the  same  paper  quoted  approvingly  from  a  paper  on 
"Monopolies  and  the  People,"  where  the  author  tersely  sets 
forth  the  evils  of  the  popular  attitude  towards  competition 
projects  : — 

"Let  a  proposition  to  build  a  competing  railroad  line  or  a  com- 
peting electric  liyht  plant  be  submitted  to  popular  approval  and, 
under  the  impression  that  they  are  benefitting  themselves,  hard- 
workinj;  men  will  cheerfully  assume  heavy  burdens  of  taxation 
to  aid  the  new  enterprise.  .So  blind  and  unreasoning  indeed  is 
this  popular  abiding  faith  in  the  merits  of  competition,  that  it  has 
been  responsible  for  some  of  the  greatest  wa^^tes  of  weal  h  in 
unproductive  enterprises  that  have  ever  been  known." 

In  (jieat  Britain  the  government  forbids  by  legislative  enact- 
ments local  authorities  entering  into  competition  with  private 
companies,  but  makes  ii  a  necessary  condition  in  their  taking 
control  of  municipal  franchises  that  all  pl.mt  engaged  in  the 
business  in  their  bounds  shall  be  expropriated  by  i he  coipora- 
lion  and  paid  for,  the  value  being  arrived  at  either  by  mutual 
agreement  or  by  arbitration.  One  would  think  from  the  dis- 
cussions here  that  every  municipal  franchise  in  sight  in  Great 
Britain  is  operated  by  municipalities,  but  such  is  very  f.ir  from 
being  the  case.  I  have  not  been  able  to  procure  all  statistics, 
but  will  give  \ou  an  example.  In  Ent.land,  Scotland,  Ireland 
and  W.iles,  in  the  year  1895,  there  were  1318  t;as  undenakings 
operated  by  companies  and  only  165  managed  by  municipalities. 
This,  in  view  of  the  fact  that  said  municipalities  could  at  any 
time  expiopri  ite  these  undertakinsjs  and  operate  them  on  their 
own  account,  does  not  denote  the  marvellous  success  our  friends 
would  have  us  believe,  the  power  to  expropriate  having  been  in 
existence  for  nearly  30  years. 

Electric  lighiing  in  Great  Britain  has  not  until  within  the  last 
two  years  made  very  rapid  progress.  From  all  the  information 
1  can  gather  plants  installed  are  a  long  way  from  being  entirely 
under  the  control  of  municipalities.  A  good  deal  ot  adverse 
criticism  followed  the  passing  of  the  Electric  Lighting  Act  by 
the  parliament  of  Great  Britain  as  being  likely  to  retard  the 
progress  of  the  introduction  of  the  supply  of  electricity  there. 
Reading  over  the  Act  makes  one  think  parliament,  in  their 
wealth  of  legislative  experience,  had  in  view  just  such  a  situa- 
tion as  exists  in  Canada  to-day.  The  Act  is  very  concise  and 
provides  fully  for  the  method  in  which  electric  undertakings  are 
to  be  started.  Companies  can  be  organized  for  this  purpose,  and 
on  proving  their  good  fa'th  and  ability  to  carry  on  the  business, 
notice  is  jjiven  to  the  corporation,  which  has  then  a  sta'ed  time 
within  which  to  take  up  the  business  on  municipal  account.  On 
their  filling  or  not  desiring  to  do  so,  what  is  called  a  provisional 
order  is  then  issued  by  the  Board  of  Trade  (in  England  a  de- 
partment of  the  government)  to  the  company,  permitting  them 
to  operate  within  their  district.  This  provisional  order  is  about 
equal  to  our  Act  of  Incorporation  and  gives  a  monopoly  of  the 
business  under  pioper  control.  But  what  about  street  lighting  ? 
Are  the  municipalities  required  to  pay  any  price  demanded  by 
the  compmy  lor  that  service?  Most  decidedly  not.  Street 
lighting  is  carefully  provided  for  in  the  Act.  The  company  is 
compelled  on  a  requisition  from  the  local  authorities  to  eiect 
and  supply  street  lights ;  the  distances  apart  and  other  necessary 
conditions  are  prescribed  in  the  general  Act.  Failing  an  agree- 
ment as  to  the  value  of  the  service,  atbitration  is  resorted  to  for 
that  purpose,  the  Board  ot  Trade  appointing  the  arbitrators.  In 
fact,  arbitration  is  the  key  to  the  whole  situation.  Every  piecau- 
tion  is  taken  and  provision  made  and  no  wilful  destruction  of 
property  is  allowed.  I  do  not  think  I  can  do  belter  than  read 
to  you  the  sections  regulating  the  transfer  from  companies  to 
local  authorities  as  set  forth  in  the  Electric  Lighting  Act.  It  is 
not  very  long  and  will  give  you  a  fair  idea  of  the  method 
adopted.     Sections  27  and  28  read  as  follows  :  — 

ELECTRIC  LIGHTING  ACT. 
Sec.  27.  Where  any  undertakers  are  au'horized  by  a  pro- 
visional order  or  special  act  to  supply  electricity  within  any  area, 
any  local  authority  within  whose  jurisdiction  such  area  or  any 
pait  thereof  is  situated  may,  within  six  months  after  the  expira- 
tion of  a  period  of  twenty-one  years,  or  such  shorter  period  as  is 
specified  in  that  behalf  in  the  application  for  the  provisional 
order  or  in  the  special  act,  from  the  date  of  the  passing  of  the 
act  confirming  such  provisional  order,  or  of  such  special  act,  and 
within  six  months  after  the  expiration  of  every  subsequent  period 
of  seven  years,  or  such  shorter  period  as  is  specified  in  that  be- 
half in  the  application  for  the  provisional  order  or  in  the  special 
art,  by  notice  in  witing  require  such  undertakers  to  sell,  and 
thereupon  such  undertakers  shall  sell  to  them  their  undertaking, 
or  so  much  of  the  same  as  is  within  such  jurisdiction,  upon  terms 
of  paying  the  then  value  of  all  lands,  buildings,  works,  materials 
and  plant  of  6uch  undertakers  suitable  to  and  used  by  them  for 
the  purposes  of  their  undertaking,  within  such  jurisdiction,  such 
value  to  be  in  case  of  difference  determined  by  arbitration  : 
Provided  that  the  value  of  such  lands,  buildings,  works,  materials 
and  plant  shall  be  deemed  to  be  their  fair  market  value  at  the 
time  of  the  purchase,  due  regard  being  had  to  the  nature  and 
then  condition  of  such  buildings,  works,  materials  and  plant,  and 
to  the  state  of  repair  thereof,  and  the  suitability  of  the  same  to 
the  purposes  of  the  undertaking,  and,  where  a  part  only   of   the 


undertaking  is  purchased,  to  any  loss  occasioned  by  severance  ; 
but  without  any  addition  in  respect  of  compulsory  purchase  or 
of  good  will  01  of  any  profit  which  may  or  might  have  been  or  be 
made  from  the  undertaking,  or  of  any  similar  considerations. 
The  Board  of  Trade  may  determine  any  other  questions  which 
may  arise  in  relation  to  such  purchase,  and  may  fix  the  date  from 
which  such  pui chase  is  to  take  effect,  and  from  and  alter  the  date 
so  fixed,  or  such  other  date  as  may  be  agreed  upon  between  the 
pirties,  all  l.inds,  buildings,  wtuks,  materials  and  plant  so  pur- 
chased as  aforesaid  shall  vest  in  the  local  au;hority  which  has 
made  the  purchase,  freed  from  any  debts,  mortgages,  or  similar 
obligations  of  such  undertakers  or  attaching  10  the  undertaker, 
and  the  powers  of  such  undei takers  in  relation  to  the  supply  of 
electricity  under  this  act  or  such  provisional  order  or  special  act 
as  aforesaid  within  such  area  or  part  thereof  as  aforesaid  shall 
absolutely  cease  and  determine,  and  shall  vest  in  local  authority 
aforesaid. 

28.  Where  any  matter  is  by  this  act,  or  any  license,  order,  or 
special  act  diiected  to  be  determined  by  arbitration,  such  matter 
shall,  except  as  otherwise  expressly  provided,  be  determined  by 
an  engineer  or  other  fit  person  to  be  nominated  as  arbitrator  by 
the  Board  of  Trade,  on  the  application  of  either  party,  and  the 
expenses  of  the  arbitration  shall  be  borne  and  paid  as  the  arbi- 
trator directs. 

Any  license  or  provisional  order  granted  under  this  act  shall 
be  deemed  to  be  a  special  act  within  the  meaning  of  the  Board 
of  Trade  Arbitraticns,  Etc.,  A^t,  1874. 

We  also  have  an  example  on  this  continent  of  special  legisla- 
tion for  controlling  lighiing  companies.  In  the  Commonwealth 
of  Massachusetts  there  is  a  Board  of  Gas  and  Electric  Light 
Commissioners  appointed  by  the  Governor  and  Council.  This 
Board  has  been  in  existence  for  about  thirteen  years.  The  act 
establishing  the  Board  sets  forth  that  said  Board  shall  have  the 
general  supervision  of  all  corporations  engaged  in  the  sale  of 
electric  light  and  gas  for  lighting  and  fuel.  I  have  been  supplied 
wiih  copies  of  the  last  three  annual  reports.  From  these  reports 
it  appears  that  nearly  everything  connected  with  lighting  com- 
panies in  Massachusetts,  all  relations  between  the  companies, 
their  customers  and  the  municipal  authorities  are  dealt  with  by 
the  Commission.  Applications  for  reduction  in  price,  complaints 
as  to  the  quality,  giving  power  to  inciease  capital,  issue  bonds, 
etc.,  are  passed  upon  by  that  Board.  What  strikes  me  as  very 
remarkable  in  dealing  vviih  the  affairs  of  lighting  companies  is 
the  unusual  amount  of  common  sense  advice  given  to  companies, 
corporations  and  customers.  Their  decisions  fumish  very  inter- 
esiing  reading.  The  fair  and  equitable  way  they  deal  with  all 
kinds  of  petitions  would  come  to  most  of  us  in  the  nature  of  a 
surprise,  our  experiences  are  so  different.  Here  is  a  quotation 
illustrating  their  methods.  In  giving  their  decision  on  a  petition 
from  the  selectmen  of  Millbury  praying  lor  a  reduction  in  the 
price  and  improvement  in  the  quality  of  electric  street  lights,  the 
con-wmissioners  say  :  "  In  reaching  a  decision  the  Board  found 
it  necessary  to  consider  not  only  ihe  street  lights,  but  the  com- 
pany's income  from  its  entire  lighting  business  and  the  way  in 
which  Us  affairs  are  managed.  Those  who  invest  their  money 
in  order  to  render  a  public  service  of  this  character  are  entitled 
to  a  reasonable  return  from  iheir  business  when  properly  con- 
ducted, but  are  not  entitled  for  the  sake  of  such  return  to  impose 
upon  a  community  additional  burdens  on  account  of  careless 
or  incon-.petent  management."  In  this  case  the  selectmen  had 
offered  $2,000  for  the  service,  the  company  asked  $2,500,  and  the 
Board  decided  that  $2,375  was  a  fair  price. 

Every  lighting  company  in  the  slate  is  required  annually  to 
iii.tke  a  return  to  the  Board  in  a  form  prescribed  by  said  Board 
of  their  financial  statement  for  the  year,  giving  full  particulars  as 
to  capital,  income,  expenses,  dividends  paid,  etc.  It  may  inter- 
est you,  gentlemen,  to  know  that  of  companies  doing  a  purely 
electric  business  in  Massachusetts  the  table  of  dividends  paid 
furnishes  the  following  information  :  Report  for  1895  gives  59 
such  companies,  35  of  these  paid  no  dividends,  2  paid  less  than 
5  per  cent.,  22  paid  5  and  over.  In  1S96  there  were  returns 
from  63  companies,  33  of  these  paid  no  dividends,  6  less  ihan  5 
per  cent.,  and  25  paid  5  per  cent,  and  over.  In  1S97  Report  62 
companies  are  given  ;  31  paid  no  dividends,  9  less  than  5  per 
cent.,  and  22  paid  5  per  cent,  and  over.  If  this  is  the  condition 
of  electric  lighting  investments  in  a  wealthy,  thickly  populated 
and  prosperous  manufacturing  state  like  Massachusetts,  I  feel 
certain,  could  reliable  statistics  be  obtained  from  the  Canadian 
companies,  an  even  worse  showing  would  be  made. 

I  have  endeavored  as  briefly  as  possible  to  lay  before  you 
samples  of  legislation  provided  for  the  governing  and  regulating 
of  capital  invested  in  companies  similar  to  those  with  which 
most  of  us  are  connected.  The  question  that  presents  itself  to 
my  mind  is  :  Have  -ve  not  a  right  'o  claim  the  attention  of  the 
Legislature  of  Ontario  (I  mention  Ontario  because  it  is  the  storm 
centre  of  the  present  agitation),  and  present  to  them  a  request 
to  pass  legislation  to  meet  the  situation.  Municipalities  having 
invited  citizens  to  invest  their  capital,  persons  who  have  taken 
the  risk  should  be  furnished  with  a  reasonable  and  fair  amount 
of  piotection.  As  the  law  at  present  stands  opposition  woiks 
can  be  started  by  corpor.itions,  and  enterprising  citizens  taxed 
to  support  a  concern  competing  with  them  and  having  the  whole 
'axable  resources  of  the  ratepayers  behind  them.  One  would 
think  that  sound  economy  and  common  fairness  should  dictate 
a   change  in  the  present  mode  of  regulating  such  investments. 
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The  consolidation  of  the  British  and  Massachusetts  laws,  would, 
I  think,  meet  our  conditions.  I  feel  certain  that  a  majority  of 
the  companies  would  be  only  too  well  pleased  to  transfer  and 
take  75  per  cent,  of  the  money  invested  in  their  plant,  should  it 
be  decided  that  municipalities  desiring  the  control  must  first 
purchase  existing  plants. 

My  reason  for  thinking  the  Ontario  government  ought  to  look 
favorably  upon  our  request  is,  that  they  have  already  acted  upon 
and  recognized  the  principle  of  transferring  e.xisting  plants  to 
municipalities  where  they  wish  to  assume  and  manage  semi- 
monopolistic  franchise.  In  the  Gas  and  Water  Company's  Act 
where  power  is  given  to  cities,  towns  and  villages  to  take 
possession  of  and  pay  for  such  plants,  at  present  this  power  is 
permissive  on  the  part  of  local  authorities.  It  occurs  to  me, 
however,  if  corporations  were  compelled  to  purchase  e.xisting 
plants  before  yoing  into  business  the  movement  would  lose  a 
i.;ood  deal  of  the  spice  and  zest  it  now  has  for  agitators. 
Gentlemen,  this  is  an  important  question,  and  I  trust  this  meeting 
will  be  the  bei;inning  of  an  organization  including  every  lighting 
company  in  Canada  that  will  persevere  until  legislation  is 
secured  to  prevent  the  making  of  no  value  the  capital  invested 
in  good  faith  in  the  lighting  business.  Let  us  arouse  fiom  our 
lethargy  and  not  lose  sight  of  the  fact  that  our  very  e.xistence 
depends  entirely  upon  the  exertion  of  each  and  every  individual 
interested. 

Before  passing  from  the  subiect  permit  me  to  say  it  is  with 
pleasure  1  can  testify  that  the  leading  manufacturers  of  ap- 
paratus in  Canada  cannot  be  charged  with  what  I  have  noticed 
complained  of  in  the  Unitei'.  .States.  There  it  is  stated  that 
manufacturers  of  electric  lighting  machinery,  finding  the  field 
for  disposing  of  their  products  getting  limited,  are  now  giving 
their  attention  and  for  the  sake  of  making  sales,  persuading 
municipalities  to  go  into  the  business.  We  do  not  expect 
manufacturers  will  refuse  to  sell  to  municipalities  when  they 
wish  to  purchase  ;  that  would  be  unreasonable.  But  that  they 
take  a  s'and  for  the  best  interest  of  the  business  and  do  not  lend 
themselves  to  helping  in  confiscating  the  property  of  those  who 
had  the  courage  to  invest  in  electric  lighting  enterprises,  is  very 
much  to  be  commended. 

I  cannot  close  my  remarks  without  a  feeling  reference  to  the 
untimely  death  of  our  respected  late  2nd  \"ice  President,  Mr.  E. 
Carl  Breithaupt.  I  am  sure  1  express  the  opinion  of  all  who 
had  the  pleasure  of  knowing  him  that  he  was  a  young 
man  of  great  promise  in  his  adopted  profession,  and  a  genial 
and  trusty  friend.  His  death  is  a  decided  loss  to  our  Associa- 
tion. , 

In  conclusion  I  can  safely  affirm  we  all  agree  that  those  of 
our  members  who  have  taken  the  trouble  and  time  to  prepare 
papers  for  our  meeting  are  deservedly  entitled  to  our  sincere 
thanks.  In  no  way  can  we  better  show  our  appreciation  of  their 
eflToris  than  by  attending  punctually  at  the  hour  of  meeiing,  that 
they  may  have  the  inspiration  of  our  presence.  It  is  theirs  by 
right  of  cour  esy  and  I  feel  sure  each  member  will  concur  in 
this  and  fulfil  his  individual  responsibility  and  duty  by  punctual 
and  regular  attendance. 

I  desire  to  express  my  thanks  for  the  distinguished  honor  you 
conferred  upon  me  in  electing  me  to  preside  over  your  delibera- 
tions at  this  meeting.  I  crave  your  indulgence  for  any  short- 
comings on  my  pait. 

At  the  close  of  his  address  the  president  was  greeted 
with  applause. 

The  President  :  Does  the  Association  wish  to  take 
any  action  at  this  stage  with  regard  to  the  recommen- 
dation contained  in  my  address. 

Mr.  J.  J.  Wright  :  I  would  suggest  that,  as  we  ex- 
pect a  much  larger  attendance  to-morrow,  the  matter  of 
appointing  a  committee  to  take  up  this  recommenda- 
tion be  allowed  to  stand  until  then,  and  in  the  mean- 
time the  members  will  have  an  opportunity  to  think  it 
over. 

Mr.  C.  B.  Hunt  :  Mr.  President,  while  I  agree  with 
Mr.  Wright,  do  you  not  think  it  better  to  have  a  com- 
mittee appointed  now,  so  that  a  report  can  be  made  to 
this  convention. 

Mr.  J.  J.  Wright  :  It  is  not  necessary  to  make  a  re- 
port to  this  convention. 

Mr.  Hunt  :  I  think  the  committee  ought  to  report 
back  to  this  convention,  as  we  only  meet  once  a  year. 
With  your  permission  I  would  like  to  name  a  committee 
to  take  up  this  matter,  consisting  of  the  following 
gentlemen  :  Messrs.  Wm.  Williams,  S.  Noxon,  B.  F. 
Reesor,  J.  J.  Wright,  J.  Lamont,  H.  Comstock  and  the 
mover  ;  and  that  this  committee  report  back  to  the  con- 
vention to-morrow. 

Mr.  J.  J.  Wright  :   I  second  the  motion. 

The  president  put  the  motion,  and  on  a  vote  being 
taken,  declared  it  carried. 


Mr.  C.  H.  Mcrtimer,  secretary-treasurer,  read  the 
minutes  of  the  last  annual  meeting,  which  on  motion 
were  adopted  as  read. 

The  secretary  then  read  his  report  as  secretary-treas- 
urer for  the  past  year,  as  follows  : 

SF.CRET.\RV-TRH.\SIRERS  REPORT. 

Mr.  PREsmE.ST  and  Ge.ntlemen  : 

It  is  a  sincere  pleasure  to  me,  as  I  am  sure  it  will  also  be  to  you, 
that  the  report  which  I  am  now  called  on  to  present  is  one  of  a 
very  encouraging  character. 

.■\s  regards  our  membership,  there  have  been  added  during 
the  year  42  active  members  and  two  associates,  a  total  of  44. 
louring  the  same  period  g  active  and  5  associate  members 
tendered  their  resignation ;  6  active  members  were  removed 
from  the  roll  owing  to  having  changed  their  addresses  and 
the  impossibility  of  learning  their  whereabouts  ;  33  active 
members  and  14  associates,  .ifier  having  received  due  notice, 
were  struck  ofT  the  roll  for  non-payment  of  dues.  The  total 
number  of  names  removed  from  the  membership  list  during 
the  year  for  the  causes  mentioned,  was  69.  In  addition  death 
has  removed  I  wo  of  our  members,  the  late  .Mr.  E.  Carl  Breithaupt, 
who  occupied  the  position  of  2nd  Vice-President,  and  Mr. 
.\.  W.  Congdon.  Their  loss  we  deeply  deplore.  Our  member- 
ship ai  this  date  comprises  154  active  members  and  19  asso- 
ciates— a  total  of  154  active  members  and  19  as.sociales — a  total 
of  173. 

.As  regards  the  large  number  of  persons  struck  off  the  roll  for 
non-payment  of  fees,  I  beg  to  quote  as  follows  from  my  last  report : 
"There  are  on  the  roll  a  large  number  of  persons  who,  without 
having  resigned  their  membership  in  the  .-Association,  have  ceased 
to  lake  an  active  interest  in  its  affairs,  and  have  likewise  failed  to 
pay  their  membership  fees.  It  should  be  understood  that  when  a 
person  joins  the  Association,  he  thereby  becomes  a  member,  not 
for  one  year  only,  but  until  such  time  as  he  formally  resigns  his 
membership,  and  that  until  his  formal  resignation  is  received  bv  the 
secretary  and  accepted  by  the  Executive  Committee,  he  continues 
to  be  liable  for  payment  of  the  annual  fee.  It  is  perhaps  due  to 
lack  of  a  definite  understanding  on  this  point  that  the  actual  stand- 
ing of  the  Association,  with  regard  to  its  bona  fide  membership,  is 
at  the  present  time  somewhat  uncertain.  The  time  has  arrived 
when  definite  action  should  be  taken  to  put  an  end  to  the  present 
and  future  uncertainty  with  regard  to  this  matter.  " 

The  Executive  Committee  several  months  ago  decided  that  per- 
sons in  arrears  for  fees,  who  had  been  carried  forward  on  the  roll 
from  year  to  year,  should  be  notified  that  their  names  would  be 
struck  offon  the  ist  of  .April  if  their  dues  were  not  previouslv 
paid.  This  decision  was  carried  into  effect.  .As  a  result,  though 
there  is  an  apparent  decline  in  our  membership  as  compared  with 
last  year,  it  has  improved  in  quality,  and  is  on  a  much  more 
satisfactory  footing  than  ever  before. 

The  finances  are  in  an  equally  gratifying  condition.  The  re- 
ceipts for  the  vear  show  an  increase  of  S448.03  above  those  of  the 
previous  year,  while  the  increase  in  disbursements  was  only 
$165.86,  leaving  a  net  gain  of  $282. 17. 

Meetings  of  the  Executive  Committee  were  held  on  July  24th, 
1896,  Feb.  25th  and  .April  12th,  1897. 

.At  the  first  of  these  meetings  the  accounts  in  connection  with 
the  last  convention  were  passed  and  ordered  to  be  paid,  twoa.sso- 
ciate  members  were  elected  and  the  resignations  of  six  members 
accepted. 

-At  the  meeting  in  Febuary  a  resolution  of  condolence  with  the 
family  of  the  late  Mr.  E.  Carl  Breithaupt  was  passed  and  the  Sec- 
retary instructed  to  draft  and  present  the  same.  The  Secretary 
w.as  instructed  to  notify  members  in  arrears  for  fees  for  a  longer 
period  than  two  years  that  unless  the  sum  of  their  indebtedness 
was  paid  prior  to  the  1st  of -April  theirnames  would  be  erased  from 
the  membership  roll.  The  Secretary  was  further  instructed  to 
send  accounts  for  fees  to  members  in  arrears  for  the  current  year, 
and  give  notice  that  draft  would  be  made  if  the  amounts  were  not 
paid  within  10  days.  Mr.  Higman,  of  Ottawa,  was  elected  a 
member  of  the  Executive  Committee,  and  Mr.  Chas.  Hunt  was 
elected  2nd  Vice-President  to  fill  the  vacancy  caused  by  the  death 
of  .Mr.  Breithaupt.  The  dates  were  fixed  for  the  present  conven- 
tion and  committees  appointed  to  make  the  necessary  arrange- 
ments. Three  active  members  were  elected,  several  accounts 
passed  and  ordered  to  be  paid. 

.At  the  Apn]  meeting  five  persons  were  elected  to  active  mem- 
bership ;  the  sum  of  Si  75  was  ordered  to  be  placed  to  the  credit 
of  the  Banquet  Committee. 

Following  is  a  detailed  statement  of  the  receipts  and  ex|>endi- 
tures  :  — 

RECEIPTS. 

Cash  in  bank  June  isl,  1896 S157  ji 

Cash  on  hand  June  ist,  1896 1  50 

197  active  members'  fees  at  $3.00 591  00 

I  active  member's  fee  at  $5.00 5  00 

29  associate  members'  fees  at  $2.00 5§  00 

Cash  for  exchange  on  cheque 15 

25  copies  of  report  of  Sixth  Convention  sold 2  50 

Cash  from  local  electrical  companies  towards  en- 
tertainment expenses 100  00 

Refund  from  Statistical  Committee -.1  00 

$94036 


CANADIAN  EbECTRlGAu  NEWS 


Jnne,   .SOT 


niSBlRSEMENTS. 

Expi-nses  of  coiivenlion  al  Toronto $o,S-  A"! 

By  cash  C.  \'.  Wards  aci-oiinl,  Lome  Park $106  oo 

,.      C.  V.  Ward  toward  floral  decorations. . .  10  00 

/.       .,      Sir.  Greyhound  account -65° 

„      J.  Ball,   music 'o  00 

„      Board  of  Trade,  rent 1 4  o" 

„       „      Caretaker,  Board  of  Trade ,>  00 

H       n      Elevator  man,  Board  of  Trade .!  00 

r,       u      S.  Tidy's  account '5° 

„       n      Alexander  &  Cable's  account 500 

«       n      Monetarv  Times  account ^4  00 

n       „      "  Electrical  Xews"  account 79  25 

/,       /.      Canadian  Photo-Engraving  Co.s  account  2S  09 

ri       ,1      Geo.  Angus,  stenographer 40  00 

;.        //      Ribbon  and  pins  for  badges -;  !^f> 

(/       II      Express  charges .^5 

$35^  47 

Giant  to  Secretary 7.S  "o 

Stationery " '9° 

"  Electrical  News"  printing -3  O" 

Telegrams ' 1  :.o 

Telephone  messages *^° 

Postage ." 62  32 

Exchange  on  drafts  and  cheque-    .  .    7  95 

Cash  in'bank  May  31st,  1897 4'°  57 

Cash  in  hand   May  31st,  1S97 5-5 

$940  36 

The  report  was  adopted  as  read,  on  motion  of  Mr.  J. 
Carroll,  seconded  by  Mr.  E.  E.  Gary. 

REPORTS   01"  COMMITTEES. 

Mr.  J.  J.  Wright,  on  behalf  of  the  Committee  on 
Leg-jslation,  reported  as  follows:  It  has  not  been  found 
necessary  during  the  past  year  to  convene  the  com- 
mittee ;  there  was  no  legislation  that  affected  the 
interests  of  the  members  generally,  and  any  little 
matters  which  came  up  in  the  House  of  a  local  character 
were  attended  to  by  those  personally  interested.  There 
is  also  another  committee  for  which  I  imagine  1  am 
responsible  in  a  way,  and  that  is  the  committee  to 
interview  the  governtnent  on  the  question  ot  meters. 
Nothing  has  been  done  in  that  connection,  especially 
after  the  discussion  we  had  on  that  question  at  the  last 
convention.  We  found  that  the  officials  of  the  govern- 
ment were  disposed  to  meet  us  in  every  reasonable  way 
and  treated  us  very  fairly,  and  there  was  no  urgent 
necessity  under  the  circumstances  to  have  an  interview 
with  the  government.  But  I  think  both  in  the  question 
of  legislation  and  also  in  regard  to  the  question  of 
government  inspection  of  meters,  it  would  be  well  to 
exercise  considerable  care  in  selecting  a  committee,  for 
the  coming  year  bids  fair  to  be  an  itnportant  year  in 
both  branches. 

The  President  :  The  late  Mr.  Breithaupt  was  chair- 
man of  the  Committee  on  Statistics,  and  I  was  next  on 
the  list  to  him,  but  I  have  not  as  yet  been  able  to  get 
possession  of  the  papers  from  Mr.  Breithaupt's  execu- 
tors. I  have  applied  for  them,  but  they  have  not  come 
to  hand. 

Mr.  J.  J.  W'right  :  Do  you  think,  Mr.  President, 
those  papers  will  be  available  ;  I  understand  that  Mr. 
Breithaupt  devoted  considerable  time  to  that  committee 
before  his  death,  and  if  those  papers  can  be  tnade 
available,  they  will  be  quite  a  help  to  any  new  comtnit- 
tee  that  may  be  appointed  ? 

The  President  :  The  papers  are  in  existence,  because 
I  had  quite  a  large  number  of  them  during  our  cam- 
paign in  Guelph.  I  sent  them  back  to  Mr.  Breithaupt, 
and  1  think  1  will  be  able  to  get  them. 

The  President  :  I  will  name  Mr.  B.  F.  Reesor,  Mr. 
C.  B.  Hunt,  and  Mr.  A.  B.  Smith  as  a  committee  to 
name  the  standing  committees. 

GENERAL    BUSINESS. 

Mr.  C.  B.  Hunt  :  I  do  not  know  whether  there  are 
many  of  the  members  who  know  of  the  new  order  that 
has  been  issued  in  Council  in  regard  to  the  inspection  of 
meters  ;  it  is  one  of  very  great  importance  to  most  of 
us,  and  I  think  there  ought  to  be  some  discussion  on  it, 
either  to-day  or  to-morrow.  The  matter  is  simply  this, 
that  the  charge  for  the  inspection  of  meters  now  is  made 
per  lamp  instead  of  per  ampere.  To  those  of  us  who 
have  a  io6-vo!t  service  or  a  i  lo-volt  service  the  rating 
for  inspection  is  very    much    increased.      I    might  give 


you  an  example  :  Take,  for  instance,  a  10  ampere 
meter  that  we  used  to  pay  75  cents  for,  the  rating  is 
now  $1.25  ;  on  a  15  ampere  meter  it  is  increased  from 
$1.25  to  $1.75  ;  on  a  25  ampere  meter  it  is  increased 
from  $1.75  to  $2.25  ;  on  a  50  ampere  meter  it  is  in- 
creased from  $2.75  to  $3.50  ;  on  a  100  ampere  meter  it 
is  increased  from  $3.50  to  $5.50,  and  on  a  150  ampere 
meter  it  is  increased  from  $4.25  to  $7.50.  If  you  hap- 
pen to  have  three  wire  meters  it  will  be  pretty  nearly 
doubled  on  that  again.  I  think,  therefore,  it  is  neces- 
sary to  have  some  discussion  on  it  before  we  adjourn  the 
convention. 

Mr.  J.  J.  Wright  :  I  would  move  that  we  make  a 
present  to  the  government  of  the  whole  of  our  plant. 
(Laughter). 

Mr.  Hunt  :   They  will  have  it  soon. 

The  President  :  Vou  had  better  bring  the  tnatter  up 
to-morrow.  As  there  is  nothing  else  at  present  under 
the  head  of  general  business,  we  will  call  on  Mr.  John 
Murphy,  of  Ottawa,  to  read  his  paper  entitled  "  Water 
Driven  Plants." 

Mr.  Murphy  then  read  his  paper,  which  appears  on 
page  123. 

The  President  :  I  might  say  that  we  have  water  power 
some  seasons  of  the  year  ;  most  seasons  we  have  not. 
The  most  satisfactory  regulation  I  find  is  a  quick-acting 
engine  on  the  same  shaft  with  the  water  wheel.  That 
has  been  my  experience  in  regulating  when  running 
with  water  power.  The  governors  that  we  got  did  not 
seem  to  act  quick  enough,  and  the  lights  were  not  at  all 
satisfactory,  so  we  put  the  engine  on  the  same  shaft  and 
governed  with  it. 

Mr.  H.  O.  Fisk  :  Mr.  President,  we  regulate  about 
the  same  way  as  you  do,  although  we  have  one  water 
power  generator  with  an  automatic  regulator,  which 
works  very  well  ;  it  may  lose  10  or  15  volts,  perhaps, 
with  a  very  sudden  change  of  load  ;  it  never  exceeds 
that.  In  our  incandescent  lighting  we  regulate  it  by 
hand,  and  just  increase  the  power  as  the  load  comes  on, 
and  take  it  off  accordingly.      It  works  very  well. 

Mr.  B.  F.  Reesor  :  I  have  had  no  experience  with  re- 
gard to- driving  electric  plant  with  a  water  wheel — we 
drive  ours  with  an  engine,  but  I  have  had  considerable 
experience  in  water  wheels,  and  I  can  quite  understand 
where  a  water  wheel  is  taxed  to  almost  its  utmost 
capacity  it  would  vary  very  much.  But  the  same  thing 
holds  good  with  an  engine  or  water  wheel,  and  much 
more  so  with  a  water  wheel  ;  it  will  pull  it  down  very- 
much  in  putting  on  a  considerable  load.  A  good  plan 
is  to  have  any  amount  of  power  to  spare.  The  throw- 
ing on  of  an  ordinary  load  will  not  affect  a  water  wheel 
so  much  by  having  a  governor,  but  where  the  wheel  is 
taxed  to  almost  its  capacity  I  can  see  the  difficulty  that 
no  governor  will  help  very  much  to  overcome  the  pull 
down  for  electric  incandescent  lighting. 

Mr.  Fisk  :  In  regard  to  governors  for  street  railway 
work  :  I  suppose  that  is  about  the  hardest  kind  of  work 
we  have  to  deal  with.  We  found  down  in  Peterboro' 
that  it  was  itiipossible  to  get  a  wheel  that  would  stand 
governing  for  any  length  of  time  ;  the  pinions  and 
everything  wear  right  out  with  the  constant  rocking 
backwards  and  forwards.  We  simply  had  to  abandon 
it,  and  I  believe  for  that  reason  that  the  apparatus  that 
provides  a  constant  load  for  a  generator  would  perhaps 
be  the  best  in  the  end.  We  had  a  couple  of  vi^heels  re- 
volving on  balls,  and  the  balls  actually  cut  right  into 
the  iron,  so  that  the  thing  came  right  down  and  ground 
awav  there,  and  would  not  work.  We  had  no  end  of 
trouble  till  we  took  our  governor  off,  and  I  have  since 
thought  that  perhaps  the  best  way  is  to  keep  a  constant 
load  on  the  machine  if  it  is  possible.  1  believe  there  is 
an  apparatus  working  up  here  at  the  Niagara  Falls 
power  house  now  that  keeps  a  constant  load  on  the  gen- 
erator all  the  time  ;  when  the  load  is  not  on  the  road  it 
is  on  the  resistance. 

Mr.  S.  Noxon  :  I  do  not  know  whether  I  am  pre- 
sumptuous in  offering  to  say  a  word,  seeing  I  am  not 
interested  in  a  water  power  plant,  but  I  have  had 
considerable  experience  in  the  use  of  water  power.  I 
lived  for  a  time  in  Walkerton,  and  we  had  a  large  water 
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power  there  which  we  employed  to  drive  two  or  three 
mills.  I  took  considerable  interest  in  the  matter  of  the 
regulation  of  water  wheels,  and  came  to  the  conclu- 
sion from  the  experiments  made  there  that  it  was  im- 
possible to  regulate  a  water  wheel  running  at  a  slow 
speed,  under  a  comparatively  low  head.  The  teed  of 
the  water  being  so  sluggish  in  its  action,  it  was  im- 
possible to  get  any  close  regulation  by  any  governor  ; 
the  governor  might  work  quickly  but  the  wheel  would 
not.  It  wasn't  any  trouble  to  get  a  governor  to  operate 
the  gate,  but  the  trouble  was  to  get  the  wheel  to 
respond  quickly  enough.  1  have  seen  governors  ap- 
plied to  water  wheels  under  a  very  high  head  which 
regulated  very  closely,  but  that  is  the  only  condition 
under  which  I  believe  the  governor  can  be  applied  to  a 
water  wheel  to  give  anything  like  a  close  regulation. 
It  can  be  done  there  because  the  wheel  runs  altogether 
with  the  impact  ot  the  water,  and  as  soon  as  the  water 
is  shut  od'  a  little  the  wheel  responds.  I  think  that  is 
about  the  only  condition  under  which  a  regulator  will 
work  upon  a  water  wheel  with  any  degree  of  satisfac- 
tion. 

Mr.  A.  B.  Smith  moved,  seconded  by  Mr.  A.  M. 
Wickens,  that  a  hearty  vote  of  thanks  be  tendered  Mr. 
Murphy  for  his  interesting  paper.      Carried. 

The  President  :  I  will  now  call  on  Mr.  Wickens  to 
read  his  paper  entitled  "The  Steam  End  of  an  Electric 
Plant"  (see  page  123).  It  may  come  in  very  profitably 
after  having  just  had  the  water  end. 

Mr.  \\'ickens  then  read  his  paper. 

Mr.  J.  Milne  :  There  appears  to  be  a  little  mistake  in 
the  second  paragraph.  If  you  look  at  the  paper  it  says: 
"  Our  steam  engine  is  only  a  heat  engine,  and  is  sub- 
ject to  many  losses,  in  fact,  in  some  of  the  old  engines 
with  large  cylinders  and  slow  piston  speeds,  the  water 
consumption  was  as  high  as  60  lbs.  per  hour  per  h.p. , 
while  to-day,  with  our  higher  boiler  presures  and  faster 
piston  speeds  with  early  cut-offs,  we  reduce  that  to  two 
and  one-half  pounds  water  per  h.p.    per  hour." 

Mr.  Wickens:  That  is  intended  to  have  been  i2'2 
pounds. 

-Mr.  Milne:  It  says  a  little  further  down:  "This 
very  high  pressure  at  that  time  was  only  expanded 
eight-fold,  and  even  under  such  circumstances  gave  a 
h.p.  for  about  two  pounds  of  water  per  hour."  I  pre- 
sume that  should  be  "  12  "  again. 

Mr.  Wickens  :    Yes. 

Mr.  J.  J.  Wright  :  There  must  be  some  discrepanc)- 
here,  because  you  are  comparing  a  modern  expansive 
plant  with  the  experiments  of  Mr.  Perkins,  which  were 
manifestly  not  up  to  date. 

Mr.  Wickens  :  With  regard  to  the  engine  at  Sibley 
College,  theie  have  been  a  great  many  reports  sent  out 
about  it  ;  they  were  using  steam  at  500  lbs.  pressure  ; 
it  was  an  experimental  engine  built  to  see  what  thev 
could  do.  They  undoubtedly  have  been  getting  a  h.p. 
with  10  lbs.  of  water.  What  the  evaporation  ot  the 
boiler  was  I  don't  know  exactly  ;  they  simpi)'  gave  the 
result  ot  the  use  of  the  steam  in  the  engine;  if  the  evap- 
oration was  10  lbs.  of  water  per  lb.  of  coal,  they  were 
gettinga  h.p.  for  one  pound  of  coal  per  hour.  There  is 
no  question  they  have  got  an  exceptionally  and  remark- 
ably cheap  running  engine.  The  point  is  where  to  stop 
putting  in  cylinders  to  save  money.  A  short  time  ago 
a  triple  expansion  engine  was  built  in  such  a  way  that 
the  intermediate  c\linder  could  be  discarded  ;  this  was 
a  Wheelock  engine,  and  upon  experiments  they  found 
they  had  just  as  much  economy  without  the  intermediate 
cyliniler  as  they  had  with  it  that  the  friction  and  loss 
in  connection  with  that  intermediate  cvlinder,  imder 
certain  conditions  of  load,  counterbalanced  the  eHiciency 
of  it.  There  were  certain  loads  under  which  the  engine 
was  run  in  which  the  cylinder  was  all  right. 

Mr.  Milne  :  There  appears  to  be  a  little  exaggeration 
about  the  middle  of  page  6  of  the  paper,  where  Mr. 
Wickens  makes  the  quotation  from  the  paper  read  be- 
fore the  British  Institute  of  Civil  luigineers,  as  follows  : 
"Thus  an  expenditure  of  5,  10  and  15  '  of  the  furnace 
heat  to  super-heat  gave  a  net  gain  of  12,  28  and  70% 
respectively  of  the  work  done  for  the  heat  supplied."  1 
wouki  take  th;it  to  moan  that  by  superheating  the  steam 


up  to  that  temperature  you  got  70;,     more  work    out  of 
the  engine. 

Mr.  Wickens:  No;  there  is  simply  an  increase  of 
seventy  per  cent,  in  the  thermal  efficiency  ;  it  is  not  so 
much  the  work  done  at  the  engine. 

-Mr.  .Milne:  I  am  inclined  to  think  that  superheating  is 
not  what  it  is  cracked  up  to  be,  because  in  the  tests  made 
by  superheating  there  is  very  little  gain  in  economy 
shown.  In  fact,  where  an  engine  is  properly  designed  you 
can  scarcely  measure  the  amount  gained  by  steam  jacket- 
ing. .A  steam  jacket  is  a  good  thing  on  what  we  might 
call  a  poorly-designed  engine,  but  the  amount  of  gain 
that  can  be  got  out  of  an  engine  with  the  cylinders 
jacketed  does  not  exceed  five  per  cent,  at  the  very  out- 
side. This  is  a  big  saving  in  some  places  where  they 
have  large  units,  but  in  smaller  units  the  saving  would 
be  a  minus  quantity.  Sometimes  we  think  because  an 
engine  is  steam  jacketed  and  so  on,  that  we  are  going 
to  get  extremely  high  results  in  economy,  but  1  think  if 
the  tests  are  properly  conducted  and  everything 
measured  properly  that  there  will  be  very  little  saving. 
In  designing  engines  there  is  one  thing  that  has  to  be 
taken  into  consideration,  and  that  is  to  make  the 
difference  of  temperature  between  the  initial  pressure 
and  the  final  pressure  as  small  as  possible  so  as  to 
prevent  condensation  ;  the  greater  the  difference  the 
greater  the  condensation,  and  steam  jacketing  in  a  case 
of  that  kind  may  help  a  little,  but  where  you  have  triple 
expansion  I  do  not  see  that  steam  jacketing  is  of  any 
use  whatever.  Of  course,  in  taking  in  the  gain  of 
steam  jacketing  you  have  got  to  take  into  consideration 
the  amount  of  steam  spent  in  steam  jacketing. 

.Mr.  Wickens  :  I  think  what  Mr.  Milne  says  only 
bears  out  this  very  idea  in  my  paper.  I  think  he  is 
right  as  far  as  he  goes  with  regard  to  steam  jacketed 
cylinders.  We  all  understand  that  the  affinity  that  heat 
has  for  iron  is  very  great,  and  one  of  the  strong  reasons 
we  are  running  a  high  speed  engine  to-day  is  because 
the  ends  of  the  cylinder  do  not  get  time  to  cool,  and  the 
incoming  steam  has  not  got  to  heat  a  lot  of  iron  before 
it  does  any  work.  Take  a  slow  speed  engine,  and 
when  you  open  a  steam  valve  at  one  end  of  the 
cylinder  the  first  work  that  the  incoming  steam  does  is 
to  re-heat  the  metal  up  to  the  heat  it  was  when 
the  steam  was  admitted  at  the  previous  stroke, 
and  this  is  the  first  expense  on  the  steam. 
This  thing  must  have  been  recognized  by  engineers 
since  the  commencement,  because  the  whole  trend  has 
been  to  stop  it.  Now,  with  regard  to  super-heating 
steam,  when  you  get  the  steam  super-heated  and  get 
enough  heat  in  the  steam  so  that  when  you  release  it,  it 
has  lost  so  little  that  the  iron  has  nearly  the  same  heat 
as  the  incoming  steam,  you  will  get  over  the  verv  loss 
that  they  tried  to  save  by  steam  jacketing  these  cylinders, 
provided  you  can  carry  the  heat  through  to  the  en^  of  the 
stroke.  .\s  I  said  in  the  paper,  some  thirty  years  ago 
most  important  experiments  were  carried  on  in  the 
United  States  Navy  on  the  use  of  super-heated  steam  ; 
they  discarded  it  because  they  could  not  keep  the  super- 
heaters tight  and  could  not  lubricate.  To-day  they 
have  got  rid  of  all  that  trouble  ;  they  can  both  keep 
the  super-heater  tight  and  lubricate  the  parts  of 
the  engine  inside  with  the  heat  as  high  as  650  or  070 
degrees.  The  particular  things  that  stopped  them  in 
the  early  times  have  been  overcome  ;  and  it  seems  to 
me  to  be  a  matter  of  experimenting  before  we  can 
expect  very  much  reduction  in  the  use  o(  coal  by  means 
ot  super-heating  the  steam. 

Mr.  Milne  :  There  are  slow-speed  engines  running 
to-day  without  a  super-heater  showing  better  results 
than  many  o(  the  fast-running  engines,  so  it  appears  to 
mc  there  is  a  discrepancy  some  way  or  other. 

Mr.  Wright  :  I  don't  think  you  save  anything  in  the 
loss  of  heat  by  the  rapidity  of  the  action  of  the  engine. 
No  matter  how  fast  the  steam  is  admitted,  expanded 
and  exhausted  from  the  cylinder  itwill  makenodifTerence; 
if  the  vibrations  are  very  rapid  il  doesn't  give  time  for 
the  iron  to  take  up  the  heat.  Of  course,  there  will  be 
a  general  average.  It  is  ju.st  exactly  as  though  you 
have  a  steam  gauge  on  a  cylinder  where  the  pressure  is 
fluctuating     you  cannot  possibly  get  at  it.      The  gauge 


CANADIAN  EbECTf^ICAb  NEWS 


i8<,7 


cannot  go  fast  enough,  but  if  you  take  and  choke  that 
off  you  get  the  general  average  of  that  heat  no  matter 
how  fast  the  engine  is  running,  or  whether  the  engine 
is  running  very  slowly  or  very  rapidly. 

Mr.  B.  F.  Reesor  :  A  little  further  down  in  this  paper 
I  see  Mr.  Wickens  says,  in  reference  to  keeping  boilers 
clean,  that  some  require  caustic  soda,  etc.  Nearly  all 
the  boiler  compound  men  that  come  around  say  in  the 
preparations  they  have  got  there  is  no  caustic  soda  to 
keep  the  boiler  clean.  Then  he  says,  "  All  organic 
matter  needs  alum  or  tessic."  I  would  like  to  know 
how  Mr.  Wickens  administers  the   "physic."      (Laugh- 

^^'■^ 

Mr.    Wickens  :    That   is    a    misprint  ;     it    should    be 

"  ferric  acid."      If   you    put    a    compound    into  a  boiler 

you  are  simply  giving  it  physic. 

Mr.  Fisk  :  What  is  the  objection,  if  any,  to  using 
c.iustic  soda. 

Mr.  Wickens  :  1  would  state,  as  far  as  my  knowledge 
of  using  caustic  soda  for  boilers  goes,  that  the  trouble 
is,  it  makes  the  steam  so  sharp  that  it  cuts  the  valve 
faces,  and  more  especially  it  will  injure  brass  valve 
seats.      A  certain  portion  of  it  goes  off  in  the  steam. 

Mr.  Fisk  :   Does  it  go  off  in  dry  steam  ? 

Mr.  Wickens  :   Oh,  yes. 

Mr.  j.  J.  Wright  :  There  is  a  simple  way  of  getting 
over  the  difficulty,  that  is,  to  give  the  boiler  a  dose  of 
caustic  soda  and  close  it  up,  when  it  is  not  running,  and 
then  blow  that  out.  That  is  the  way  we  use  caustic 
soda  in  our  boilers.  We  let  it  stand  there  in  the  boiler 
without  using  the  steam  at  all,  and  then  wash  out  the 
boiler  and  go  ahead. 

Mr.  C.  B.  Hunt  :  How  much  caustic  soda  per  horse 
power  would  )'ou  put  in,  Mr.  Wright? 

Mr.  Wright  :  We  never  figure  it  that  way  at  all. 
The  engineer  simply  says,  this  boiler  is  almighty  dirty, 
and  he  would  put  in  perhaps  ten  pounds  of  caustic  soda. 
We  find  the  same  difficulty  that  Mr.  Wickens  speaks  of 
if  we  put  in  a  small  quantity  of  caustic  soda.  It  is,  I 
think,  the  quickest  scale  remover  that  there  is.  We 
put  in  caustic  soda  in  the  boiler,  and  we  found  eventu- 
ally the  brass  seats  of  the  valves  would  show  deteriora- 
tion and  a  cutting  of  the  faces,  and  we  laid  it  down  at 
once  to  the  caustic  soda  and  stopped  using  it,  except  in 
the  wa)'  I  have  stated. 

Mr.  B.  F.  Reesor  :  Is  there  any  gentleman  here  who 
is  using  petroleum  ? 

Mr.  Wickens  :  Having  spent  a  few  years  in  boiler 
inspection,  it  is  a  matter  that  1  have  had  some  oppor- 
tunity of  knowing  something  about.  There  are  places 
where  it  is  perfectly  safe  to  use  crude  oil,  and  where 
crude  oil  will  stop  all  scale  forming  in  the  boiler.  There 
are  other  places  where  it  will  do  to  use  kerosene  and 
where  it  will  work  perfectly  well ;  but  any  of  these  things 
are  dangerous  to  be  used  generally,  because  they  will  not 
work  with  some  of  the  chemicals  or  natural  properties 
that  are  in  the  water.  As  soon  as  the  oil  deposits,  you 
get  the  bottom  of  your  boiler  into  trouble.  I  have  seen 
many  instances  where  men  have  used  coal  oil  or  crude 
oil  and  thought  they  had  found  something  that  was 
going  to  keep  them  out  of  trouble,  but  by  the  time  they 
were  using  it  five  or  six  months  they  found  they  had  to 
put  new  bottoms  in  their  boilers.  Pretty  soon  the 
bottom  of  the  boiler  gets  in  such  a  shape  that  it  begins 
to  leak  at  the  joints  and  a  new  bottom  has  to  be  put  in. 
There  are  a  few  places  where  it  is  perfectly  safe,  where 
it  will  not  form  and  go  to  the  bottom  with  the  in- 
gredients that  are  in  the  water  ;  in  that  case  it  is  pretty 
safe  to  use  oil. 

Mr.  J.  J.  Wright  :  I  think  those  remarks  apply  more 
particularly  to  crude  oil.  The  way  to  get  over  that  is 
simply  to  use  refined  oil  instead  of  using  the  crude 
oil  ;  it  is  a  very  good  scale  remover,  putting  it  in 
by  degrees.  There  is  one  precaution  that  must  be 
taken,  and  it  is  a  very  important  one — when  the  en- 
gineer has  blown  off  his  boiler  and  undertakes  to  put  a 
lantern  in  to  see  how  clean  it  is,  he  is  liable  to  climb 
the  stairs  pretty  quickly.  There  have  been  a  number  of 
explosions  from  that  very  cause. 

Mr.  Wickens  :  There  are  some  of  the  creek  waters 
that  it  can  be  used  in,  but  when  we  come  to  using  Lake 


Ontario  or  large  tributary  waters,  we  usually  have 
trouble  with  oil  in  any  shape. 

Mr.  C.  B.  Hunt  :  What  is  your  idea  as  to  the  cause 
of  the  crystallization  of  the  iron  plates  where  sometimes 
oil  and  sometimes  caustic  soda  has  been  used  ? 

Mr.  Wickens  :  1  think  the  crystallization  is  usually 
caused  from  overheating.  It  can  be  traced  every  time 
to  overheating.  As  1  state  in  my  paper,  as  soon  as  you 
heat  your  iron  up  to  6oo  degrees  and  over,  you  are  be- 
ginning to  make  it  take  a  crystallized  form.  I  am  sat- 
isfied in  my  own  mind  when  you  get  a  crystallized  boiler 
it  has  been  overheated. 

Mr.  Wright  :  The  crystallization  may  be  due  to  other 
causes,  for  instance,  the  strain  on  the  boiler.  By  the 
raising  and  lowering  of  the  steam  pressure  perhaps 
many  thousand  times  a  day,  a  sheet  may  be  changed 
in  shape,  as  well  as  by  overheating  ;  and  also  again  in 
the  operation  of  a  large  number  of  boilers  together,  you 
often  find  there  is  a  strong  and  steady  vibration  in  the 
boilers  themselves.  By  placingyour  haryi  against  them 
you  feel  a  very  strong  vibration  that  is  set  up  in  the 
construction  of  the  boiler,  and  is  the  cause,  no  doubt,  of 
crystallization.  But  1  should  think  the  main  cause — I 
have  always  looked  at  it  in  that  light — was  the  increase 
and  decrease  in  the  strain  of  the  boilers,  changing  so 
slowly  as  not  to  be  measurable,  perhaps,  the  shape  of 
the  plates  in  the  boiler. 

Mr.  W.  Williams:  We  have  tried  various  compounds 
in  our  boilers,  and  we  find  coal  oil  is  the  best  ;  it  is  the 
only  thing  that  will  keep  our  boilers  clean.  We  use 
Lake  Huron  water. 

Mr.  G.  Shand  :  We  use  a  quart  a  week  and  pump  it 
in  ;  our  boiler  is  about  loo  h.p.  We  feed  it  in  gradu- 
ally just  before  we  shut  down. 

Mr.  Vule  :   So  that  it  doesn't  go  ofl  in  steam. 

Mr.  Shand  :   No.      We  blow  it  off. 

Mr.  Hunt  :   Do  you  have  any  foaming  from  that  ? 

Mr.  Shand  :  No. 

Mr.   Reesor  :   Where  is  your  plant  located? 

Mr.  Shand:  Sarnia.  We  do  not  get  a  perfectly  clean 
boiler  with  the  coal  oil,  but  we  get  it  clean  enough  to 
suit,  ^'ou  can  take  a  scraper  and  scrape  off  the  loose 
scale. 

Mr.  C.  B.  Hunt  :  We  had  a  little  experience  in  our 
railway  power  house  in  London.  The  water  we  use  is 
taken  out  of  the  river,  and  just  above  us  are  the  gas 
works  and  also  several  city  sewers,  so  we  get  "nice 
clean  water."  However,  more  or  less  of  the  scum  from 
the  gas  works,  in  the  shape  of  tar,  etc.,  comes  flowing 
down  with  the  water,  but  there  was  some  trouble  with 
it,  as  Mr.  Wickens  stated;  it  formed  a  small  amount  of 
scale.  We  had  to  get  a  cold  chisel  and  go  right  along 
and  scrape  it  off.  It  wasn't  as  thick  as  a  sheet  of  paper, 
but  it  was  sufficient  to  cause  one  of  the  boilers  to  bulge 
down. 

Mr.  Wickens:  1  have  seen  the  same  thing  occur  with 
the  use  of  coal  oil  in  boilers. 

Mr.  Hunt  :  It  is  a  sort  of  drainage  from  the  gas 
works. 

Mr.  Wickens  :  I  had  the  same  thing  occur  in  Belle- 
ville. They  got  along  splendidly  for  a  few  months,  but 
then  they  found  a  scale  on  the  bottom. 

Mr.  B.  F.  Reesor:  What  would -Mr.  Wickens  recom- 
mend for  water  that  contains  carbonic  acid  gas  and 
oxygen  that  causes  the  tubes  to  pit  very  rapidly  ? 

Mr.  Wickens:  Any  kind  of  a  pulp;  take  the  Eucalyp- 
tus leaf,  which  makes  a  jelly,  or  any  good  kind  of  gela- 
tine that  is  heavy  enough  to  stay  down.  If  you  break 
one  of  those  pits  you  will  find  there  is  a  little  black,  wet, 
slimy  centre  to  it,  and  if  you  test  it  you  will  find  it  is 
acid.  There  is  no  qtiestion  in  my  mind  but  that  any  of 
those  particular  jelly-forming  plants  will  answer  the  pur- 
pose. Irish  moss  will  do  if  it  is  properly  cooked  down, 
but  the  most  efficient  I  have  heard  of  is  the  reducing  of 
the  F!ucalyptus  leaf  into  a  jelly. 

Mr.  Reesor  :  Do  you  think  the  Balm  of  Gilead  gum 
would  do  as  well  as  the  Eucalyptus  ? 

Mr.  Wickens  :  I  don't  know  ;  it  might.  I  never  saw 
it  tried. 

Mr.  Noxon  :  I  am  connected  with  an  institution  that 
has  three  large  boilers.      We  are  using  water  from  the 
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river  Thames  ;  the  water  is  very  strongly  impregnated 
with  lime,  and  we  have  difficulty  with  lime  scale.  We 
tried  all  kinds  of  things,  and  the  only  plan  we  could 
adopt  was  to  use  caustic  soda.  We  would  put  in  a 
quantity  of  the  soda  and  heat  it  up  to  the  boiling  point 
and  let  the  boiler  stand  two  days,  and  then  heat  it  up 
again  with  sufficient  pressure  to  blow  it  off.  In  that 
way  we  could  keep  our  boilers  very  clean  and  without 
any  detriment  to  the  valves  or  brasswork  ot  the  engine. 

Mr.  Wickens  :  By  using  it  that  way  you  must  use 
considerable.  Vou  have  got  to  make  it  strong  enough 
to  take  the  scale  right  down. 

Mr.  \oxon  :  You  require  an  extra  boiler  always. 

Mr.  Hunt  :  I  have  great  pleasure  in  moving  a  vote  of 
thanks  to  Mr.  Wickens  for  his  interesting  paper.  Ft  is 
certainly  one  which  everj-  electric  light  manager  or 
dealer  is  interested  in.      I  know  I  am  myself. 

Mr.  Wright  :   I  second  that. 

The  President  put  the  motion,  which  was  unanimously 
carried. 

The  convention  then  adjourned,  to  meet  at  nine 
o'clock  on  the  following  day. 

In  the  evening  a  visit  was  made  to  Buffalo,  where  an 
inspection  was  made  of  some  of  the  interesting  electrical 
features  of  that  city. 


SECOND  D.W. 

The  President  called  the  convention  to  order  at  9.00 
o'clock. 

A  telegram  was  read  from  Mr.  O.  Higman,  from 
X'ancouver,  regretting  his  inability  to  be  present,  and 
sending  greetings  to  the  Association,  and  wishing  it 
continued  prosperity,  stating  that  he  would  still  take  an 
interest  and  help  forward  the  work  of  the  Association. 

A  telegram  was  also  read  from  Mr.  L.  B.  McFarlane, 
regretting  his  inability  to  be  present. 

Mr.  B.  F.  Reesor,  on  behalf  of  the  special  committee 
appointed  to  name  the  standing  committees,  reported 
as  follows  : 

Committee  on  Statistics  :  Messrs.  A.  B.  Smith,  A. 
M.  Wickens,  and  O.  Higman. 

Committee  on  Meter  Inspection  :  Messrs.  J.  J. 
Wright,  Berkeley  Powell,  and  James  Milne. 

Committee  on  Legislation  :  Messrs.  John  Yule,  B.  F. 
Reesor,  J.  J.  Wright,  John  Farlev,  W.  H.  Comstock, 
C.  B.  Hunt,  S.  J.  Parker,  and  F.  Pepler. 

On  motion  of  Mr.  B.  F.  Reesor,  seconded  by  A.  B. 
Smith,  the  report  of  the  special  committee  was  adopted. 

The  President  :  The  next  thing  will  be  the  report  of 
the  special  committee  on  the  recommendation  contained 
in  the  president's  address. 

Mr.  W.  H.  Comstock:  As  chairman  of  the  committee 
appointed  by  this  .Association,  I  beg  to  report  that  it 
was  considered  absolutely  necessary  that  the  Committee 
on  Legislation  appointed  by  this  .Association  for  the 
ensuing  year  be  asked  to  take  this  matter  up,  with 
power  to  act  in  raising  money  for  that  purpose.  I  will 
put  in  the  resolution  of  the  committee  of  yesterday. 

Mr.  F.  C.  .Armstrong  moved,  seconded  by  Mr.  B.  F. 
Reesor,  that  the  report  be  adopted  by  the  .Association. 
Carried. 

Mr.  J.  .A.  Kammerer  read  his  paper  entitled  "Day 
Loads  for  Central  Stations,  and  How  to  Increase  them," 
(see  page  124). 

Mr.  J.  J.  Wright  :  It  seems  to  me  that  this  involves 
a  question  that  was  touched  upon  by  Mr.  Murphy  in 
his  paper  yesterday.  As  I  understand  it,  the  idea  in- 
volved in  this  paper  is  the  running  of  arc,  incandescent 
lighting  and  power  from  the  same  dynamo.  Mr.  Murphy 
did  not  seem  to  recommend  that,  and  he  is  a  gentleman 
who  has  had  some  experience,  and  I  am  going  to  bring 
this  matter  up  simply  to  give  the  friends  of  alternating 
current  apparatus,  and  especially  to  give  the  writer  of 
the  paper,  an  opportunity  to  still  further  substantiate 
his  claim.  I  remember  when  I  was  a  little  fellow, 
and  that  was  some  time  ago,  seeing  a  conjuror 
who  poured  out  three  different  kinds  of  wine  out 
of  one  bottle  ;  I  thought  it  was  a  very  wonderful  thing 
at  that  time,  but  since  then  1  found  out  it  was  a  fake 
bottle-  it  wasn't  exactly  genuine.  1  am  very  far  from 
saying  that  in   this  case  the  dynamo    that  will    produce 


all  these  things  and  do  it  as  successfully  as  the  fellow 
poured  out  his  three  different  wines  from  the  one  bottle, 
is  anything  of  that  nature.  It  seems  to  me  that  those 
who  have  had  experience  in  running  incandescent  light- 
ing from  the  same  generator  as  the  motive  power  cir- 
cuits have  experienced  a  considerable  amount  of  diffi- 
culty heretofore.  If  there  is  anything  in  the  electrical 
field  that  is  going  to  give  us  an  opportunity  of  doing 
this  just  as  smoothly  and  slickly  as  the  gentleman  I 
speak  of  poured  out  his  wine,  we  ought  to  know  it,  as 
central  station  men. 

Mr.  W.  H.  Browne  :  Mr.  Wright  has  put  forward  a 
problem  that  requires  some  consideration.  I  thought 
he  was  going  to  talk  in  a  "  right"  manner  ;  I  thought 
he  was  going  to  speak  from  experience.  As  I  under- 
stand it,  he  has  two  separate  services  in  Toronto,  one 
serving  power,  for  which  he  requires  a  separate  set  of 
dynamos  and  a  separate  set  of  stations,  and  another 
plant  for  his  lighting  ;  and  I  thought  he  knew  some- 
thing about  the  fact  that  that  was  not  a  fake  dynamo 
out  of  which  you  could  get  four  or  five  different  kinds 
of  "  wine,"  but  as  a  matter  of  tact  that  you  could  run 
an  incandescent  lamp,  an  arc  lamp  and  a  motor  from 
the  same  dynamo  and  the  same  wire  ;  but,  as  he  seems 
to  be  uncertain  about  it,  and  seems  to  have  forgotten 
some  of  the  things  that  have  been  told  him,  I  will  tell 
him  something.  I  presume  it  is  tolerably  well  known  that 
we  have  reconstructed  our  incandescent  Stat  ion  and  are  now 
operating  five  dynamos  instead  of  thirty.  We  have  a 
direct  current  power  service  in  Montreal  ;  we  have  an 
arc  lamp  service  and  an  arc  lamp  station.  We  also 
have  what  we  call  our  incandesent  station.  We 
have  diminished  our  arc  lamp  commercial  circuit  from 
350  or  400  private  commercial  arc  light  customers  to 
about  125.  We  have  a  direct  current  power  service 
which  we  have  not  diminished  in  any  way,  but  we  are 
serving  customers  every  day  with  alternating 
current  power  service,  and  our  commercial  arc  service 
has  been  diminished  by  the  replacement  of  alternating 
arc  lamps,  so  that  we  have  from  the  same  dynamo,  the 
same  boiler,  the  same  engine,  and  the  same  building,  a 
service  of  incandescent  light,  arc  lamps  and  power.  That 
brings  up  the  question  that  I  think  Mr.  Kammerer's 
paper  directly  refers  to — the  question  of  a  day  load  and 
how  to  get  it.  We  are  serving  power  upon  a  meter 
price  system  ;  we  are  asking  our  customers  to  pav  us 
for  the  current  they  actually  use,  and  not  undertaking 
to  serve  a  flat  rate.  We  have  a  flat  rate  price,  how- 
ever, in  the  nature  of  a  fixed  or  minimum  charge,  bv 
which  we  expect  to  be  repaid  the  amount  of  monev  we 
have  invested,  and  we  make  our  prices  for  say  10  h.  p. 
a  certain  fixed  sum,  small,  but  enough  to  cover  our 
investment,  and  we  are  getting,  on  that  line,  nearly  as 
much  power  service  as  we  can  take  care  of,  and  not  at 
very  low  prices  either.  We  are  doing  this  in  anticipa- 
tion of  a  water  power  service,  and  the  expectation  of 
having  low  prices  on  that  account.  But  at  the  present 
time  we  are  keeping  up  the  old  motor  prices  as  a  basis, 
and  we  find  the  custoiners  perfectly  willing  to  give  it. 
We  are  serving  power  from  the  same  wire  as  the  incan- 
descent lights,  and  we  find  no  diflSculty  ;  so  that  the 
conjure  of  this  fake  bottle  has  disappeared. 

Mr.  J.  J.  Wright  :  I  hope  the  gentlemen  present,  .Mr. 
Browne  in  particular,  did  not  understand  me  as  saving 
this  thing  could  not  be  done.  I  am  perfectly  well  aware 
you  can  produce  arc  lights,  incandescent  lights  and 
motive  power  from  the  same  service.  But  the  question 
in  the  case  of  our  friend  with  the  bottle  is  that,  although 
he  did  it,  was  it  a  practical  operation  ?  I  know  you  can 
do  all  this  ;  Mr.  Browne  is  doing  it  in  Montreal.  It  can  be 
done.  But  can  it  be  done  as  a  practical  and  satisfactory 
operation?  Mr.  Murphy  says  he  does  not  think  so.  From 
what  experience  I  have  had  myself,  I  question  whether  it 
is  altogether  feasible,  and  I  simply  brought  the  question 
up,  not  because  I  know  it  cannot  be  done,  hut  I  want  some 
of  these  gentlemen  here  who  are  doing  this  thing  to 
give  some  of  their  experience  as  to  how  successful  it  is 
when  it  is  done.  For  instance,  you  have  a  load,  with  these 
different  services  on  the  one  dynamo;  supposingyou  have 
a  number  of  incandescent  lights,  and  at  certain  times  dur- 
ing the  day  there  are  not  very  many  of  these  lights  on  ; 
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some  of  the  motors  take  a  sudden  draugfht  of  current 
and  it  interferes  with  the  steadiness  of  the  incandescent 
lighting.  In  Toronto  we  have  our  services  on  entirely 
different  wires,  and  1  would  dearly  love  to  get  them  all 
on  the  same  machines.  Being  on  separate  circuits,  I 
have  not  met  with  the  difficulties  that  1  have  heard  other 
gentlemen  speak  of  in  this  matter,  and  that  is  the 
reason  why  I  would  like  to  hear  something  from  those 
who  have  tried  this,  as  to  its  practicability,  that  is,  the 
steadv  running  of  incandescent  lighting  at  the  same  time 
that  you  are  making  constant  draughts  on  the  same 
dynamo  for  motor  power. 

Mr.  Murphy:  With  your  permission,  Mr.  President, 
I  will  read  the  paragraph  from  my  paper  to  which  Mr. 
Wright  refers  :  ".Although  one  of  the  chief  induce- 
ments which  manufacturers  hold  out  to  intending  oper- 
ators of  electrical  plants  is,  that  the  multiphase  system 
permits  both  light  and  power  to  be  obtained  from  the 
same  generator,  yet  I  hold  it  is  a  mistake  to  attempt  to 
supply  power  from  a  lighting  circuit  except  in  small 
units.  Incandescent  light  and  power  should,  I  feel  cer- 
tain, never  be  run  from  the  same  water  wheel."  It  is 
the  trouble  experienced  in  the  regulation  of  the  speed 
of  the  machinery,  not  of  the  dynamo  itself,  to  which 
I  refer.      I  think  that  is  plain  from  the  paragraph. 

Mr.  Fisk  :  We  are  not  running  power  and  lighting 
from  the  same  machine  to  any  great  extent,  but  a  few 
small  motors  do  not  seem  to  make  any  difference. 

Mr.  Milne  :  I  do  not  think  there  can  beany  doubt  on 
the  subject  whatever  regarding  the  supply  ot  light  and 
power  from  the  same  circuit;  it  is  unsatisfactory,  espec- 
ially where  you  have  a  large  amount  of  power  to  supply. 
Take  it  in  Toronto,  where  we  have  such  a  lot  ot  motors 
and  one  thing  and  another  requiring  heavy  powers,  and 
it  is  impossible,  no  matter  what  the  machine  is  like,  to 
have  perfect  regulation.  Take,  for  instance,  the  Edison 
three-wire  svstem,  where  an  electric  elevator  is  turned 
on  taking  two  or  three  hundred  amperes  to  start  with. 
I  defy  any  system  to  have  a  perfectly  steady  light 
when  w-e  have  a  load  of  that  kind,  and  it  will  be 
all  the  worse,  I  am  certain,  when  the  load  is  less.  The 
variation  during  a  maximum  load  is  very  small,  but 
where  you  have  a  very  small  load  the  variation  is  con- 
siderable ;  even  in  turning  on  a  six  to  twelve  h.p. 
motor  you  are  sure  to  notice  a  wink  in  the  light,  whether 
that  is  caused  by  trouble  in  the  generator  or  engine. 
Suppose  it  is  in  the  engine,  then  the  trouble  is  just 
going  to  happen  as  readily  with  the  multiphase  as  with 
a  continuous  system  ;  if  the  trouble  is  in  the  water 
wheel,  it  is  going  to  make  itselt  manifest  in  the  light. 
I  do  not  think  it  is  very  feasible  to  run  the  whole  thing 
from  the  one  machine,  even  though  j'ou  had  a  separate 
circuit  for  the  lights  and  a  separate  circuit  for  the  power. 
.As  long  as  they  are  all  driven  from  the  one  machine 
you  are  going  to  have  the  same  result,  because,  if  it  is 
in  the  regulation  of  the  engine,  it  is  going  to  affect  the 
lights.  In  Toronto,  we  are  going  to  considerable 
expense  in  taking  off  all  these  heavy  powers  from 
our  light  circuit,  and  putting  them  on  what  we  call  a 
power  circuit  ;  at  the  same  time  we  have  been  running 
on  the  three  wire  sjstem  for  several  years  with  a  day 
load  probably  of  about  1,500  or  1,600  amperes  power 
load,  yet  it  cannot  be  said  to  be  extremely  satisfactory. 
There  are  times  when  the  light  is  unsteady  because  of 
the  sudden  increase  and  diminution  of  the  loads,  no 
matter  how  perfect  the  regulation  is  at  the  station  and 
the  engine  running  so  that  you  could  not  see  a  variation 
in  the  speed  with  a  tachometer.  Vet  we  all  know  that 
by  a  sudden  increase  in  the  load  there  must  be  a  varia- 
tion in  pressure  ;  so,  as  far  as  I  am  concerned,  I  do  not 
see  that  the  thing  is  very  feasible,  no  matter  what  the 
system  is. 

Mr.  W.  H.  Browne  :  Mr.  Milne  has  made  a  claim,  I 
think,  resulting  from  the  fact  that  he  has  not  had  direct 
personal  contact  with  the  use  of  power  on  a  multiphase 
current  circuit  with  incandescent  lights.  He  says,  from 
his  experience,  that  the  change  of  loads  of  six,  eight, 
ten  or  twelve  h.p.  make  a  blink  in  the  light.  I  presume 
that  many  of  you  here  have  had  theatre  circuits  on  your 
incandescent    lighting    system  ;    at    least  they   have  in 


Toronto,  anyway,  where  they  may  have  four  or  five 
hundred  lights  in  the  border  lights  and  the  drop 
curtain  lights  turned  on  and  off  quickly.  Four  or  five 
hundred  lights  represent  a  considerable  percentage  of 
the  load  on  that  particular  circuit,  and  the  cutting  on 
and  off  of  those  lights  affect  all  the  other  lights  on  the 
circuit.  I  presume  that  is  your  experience  ;  it  has  been 
necessary  in  my  experience  in  New  York  city  to 
make  a  theatre  circuit  and  have  nothing  else  on, 
so  that  the  lights  for  the  theatres  would  be  onl\- 
affecting  one  another.  Vou  have  precisely  the  same 
conditions  in  a  motor  power  load,  but  you  certainly  can 
regulate  for  it  ;  if  your  direct  current  machine  does  not 
regulate  for  it,  your  multiphase  machine  has  its  own 
regulation.  We  are  turning  on  and  off  40  and  50  incan- 
descent h.p.  without  affecting  our  incandescent  lighting 
at  all,  because  by  regulation  of  the  machine  the  variation 
in  the  line  is  controlled.  Get  enough  copper  in  your  line 
and  you  can  cut  on  and  off  40  or  50  h.p.,  whether  it  be 
motor  power  or  incandescent,  and  the  other  people 
will  not  know  anything  about  it.  The  experience  I  had 
in  theatre  circuits  taught  me  that  lesson — it  is  easv 
to  take  care  of  it,  and  your  motor  load  is  no  different 
from  your  incandescent  lighting  load.  We  had  so 
many  theatres  in  Xew  York  city  that  it  paid  us  to  make 
a  theatre  circuit.  In  Montreal  we  have  five  theatres, 
and  each  one  of  these  is  on  a    separate  circuit. 

Mr.  J.  J.  Wright  :  It  appears  not  to  be  so  much  a 
question  of  regulation  of  the  machinery  itself.  I  have 
not  the  slightest  doubt  that  a  good  generator  could  be 
got  that  would  regulate  within  a  very  small  percentage, 
but  the  difficulty  appears  to  arise  from  the  drop  of 
potential  or  loss  of  pressure  locally. 

Mr.  F.  C.  Armstrong  :  In  considering  this  matter  in 
connection  with  the  heading  ot  Mr.  Kammerer's  paper, 
there  is  another  point  of  view  that  has  not  been  touched 
upon,  and  which  seems  to  me  is  really  more  material  to 
the  smaller  central  stations  who  are  not  at  present 
operating  a  day  load,  and  the  slight  difficulties  in  the 
operation,  and  that  is  the  commercial  side  of  it.  The 
main  difficulty  experienced,  I  think,  in  working  up  a 
power  business  in  connection  with  the  smaller  stations 
is  the  difficulty  ot  the  high  price  of  motors,  under 
present  circumstances  at  any  rate.  There  is  no  doubt 
that  the  alternating  motor  in  the  smaller  sizes  which 
would  be  used  up  to  20  h.p.,  with  the  cost  of  transform- 
ers added,  is  two,  three  or  four  times  the  cost  of 
direct  current  motors  w^hich  can  be  put  in,  and  which  do 
the  work  ;  and  I  think  that  difficult}'  has  been  found  to 
be  a  very  considerable  one.  There  are  in  Ontario  at 
present  15  or  20  plants  using  either  two  phase,  mono- 
cyclic or  three  phase  apparatus.  In  connection  with 
these  I  can  only  call  to  mind  at  the  present  moment 
four  or  five  motors  which  are  in  actual  operation  ;  some 
of  these  plants  have  been  running  for  a  year  and  a  half 
and  two  years.  One  I  have  in  mind  has  been  running 
just  about  two  years,  and  there  has  been  onh'  one 
motor  in  operation  since  the  start.  If  the  price  of 
motors  had  been  brought  down  to  about  what  you  can 
buy  a  direct  current  motor  at,  the  people  would  not 
long  buy  the  direct  current  motor  at  the  price  it  is. 
You  can  get  around  that  by  adding  to  your  investment 
the  capitalization  necessary  to  supply  the  motors,  but 
I  think,  considering  everything,  that  is  very  doubtful 
commercial  policy.  In  connection  with  the  operating 
side  of  the  matter,  there  are  one  or  two  points  that  I 
would  like  to  touch  upon.  The  difficulty  which  Mr. 
Browne  spoke  of  in  connection  with  his  theatre  circuits, 
realized  from  a  change  in  load,  would,  I  think,  be  ex- 
perienced even  more  severely  by  smaller  stations, 
because  I  agree  with  Messrs.  Milne  and  Murphy  that 
the  difficulty  is  mainly  a  difficulty  in  the  prime  mover, 
especially  in  the  operation  of  small  units.  It  would 
seem  to  me,  taking  the  average  small  plant,  that  the 
stopping  or  starting  of  a  10  or  15  h.p.  motor  would 
have  a  considerable  effect  on  a  75  or  100  h.p.  engine, 
and  therefore  a  disastrous  effect  on  the  regulation  of  the 
lighting.  There  is  another  point,  and  that  is,  the  differ- 
ence between  a  direct  current  and  alternating  motor, 
due  to  the  fact  that  with  the  alternating  motor  we  have 
to  contend  with  the  idle  01  wattless  currents.      I  am  not 
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aware  of  any  alternating  system  in  which  that  difficult)' 
is  entirely  removed. 

Mr.  F.  Pepler  :  Would  those  difficulties  be  applicable 
to  running  an  electric  railway  during  the  day. 

Mr.  F.  C.  Armstrong:   In  connection   with  lighting? 

Mr.   Pepler  :   Ves. 

Mr.  .Armstrong  :  They  certainly  would  be.  We  have 
had  some  experience  in  connection  with  a  certain  plant 
in  the  matter  of  operating  a  day  lighting  circuit  and  a 
railway  in  connection  with  one  another,  and  we  find 
that  while  we  can  maintain  a  day  circuit,  it  is  practically 
impossible  to  do  so  from  the  same  engine,  although  the 
engine  is  of  the  heavier  size,  about  200  h.  p.,  from 
which  we  are  running  the  lighting  machinery.  We 
have  tried  both. 

Mr.  W.  H.  Browne  :  Mr.  Armstrong  has  responded  to 
Mr.  Pepler  about  the  railroad,  and  it  refreshes  my  re- 
membrance about  a  statement  he  made  in  the  course  ot 
his  remarks  that  the  difficulty  appears  to  be  in  the  prime 
mover,  by  which  I  infer  that  the  prime  mover  is  insuffi- 
cient for  its  work,  because  if  you  have  a  prime  mover 
on  which  vou  have  a  unit  of  so  large  a  ratio,  so  large  a 
percentage  that  the  going  on  and  off  will  afTect  your 
prime  mover,  be  it  a  boiler  or  water  wheel,  evidently 
you  have  not  got  your  conditions  apportioned  rightly. 
Mr.  Pepler's  question,  as  I  understand  it,  was,  what  do 
you  do  with  a  railroad  business?  .\s  a  mr.tter  of  fact  I 
think  we  all  know  that  the  prime  movers — boilers, 
engines  and  generators — are  adapted  for  railway  service 
so  that  the  whole  load  may  go  off  and  yet  its  regulation 
is  effected  perfectly,  the  engine  is  governed  and  the 
dynamo  is  running  at  its  normal  speed.  It  seems  to 
me  it  is  entirely  the  question  of  the  adaptation  of  units 
to  the  work  they  have  to  do.  When  we  talk  about 
theatre  circuits  being  too  large,  it  is  meant  that  they 
are  the  largest  proportion  of  the  circuit  or  dynamo  to 
which  they  are  attached.  In  regard  to  small  stations, 
the  great  difficulty  I  find  with  them  is  that  the  prime 
mover — the  wheel,  the  boiler,  the  engine — is  not  large 
enough  for  the  work  they  have  to  do.  They  have  added 
on  and  added  on,  and  put  on  more  lights,  and  the  con- 
sequence is  they  have  got  too  much  business  tor  that 
particular  machine,  and  if  they  put  on  a  motor  or 
lighting  service  which  w-ill  come  on  and  come  off, 
they  have  more  than  they  can  take  care  of.  They  have 
not  regulated  iheir  machines  the  same  as  they  do  the 
railway  generator.  Mr.  Armstrong  will  tell  you  that  he 
would  furnish  a  generator  for  railroad  purposes  that 
would  take  the  load,  no  matter  what  it  was,  and  regu- 
late it.  The  other  matter  is  simply  a  question  of  adap- 
tation, in  getting  your  unit  the  right  size. 

Mr.  Armstrong :  To  my  mind  Mr.  Browne  has 
brought  out  the  difficulty  even  more  clearly.  It  is  per- 
fectly correct  that  for  the  conditions  of  railway  service 
we  can  offer  generators  which  will  give  a  regulation 
adapted  to  that  service,  and  also  that  under  that  con- 
dition of  operation  the  variation  of  a  steam  engine,  even 
with  such  violent  fluctuations  of  load  as  having  the 
whole  load  thrown  ofT  instantaneously,  will  not  affect 
the  service.  There  is  this  difference  in  a  railway  ser- 
vice, that  it  has  a  variation  of  10,  15  and  20  per  cent. 
or  more  in  line  potential,  and  the  voltage  of  a  railway 
circuit  will  run  from  550  to  500  volts,  and  the  line 
voltage  will  vary  even  more.  But  Mr.  Browne  will 
admit  it  is  quite  out  of  the  question  to  have  any  such 
variation  in  a  lighting  circuit,  and  that  was  the  point  I 
was  endeavoring  to  bring  out  in  my  reply  to  .Mr.  Pepler's 
question.  The  variation  in  the  prime  mover,  which  is 
due  to  the  change  of  speed  primarily,  I  presume,  is  too 
great  to  keep  the  dynamo  potential  steady  enough  to 
permit  of  a  satisfactory  lighting  service.  Coming  to 
the  other  side  of  Mr.  Browne's  remarks,  while  there  is 
no  doubt  weight  in  what  he  says,  that  the  cause  of  this 
difficulty  which  will  be  found  in  the  operation  of  small 
plants  by  the  putting  on  or  off  of  a  motor  is  due  to  the 
disproportion  between  the  size,  say  of  a  20  or  30  h.  p. 
motor  and  a  75  or  100  h.  p.  generator,  still  I  do  not 
think  he  would  propose  as  a  remedy  you  should  all  put 
in  300  or  400  h.  p.  1  think  really  that  brings  us  back 
to  the  point  brought  out  by  Mr.  Wright's  bottle  ;  it  is 
quite  possible  to  carry  three  or  four  or  a  dozen  different 


kinds  of  wine  in  a  patent  bottle,  but  it  may  not  be  the 
best  to  keep  water. 

Mr.  Wickens  :  It  seems  to  me  that  the  mechanical 
engineer  is  the  man  who  has  got  to  get  over  the  trouble 
after  all.  It  has  simmered  itself  down  to  this  it  is 
actually  the  prime  mover  that  is  making  the  trouble. 
One  of  the  difficulties  is  that  we  have  got  a  good  many 
points  to  reach  in  a  convention  of  this  kind.  The  kind 
of  power  that  Mr.  Wright  and  Mr.  Browne  have  in  view- 
most  of  the  time  is  not  the  kind  of  power  that  most  of 
the  other  members  are  thinking  about.  You  take  a 
small  plant,  and  when  you  come  to  make  a  load  you  are 
going  to  make  some  regulation  with  regard  to  the  light. 
I  do  not  think  it  makes  much  difference  what  system 
you  use.  Where  the  difficulty  comes  in  the  most  is,  for 
instance,  take  a  small  electric  railroad  where  they  are 
running  two,  three  or  four  cars,  and  often  times  the 
load  is  all  off  on  that  kind  of  a  plant.  Now,  if  they 
were  lighting  a  few  lights  here  and  there,  there  is  no 
engine  under  the  sun  that  would  regulate  close  enough 
to  make  those  lights  serviceable  at  all  ;  that  is,  if  an 
engine  is  big  enough  to  make  sufficient  power  to  pull 
four  cars  up  a  hill  with  a  load,  and  loses  all  of  that  load 
excepting,  perhaps,  50  ampere  on  a  few  lights,  there  is 
no  engine  built  that  will  regulate  that  satisfactorily. 
No  matter  how  well  your  engine  regulates  you  cannot 
make  your  machine  regulate  the  engine  that  is  driving 
it.  That  is  where  the  discussion  has  got  to  now.  I 
think  in  my  own  experience,  by  putting  in  copper 
enough,  and  engine  enough,  and  so  forth,  the  matter 
can  be  brought  down  so  that  the  regulation  is  very 
close.  Take  the  stations  in  the  smaller  towns  that  have 
only  a  few  lights  in  with  their  power  loads,  and  those 
lights  will  be  in  cellars  and  places  where  it  does  not 
make  much  difference  whether  thev  are  good  or  not, 
and  if  the  lights  did  vary  a  little  with  a  station  of  that 
kind,  there  would  not  be  much  fault  found  with  it  ;  but 
in  the  larger  places,  in  Toronto  and  Hamilton  for  in- 
stance, where  there  are  a  great  many  lights  used  in 
stores  and  other  places  all  day,  that  is  the  place  where 
the  main  difficulty  is.  The  difficulty  is  to  get  a  light 
that  is  satisfactory  if  it  is  running  in  connection  with  a 
power  service,  and  apparently  we  have  got  to  regulate 
the  engine  better  to  get  the  light  better. 

Mr.  J.  J.  Wright  :  I  think  the  discussion  has  drifted 
off  from  its  proper  lines  altogether.  I  consider  that  in 
a  discussion  of  this  kind  the  engine  has  got  nothing  to 
do  with  it.  In  speaking  of  this  day  load,  and  in  putting 
in  machines  to  do  everything,  whether  that  can  be  suc- 
cessfully done  is  the  point  ;  never  mind  the  regulation 
of  the  engine. 

Mr.  B.  F.  Reesor  :  I  see  another  trouble  looming  up. 
I  cannot  see  why,  in  a  large  city  like  Toronto  or  Mon- 
treal, where  the  day  loads  at  power  and  light  would  be 
pretty  well  mixed  up,  it  would  not  pay  them  to  put  in  a 
separate  circuit.  But  what  concerns  me  more,  and  also  a 
good  many  others,  principally  in  the  smaller  places,  as  a 
difficulty  that  would  come  in  the  way,  is  that  the  day 
load  would  be  principally  power  ;  not  very  many  places, 
probably  verv  few  in  proportion,  would  be  light  ;  and  in 
the  outlying  districts  where  the  transforming  units  are 
small,  what  are  you  going  to  do  with  the  drop  ?  The 
transformers  that  are  used  in  these  smaller  places 
have  been  in  use  a  number  of  years,  and  they  feel  they 
cannot  afford  to  throw  these  away  and  get  nothing  for 
them,  and  thus  incur  a  great  loss  ;  whereas  in  a 
large  place  they  can  afford  to  do  that.  .And,  as  I  said, 
in  the  larger  cities  the  proportion  will  he  a  little  more 
equalized.  In  the  smaller  towns  the  lighting  would  be 
very  limited,  probably  for  the  day  only  for  butcher  shops 
and  places  like  that. 

.Mr.  H.  O.  Fisk  :  In  speaking  of  regulation,  I  would 
like  to  ask  if  any  of  the  members  have  tried  increasing 
the  fly  wheel  capacity.  In  putting  on  a  small  extra  load 
we  found  if  there  was  a  very  heavy  fly  wheel  it  would 
carry  that  until  the  engine  could  recover.  I  was  just 
wondering  if  anyone  had  any  experience  along  that  line. 

Mr.  J.  .A.  Kammerer  :  Mr.  Reesor  in  his  remarks 
speaks  of  the  transformer  losses  and  their  regulation. 
I  distinctly  mention  in  this  paper  that  this  is  being 
brought  about  by  the  re-construction  and  re-arrangement 
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of  the  separate  stations,  and  is  the  first  essential  step  to 
the  work.  If  you  put  transformers  in  that  cost  you 
money  to  keep  alive  at  nig-ht,  they  certainly  are  not  a 
i:;^ood  thing  to  have.  That  is  why  1  favor  reconstruc- 
tion. 

Mr.  Farley  :  I  am  not  very  familiar  with  these  ques- 
tions, but  1  agree  with  the  proposition  that  has  been 
laid  down  here  that  there  must  be  economy  in  generat- 
ing electricity  for  all  these  services  over  the  same  lines 
and  from  the  same  dynamo.  It  would  seem  as  if  we 
had  not  yet  arrived  at  that  state  where  electricians  all 
agree  that  it  can  be  practically  carried  out,  but  for  a 
small  compan)'  such  as  I  represent  it  is  of  very  great 
importance.  Where  there  are  railway,  power,  arc  and  in- 
candescent services  it  is  like  four  stations,  as  it  is  now  ; 
and  then  there  are  the  municipalities  to  deal  with. 
There  is  the  question  of  the  increase  of  lines,  which  is 
an  objection  to  municipalities,  and  which  I  understand 
would  be  done  awav  with  if  all  these  could  be  done  over 
the  same  lines  without  additional  poles.  In  St.  Thomas 
we  have  three  or  four  miles  of  poles  in  some  instances, 
and  I  am  not  able  to  gather  whether  this  can  be  success- 
fully worked  out  or  not.  But,  as  this  is  my  first  visit  to 
the  convention,  I  am  very  pleased  with  the  intelligent 
discussion  on  these  questions,  and  I  believe  that  these 
Association  meetings  will  result  in  a  great  deal  of  good, 
not  so  much  to  the  larger  cities  as  to  the  smaller  places 
who  have  to  struggle  to  live.  I  believe  that  as  years 
roll  by  and  these  meetings  continue  to  take  place,  and 
as  the  intelligence  of  electricians  is  brought  into  contact 
in  this  way,  we  will  solve  some  of  these  questions  that 
have  been  raised  here  to-day.  I  do  not  agree  with  the 
idea  that  the  engine  has  not  something  to  do  with  the 
question.  I  think  it  has  a  great  deal  to  do  with  the 
question  ;  and  yet  it  does  not  settle  the  question  that 
the  dynamo,  generator,  lines  and  everything  else  have 
not  to  do  with  it.  I  shall  be  glad  to  attend  the  meeting 
next  year  and  see  if  this  question  is  solved.  1  must 
congratulate  you,"  Mr.  President,  on  your  office.  I  am 
glad  to  find  that  you  have  been  elected  president  of  this 
Association.  I  hope  that  you  will  continue  to  be  an 
officer  of  the  Association. 

Mr.  F.  C.  Armstrong  :  Mr.  Farley  seems  to  have 
misunderstood  the  position  which  1  took,  as  one  of  those 
who  has  not  looked  upon  Mr.  Kammerer's  solution  as 
the  actual  solution  of  the  day-load  problem.  I  think 
there  is  no  person  who  will  question  the  perfect  feas- 
ability  and  desirability  of  operating  especially  a  small 
lighting  station  and  supplying  three  or  four  kinds  of 
service  from  one  generator,  one  circuit,  and  one  set  of 
appliances  all  through.  There  are  so  many  desirable 
things  about  such  a  circuit  that  it  is  not  necessary  to  en- 
large upon  them  at  all.  But  the  question  simply  re- 
solves itself  into  one,  that  in  commercial  practice  it  is 
not  found  to  be,  so  far  as  my  experience  goes,  the  easiest 
to  work  out  under  ordinary  circumstances.  As  to  the 
feasibility  of  doing  it,  any  one  of  at  least  half  a  dozen 
manufacturers  of  electrical  machinerj'  have  upon  the 
market  multiphase  alternating  machinery  from  which 
they  can  guarantee  a  perfectly  satisfactory  service  for 
incandescent  lighting,  for  supplying  motor  power  and 
arc  lighting. 

Mr.  J.  J.  Wright  :  I  don't  think  anyone  will  dispute 
the  desirability  of  this  I  think  I  realize  that  almost  as 
much  or  more  than  anybody  here.  If  the  whole  of  our 
output  could  be  turned  out  from  one  plant  it  would  make 
a  difference  in  our  income.  I  will  give  you  one  instance  ; 
it  was  caused  bs  our  trouble  with  the  late  fire.  I  ac- 
tually had  2,000  h.p.  of  engines  and  2,000  h.p.  of 
dynamos  all  in  position  to  operate,  and  I  could  not  run 
even  a  measely  dough  mixer  in  one  end  of  the  city. 

Mr.  W.  H.  Browne:  1  have  inflicted  myself  seveial 
times  upon  the  members  here,  but  I  think  1  will  offer 
one  suggestion  for  consideration  that  may  possibly  help 
us  out.  In  answer  to  the  gentleman  from  St.  Thomas, 
the  cost  of  operating  a  central  station  probably  rests 
entirely  in  the  amount  of  money  invested  in  the  plant 
and  the  interest  to  be  obtained  for  that  investment  as 
the  first  item  ;  the  next  item  would  be  the  labor  of 
having  that  plant  in  readiness  to  serve  light  or  power  ; 
the  third  item  of  expense   would  be  the  actual   coal,  oil 


and  other  material  used  in  delivering  light  and  power. 
We  have  two  items  all  the  time  fixed  —  the  interest  upon 
the  capital  invested  and  the  labor  necessary  to  produce; 
so  it  may  be  ascertained  by  any  one  who  has  plant 
how  much  it  will  cost  him  to  be  ready  to  serve  light  or 
power.  The  additional  cost  that  he  will  have  will  be 
the  amount  of  coal,  oil  and  waste  that  he  will  use  up 
every  hour  that  he  is  operating  his  station.  When  you 
come  to  put  a  day  load  on  there,  you  do  not  increase 
the  capital  invested  if  you  use  the  same  boilers,  the 
same  engines,  the  same  dynamos  and  the  same  wire. 
The  capital  invested  remains  the  same.  You  do  not 
increase  your  labor  item,  but  you  may  increase  your 
coal  burning  under  your  boiler  to  produce  power. 
Therefore  it  is  easily  calculable  what  your  day  service 
is  going  to  cost  you  and  what  you  can  get  for  it.  And 
the  benefit  of  that  day  service  is  that  you  reduce  the 
proportion  of  your  capital  investment  and  your  labor 
account  pro  rata  through  the  hours  of  service  that  you 
get  power  for  ;  that  is  why  power  service  or  day- 
service  will  pay  the  station  no  matter  how  large  or  how 
small  it  is,  because  you  are  getting  something  in  return 
for  capital  invested  and  for  the  labor  that  you  neces- 
sarily employ. 

The  President  :  Mr.  Browne,  at  what  would  you 
place  the  day  load  for  7,000  light  capacity  in  a  small 
town  ?     How  much  would  it  be  ? 

Mr.  W.  H.  Browne  :  Of  course,  Mr.  President,  that 
will  depend  entirely  upon  the  size  of  the  units  that  you 
use. 

The  President  :  Take  a  place  of  about  10,000  in- 
habitants. 

Mr.  W.  H.  Browne  :  Taking  old  transformers  and 
old  methods  it  would  mean  a  great  deal,  but  taking  it 
by  what  we  do  to-day — what  we  know  we  can  do 
to-day — the  transformer  leakage  for  a  7,000  light  plant 
should  not  be  over  10  h.p.,  but  with  the  old  process  it 
would  be  150  h.p. 

The  President  :  If  you  have  to  run  30  or  40  h.p.  for 
the  sake  of  supplying  25  lights  you  would  be  very  much 
out  of  pocket. 

Mr.  Browne  :  You  should  not  cultivate  the  idea  that 
you  want  to  continue  to  operate  a  plant  that  is  using  up 
leakage  load  in  that  fashion  ;  you  cannot  afford  to  do 
it.  No  matter  how  small  or  how  large  your  plant  is, 
you  cannot  afford  to  go  on  using  transformers  which 
are  using  up  that  amount  of  energy.  It  is  being 
proved  every  day  in  small  plants  that  they  can  afford  to 
throw  them  all  away  and  get  transformers  that  anybody 
will  make  to-da}'  for  them.  All  of  us  will  make  them  a 
good  transformer  that  will  reduce  the  leakage  so  that 
they  can  afford  to  run  all  day  long. 

Mr.  W.  Williams  :  There  is  one  thing  that  Mr. 
Browne  neglected  to  mention  ;  he  did  not  mention  the 
cost  of  another  engineer.  You  could  not  expect  a 
night  engineer  to  run  all  day. 

Mr.  Browne  :  I  suppose  Mr.  Williams  means  that  an 
engineer  might  cost  him  $2  a  day.  I  presume  that  the 
power  that  you  would  get  would  bring  you  in  con- 
siderably more  than  $2  a  day.  As  I  understand  the 
day  load,  it  is  not  your  big  power,  it  is  not  your  railroad 
power,  it  is  one  h.p.  here,  two  there  and  five  somewhere 
else. 

Mr.  F"arlev  :  Supposing  you  had  only  that  number, 
three  or  four  ? 

Mr.  Browne  :  You  could  not,  perhaps,  afford  to  do 
it.  I  have  in  my  mind  the  case  of  a  comparativelj' 
small  town  where  they  have  a  water  wheel  plant,  and 
when  I  spoke  to  the  manager  of  that  plant  originally 
about  getting  in  power  service,  he  said  :  "  Well,  I 
don't  see  any  reason  why  I  should  ;  I  would  have  to 
have  another  man  on  in  the  day  time,  and  I  don't 
believe  I  would  get  any,  anyway."  That  was  about  two 
years  ago.  To-day  that  man  has  got  in  small  powers, 
none  of  them  larger  than  10  h.p.,  and  he  is  getting  $75 
a  horse  power  for  it  out  of  a  water  wheel  plant.  He 
can  afford  very  easily  to  pay  for  his  two  dollars  a  day 
engineer. 

Mr.  J.  J.  Wright  :  I  wonder  if  that  is  in  Paradise. 
(Laughter).  There  is  one  phase  of  the  subject  that  has 
been    overlooked,    and    that    is    the  overlapping  of  the 
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loads  on  railway  and  nig'ht  work.  it  may  be  all  right 
to  get  a  number  of  motors,  but  in  getting  those  motors 
and  running  them  during  the  day  for  a  certain  amount 
of  profit  you  may  paralyze  your  means  of  overlapping  ; 
that  may  just  knock  out  the  whole  of  your  calculations. 
\'ou  would  then  have  to  put  in  a  reserve  plant  for  your 
power  instead  of  utilizing  the  same  plant  that  has  been 
put  in. 

Mr.  B.  F.  Reesor  :  1  would  move  a  hearty  vote  of 
thanks  to  Mr.  Kammerer  for  his  able  paper. 

Mr.  F.  C.  .\rmstrong  :     1  would   second  that  motion. 

The  President  put  the  motion,  which  on  a  vote  being 
taken  was  carried. 

The  President  then  tendered  Mr.  Kammerer  the 
thanks  of  the  Association  for  his  valuable  paper,  which 
had  evoked  such  an  interesting  and  profitable  discussion. 

The  President:  Mr.  Wilfred  Phillips,  who  has  been  so 
extremely  kind  to  us  all,  would  like  the  members  to  go 
up  at  noon  and  take  a  look  at  his  power  house. 

NEXT    PLACE    OF    MEETING. 

The  President  :  The  place  at  which  the  Association 
shall  hold  their  convention  in  1898  will  now  be  taken  up. 
Mr.  W.  H.  Browne  :  There  is  no  place  on  the  conti- 
nent to-day,  or  rather  there  will  not  be  next  year,  that 
will  be  so  interesting  from  an  electrical  standpoint  as  the 
city  of  Montreal.  There  are  being  installed  there  two 
water  power  plants,  that  of  the  Lachine  Hydraulic  Com- 
pany and  the  Chambly  Manufacturing  Company,  and  dur- 
ing next  year  both  of  these  powers  will  be  in  active  opera- 
tion delivering  current  in  the  city  of  Montreal.  They 
will  both  be  characteristic  in  their  own  line  -one  will  be 
characteristic  for  its  vertical  turbines  and  three-phase 
apparatus,  made  by  the  Canadian  General  Electric  Com- 
pany, and  the  other  will  be  characteristic  for  its  hori- 
zontal wheels  operated  under  a  high  head  and  on  the 
induction  system  of  machinery  ;  one  will  be  operating 
at  tour  or  five  thousand  volts,  the  other  at  twelve  thous- 
and volts  ;  and  the  power  houses,  dynamos  and  trans- 
mission lines  will  be  all  entirely  new  and  character: 
istic.  I  certainly  know  of  no  place  that  can  interest 
electric  light  people  so  much  as  the  opportunity  of  see- 
ing both  of  these  in  operation  at  the  same  time.  From 
this  standpoint  and  on  behalf  of  the  Royal  Electric 
Companv,  1  extend  to  the  members  a  hearty  invit.ition 
to  come  and  see  our  power  houses,  and  I  am  sure  the 
Lachine  and  Chambly  people  will  be  very  glad  to  have 
you  all  come  and  see  theirs. 

Mr.  Thompson  :  Mr.  Browne  overlooked  the  mechan- 
ical engineer.  He  might  have  told  you  also,  since  he 
came  from  Montreal,  that  the  street  railway  company 
are  starting  up  a  large  4,000  h.p.  engine,  and  that  will 
be  in  full  blast  next  year.  We  have  also  several  small 
stations  such  as  we  have  been  discussing,  and  there  are 
two  suburban  railway  stations,  and  1  am  sure  that  there 
is  no  place  in  Canada  to-day  where  there  is  so  much  in- 
teresting information  to  be  obtained,  both  mechanicallv 
and  electrically,  as  there  is  in  the  city  of  Montreal.  I 
have  been  down  there  'over  six  years,  and  during  the 
whole  of  that  time  between  the  universities,  the  small 
plants  and  the  large  plants,  I  have  gathered  up,  I  hope, 
a  lot  of  very  useful  information.  1  am  quite  sure 
that  if  the  gentletr.en  of  this  convention  decide  to  come 
to  .Montreal,  you  will  not  only  receive  a  lot  of  valuable 
information,  but  royal  treatment. 

Mr.  Wickens  :  There  is  one  thing  in  connection  with 
going  to  Montreal  :  About  ninety  per  cent,  of  our  mem- 
bers live  in  Western  Ontario,  and  while  there  is  no 
question  it  would  be  very  pleasant  to  go  to  Montreal, 
we  will  not  get  as  large  an  attendance  going  that  far  east 
as  we  would  if  we  hekl  the  coincnllon  in  a  more  centr.il 
place.  People  cannot  spend  the  time  ;  of  course  that  is 
their  loss.  If  we  go  to  Montreal  we  are  going  to  lose 
something.  1  feel  satisfied  we  would  not  get  as  large 
an  attendance  there.  We  already  know  what  kind  of 
treatment  they  would  give  us  ;  we  have  been  there  be- 
fore. There  is  no  place  in  the  world  where  an  associa- 
tion will  be  better  treated  than  in  Montreal,  but  I  feel 
sure  we  would  not  get  as  large  an  attendance  by  going 
so  far  east  as  if  we  held  the  Association  meeting  in  some 
of  the    more    central  places    up  through    Ontario.      We 


have  only  nine  or  ten  members  outside  of  Ontario  alto- 
gether ;  Montreal  and  Ottawa  have  a  few,  but  the  great 
bulk  are  in  Ontario. 

Mr.  J.  J.  Wright  :  The  best  reply  to  that  is  the  num- 
ber of  members  we  had  at  the  Montreal  convention.  I 
think  it  was  one  of  the  largest  conventions  we  have  ever 
had,  and  1  think  some  reduction  could  be  got  on  the 
railway. 

Mr.  J.  A.  Kammerer:  Cietting  on,  say,  at  2  o'clockyou 
are  in  Montreal  the  next  evening  at  six.  The  fare 
down  by  boat  and  back  by  rail  is  only  $12,  including 
berth,  and  meals  going  down. 

Mr.  F.  C.  Armstrong  :  The  selection  of  the  place  of 
meeting  is  particularly  a  matter  which  affects  the  central 
stations,  and  one  which  I  feel  some  hesitancy  in  saying 
anything  about.  We  people  who  are  connected  with 
companies  do  not  pay  our  own  expenses,  and  it  does 
not  make  much  difference  to  us  where  the  meeting  is. 
It  seems  to  me  that  while  Mr.  Wright  is  correct  in 
pointing  out  the  large  attendance  at  Montreal,  this 
year's  attendance  is  somewhat  different  in  character 
from  any  former  meeting  of  the  .Association,  and  in  view 
of  the  important  work  that  has  been  undertaken  it  is 
desirable  to  continue  this  attendance.  1  refer  to  the 
central  station  men,  and  I  think  the  next  place  of  meet- 
ing should  be  one  which  would  best  meet  their  con- 
venience. From  Mr.  Wicken's  remarks  it  seems  open 
to  doubt  as  to  whether  it  is  advisable  to  go  away  as  far 
as  Montreal  ;  it  would  involve  really  a  considerable 
expenditure  for  our  members  that  care  to  go  and  es- 
pecially those  who  take  their  wives  with  them,  and  it 
might  tend  to  materially  reduce  the  size  of  the  attend- 
ance of  central  station  men. 

Mr.  W.  H.  Browne  :  Perhaps  the  reason  you  have  so 
many  members  in  the  west  is  because  you  have  not 
cultivated  the  stations  in  the  east  ;  perhaps  if  you 
had  your  next  place  of  meeting  at  Montreal  you  might 
add  to  your  membership  considerably  by  central  station 
men  from  the  eastern  end  of  Canada.  I  suggest  Mon- 
treal because  I  believe  that  it  is  the  only  place  where 
really  valuable  instruction  in  what  is  going  to  be  the 
future  of  this  electric  lighting  business  can  be  obtained. 
It  had  not  occurred  to  me  that  it  was  a  question  of 
time  ;  it  had  not  occurred  to  me  it  was  a  question  of 
distance  or  expense.  And  the  gentleman  who  has  just 
made  a  suggestion,  I  am  thankful  to  him  for  it,  because 
he  said,  you  have  not  got  very  many  eastern  people 
here.  Probably  they  found  it  too  expensive  to  come 
west,  therefore  that  might  be  a  way  of  getting  those 
interested  in  your  Association. 

Mr.  Wickens  :  That  is  the  way  matters  lie  ;  we  feel 
that  the  eastern  men  will  not  come  up  to  see  us  ;  we 
hardly  ever  get  any  members  from  the  east.  The 
western  man  puts  up  his  money  and  goes  down  east  and 
sees  what  is  to  be  seen  there,  and  the  eastern  man  stays 
there  ;  he  never  comes  up  to  see  us. 

Mr.  John  Murphy  :  The  prevailing  impression  in 
eastern  Ontario  is  that  the  Canadian  Electrical  .Associa- 
tion is  becoming  an  Ontario  E'ectrical  .Association,  par- 
ticularly a  western  association.  If  the  meeting  were 
held  in  Montreal  it  would  knock  out  that  idea  alto- 
gether, and  undoubtedly  bring  in  a  great  many  people 
from  the  east. 

The  President  :  We  held  a  meeting  at  Montreal,  and 
we  found  there  were  not  a  great  many  Montreal  people 
followed  us  up  here. 

Mr.  J.  Farley:  We  must  not  overlook  the  fact  that 
we  would  not  learn  a  great  deal  if  we  went  to  Montreal 
and  saw  all  those  immense  power  houses  such  as  we 
saw  last  night  at  Buffalo  ;  they  are  very  often  like  the 
falls,  magnificent  to  look  upon,  but  for  practical  infor- 
mation perhaps  you  would  find  it  more  profitable  to 
come  to  St.  Thomas,  Lindsay,  or  some  such  place. 
There  is  no  place  in  the  country  that  we  are  all  more 
interested  in  than  the  great  metropolis  of  Montreal. 
We  all  desire  to  go  there,  perhaps,  more  or  less  ;  we 
can  go  there  during  a  later  part  of  the  season  ;  there  will 
be  a  lot  of  excursions,  but  if  we  want  to  get  the  prac- 
tical side  of  this  question,  while  we  want  to  give  it  a 
national  or  Canadian  character,  any  of  the  smaller 
places  might  be  better  than  a  large  place,  and  it   might 
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nduce  more  to  go.  1  had  Montreal  in  my  mind  until  1 
began  to  think  the  matter  over,  and  I  believe  Ottawa 
would  be  a  better  place  for  the  practical  working  of 
electricity  than  Montreal. 

Mr.  W.  Thompson  :  I  might  point  out  the  fact  that 
four  years  ago  when  you  held  your  convention  in  Mon- 
treal, there  was  practically  then  only  one  company  in 
operation,  that  was  the  Royal  Electric  Company.  Dur- 
ing the  pas't  four  years  there  have  been  wonderful 
changes  taking  place.  The  Royal  Company  has  re- 
constructed its  station.  I  have  had  the  pleasure  of 
going  through  part  of  that  station,  and  it  is  really  worth 
seeing.  Then  they  are  at  the  present  time  constructing 
the  Lachine  Rapid  Hydraulic  works  ;  there  are  two 
new  suburban  stations  both  re-constructed  since  that 
time  ;  outside  of  that  there  are  quite  a  lot  of  small 
plants  throughout  the  city  and  suburbs.  1  venture  to 
say  there  is  not  one-fiftieth  portion  ot  the  actual  operat- 
ing engineers  outside  of  station  managers  of  the  city  of 
Montreal  that  are  members  of  the  Association.  Why,  I 
myself  was  not  a  member  of  the  Association  ;  1  don't 
know  that  1  am  yet,  I  just  handed  my  application  in  to- 
day. 

Mr.  ^Mortimer  :  Yes,  you  are. 

Mr.  Thompson  :  If  I  had  known  five  years  ago  that 
these  conventions  were  as  interesting  and  as  valuable  as 
they  are,  I  would  have  been  a  member  long  ago.  The 
question  of  expense  certainly  is  a  serious  one.  1  have 
had  to  bear  my  own  expenses  coming  here,  and  I  con- 
sider I  have  got  two  dollars  for  every  one  I  have  in- 
vested, and  up  to  the  present  moment  I  have  only 
been  here  since  seven  o'clock  last  night.  We  want 
amongst  our  engineers  intelligence,  and  no  single  man 
in  this  country  has  got  a  claim  on  all  the  intelligence 
that  is  going.  It  is  only  by  an  interchange  of  ideas  and 
an  examination  of  the  practical  work  that  we  are  to 
get  it.  I  do  not  want  to  urge  upon  the  members  to  go 
to  Montreal  personally,  because  I  would  rather  come  to 
Ontario,  for  then  I  get  a  holiday,  but  I  really  think  for 
the  benefit  of  the  Association,  and  knowing  as  I  do  the 
practical  experience  you  can  gain,  I  cannot  impress  up- 
on the  members  of  this  Association  too  strongly  that 
they  should  come  and  see  for  themselves. 

Mr.  J.  Milne  :  I  think  the  best  thing  we  can  do  is  to 
decide  on  Montreal.  I  would  make  a  motion  to  that 
effect. 

Mr.  J.  Murphy  :  I  have  much  pleasure  in  seconding 
Mr.  Milne's  motion. 

Mr.  Pepler  :  I\Iay  I  be  allowed  to  put  in  a  good  word 
for  the  town  of  Barrie.  With  reference  to  the  city  of 
Montreal,  I  quite  agree  with  what  has  been  said.  But 
if  it  is  the  feeling  of  the  meeting  to  have  the  next  meet- 
ing at  some  central  point  in  Ontario,  I  do  not  think, 
excepting  Toronto,  a  more  central  place  can  be  found 
than  the  town  of  Barrie.  So  far  as  beauty  of  scenery 
and  a  social  time  is  concerned,  I  do  not  think  it  could  be 
beaten.  We  have  a  lovely  bay  there,  on  which  there 
are  boats  running  out  into  the  larger  lake.  The  manager 
of  our  company  owns  one  of  the  boats,  which  I  am  sure 
he  would  be  pleased  to  place  at  the  disposal  of  the  Asso- 
ciation, on  which  the  members  could  go  to  many  points 
of  interest,  including  Orillia  and  other  places  around  the 
lake.  Although  we  would  not  have  anything  electrically 
to  offer  like  Montreal,  yet  for  practical  convenience  and 
for  a  pretty  spot  and  a  happy  time  I  do  not  think  you 
could  find  a  better  spot  than  the  town  of  Barrie. 

Mr.  S.  Noxon  :  The  matter  of  location  for  the  next 
place  of  meeting  should  not  go  bj'  default  in  this  way. 
I  make  no  particular  claim,  but  while  I  was  sitting  here 
it  struck  me  what  was  the  matter  with  the  town  of  Peter- 
borough for  the  next  annual  meeting.  Representatives 
from  that  city,  for  some  reason,  are  exceedingly  modest 
in  not  putting  forth  the  claims  of  Peterborough.  Al- 
though I  am  not  opposed  to  Montreal,  at  the  same  time 
it  is  my  impression  that  by  meeting  farther  west  we 
would  get  a  far  larger  representation  of  those  who  take  an 
active  interest  in  central  station  business,  that  is,  the  cen- 
tral station  managers;  yet,  at  the  same  time,  I  would  have 
no  objection,  providing  I  feel  the  same  interest  in  the 
Association  next  year  that  I  do  now,  in  going  to  Montreal, 
for  I  think  I  would  be  amply  repaid.  It  might  also  be 
said  that  we  are  all  familiar  with  the  generation  of  elec- 


tricity in  English,  and  we  might  go  down  there  and  see 
others  di  it  in  French. 

Mr.  .Armstrong :  Mr.  Noxon  has  expressed  his  surprise 
at  the  modesty  of  the  people  who  are  connected  with  Peter- 
borough. .\s  far  as  Peterborough  is  concerned,  it  is  a 
small  place,  and  we  have  the  modesty  to  belie\e  that 
most  of  the  electrical  interest  there  would  be  connected 
with  our  own  manufactory,  and  it  would  look  too  much 
like  self-interest  to  urge  going  to  Peterborough.  A 
meeting  at  Montreal  will  give  the  members  an  oppor- 
tunity of  gaining  a  great  deal  of  information  as  to  con- 
struction, and  of  seeing  a  great  deal  of  up-to-date  ap- 
paratus and  methods. 

Mr.  H.  O.  Fisk  :  We  have  built  a  new  station  in 
Peterborough,  and  at  the  present  time  we  have  not  any- 
thing we  would  care  for  the  Association  to  see.  In 
another  year  we  may  be  in  a  better  position.  It  is  a  nice 
point  for  pleasure,  but  I  take  it  we  should  not  con- 
sider pleasure  the  first  thing.  I  would  be  in  favor  of 
going  to  Montreal,  because  I  believe  there  is  so  much 
there  for  small  people  like  myself  to  learn.  I  consider  it 
is  like  buying  a  book  ;  if  j-ou  only  get  one  point  out  of 
it  that  is  of  value  you  have  not  lost  anything,  and  per- 
haps you  have  gained  a  good  deal.  That  is  one  reason 
I  would  be  inclined  to  very  strongly  fa\or  Montreal. 

Mr.  W.  Williams :  What  is  the  matter  with  Sarnia, 
and  there  is  London  and  Guelph  ? 

The  President  :  It  has  been  moved  by  Mr.  Milne, 
seconded  by  Mr.  Murphy,  that  the  next  meeting  of  this 
Association  be  held  in  Montreal.     Carried. 

The  President  then  called  upon  Mr.  William  Thomp 
son,  of  Montreal,  to  read  his  paper  entitled  "  Determi- 
nation of  the  Heating  Power  and  Steam  Producing 
Value  of  Coals  from  a  Preliminary  Examination."  (See 
page  119.) 

Mr.  Thompson  :  Probably,  Mr.  President,  with  your 
permission  and  the  permission  of  the  members,  it  may 
be  desirable,  before  there  is  any  discussion,  for  me  to 
make  a  brief  synopsis  of  the  object  in  writing  this  paper. 
I  know  that  it  is  a  somewhat  difficult  question  to  tackle, 
but  I  think  that  those  of  you  who  have  followed  up 
steam  engineering  as  closely  as  1  know  members  of  this 
Association  have,  will  agree  with  me  that  our  present 
methods  of  determining  the  efficienc)'  ot  our  boilers  and 
our  furnaces  is  somewhat  crude.  Now,  let  us  look  at  it 
in  this  way  :  Supposing  we  are  able  to  determine  (which 
we  are  quite  able  to  do  with  verj-  little  practice)  the 
exact  heat  producing  value  of  the  coal  which  we  are 
using.  We  will  carry  that  over,  speaking  commercialh', 
to  the  debit  side.  We  want  to  be  in  a  position  to  trace 
that  heat.  We,  as  engineers,  get  the  quantity  of  water 
that  we  have  evaporated  and  made  into  steam,  and  we 
call  that  efficiency,  but  it  does  not  give  us  the  informa- 
tion that  we  actually  require.  We  want  to  know,  if 
there  is  a  loss,  where  that  loss  occurs.  Let  us  trace  it 
out  in  this  way  :  We  start  by  knowing  the  maximum 
quantity  of  heat  that  the  coal  will  give  ;  we  then  collect 
a  sample  of  our  fuel  gases  and  ascertain  the  composition 
of  them,  and  from  that  composition  we  are  enabled  to 
know  the  exact  quantity  of  air  that  has  been  admitted 
to  the  furnaces.  We  are  then  enabled  to  determine  the 
exact  quantity  of  carbonic  oxide  that  has  been  formed 
during  combustion,  and  if  we  take  and  examine  our  ash 
and  still  continue  our  analysis  we  are  enabled  to  deter- 
mine the  exact  quantity  of  combustible  matter  that  still 
remains  in  the  ash,  because  none  of  our  furnace  or  grate 
bars  are  perfect  enough  to  give  nothing  but  pure  ash. 
We  have  first  the  composition  of  the  gases,  we  have 
then  the  quantity  of  air  admitted,  we  have  the  heat  lost 
through  the  formation  of  carbonic  o.xide,  or  heat  lost 
through  imperfect  combustion.  We  have  measured  our 
water  or  weighed  it,  or  ascertained  the  exact  quantity 
ot  water  fed  to  the  boiler  ;  we  have  determined  the 
moisture  in  our  steam.  We  know  exactly,  then,  what 
amount  of  heat  has  passed  into  that  water  or  what 
amount  of  that  heat  has  been  efficient,  and  we  can  take 
it  as  being  fairly  reasonable  that  the  balance  of  the  heat, 
if  any  remains,  has  been  lost  by  radiation.  There  we 
have  a  complete  chain  of  events,  a  complete  trace  of  the 
whole  of  our  process  from  beginning  to  end,  and  we 
know  just  exactly  where  a  loss  exists.     This   may    pos- 
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sibly  give  the  gentlemen  present  a  clue  towards  discus- 
sion, and  I  shall  be  very  glad  to  hear  from  the  engineers 
or  any  one  interested  who  wishes  information. 

Mr.  J.  Milne  :  The  determination  of  the  heat  value  in 
coal  is  generally  done  by  three  methods,  first,  chemical 
analysis  ;  second,  by  combustion  in  a  coal  calorimeter  ; 
and  third,  by  actual  burning  under  the  boiler.  There  is 
some  doubt  as  to  the  correctness  of  chemical  analysis. 
The  coal  calorimeter  is  certainly,  I  think,  the  most 
correct  method  of  arriving  at  it,  but  if  the  two  experi- 
ments are  properly  conducted  —the  chemical  analysis  and 
the  combustion  in  the  coal  calorimeter — the  results  do 
not  vary  ver)'  much  ;  but  at  the  same  time,  when  you 
test  a  sample  of  coal,  or  take  a  variety  of  samples  from 
the  coal  pile  and  mix  them  all  up  and  burn  them  in  the 
coal  calorimeter,  that  does  not  say  the  coal  heat  we  are 
going  to  get  for  that  day  is  of  the  same  quality,  because 
you  all  know,  although  you  are  getting  coal  from  the 
same  mine,  that  you  will  get  good  and  bad  cars  of  coal. 
I  do  not  see,  even  if  we  determine  the  exact  value  of  the 
heating  properties  of  that  sample  or  set  of  samples,  that 
it  is  going  to  be  of  very  much  value  to  us.  The  thing 
is  this  :  We  can  roughly  approximate  the  heating  value 
of  coal,  and  I  don't  think  that  we  can  be  very  far  out  if 
we  assume  that  as  being  very  nearly  correct,  without 
going  into  any  analysis  or  calorimetric  tests.  There  is 
an  instrument — probably  my  friend  Mr.  Thompson  is 
acquainted  with  it  ;  it  is  invented  by  a  Mr.  Thompson 
and  is  used  by  the  North  British  and  some  of  the  lead- 
ing lines  in  the  Old  Country — which  I  think  it  might  be 
advisable  to  describe.  It  gives  you  the  heating  value 
of  coal  at  once,  almost  without  any  calculation.  Vou 
take  a  gramme  or  two  grammes  of  coal ;  after  you  have 
powdered  it  up,  put  it  in  a  vessel  and  put  in  a  cer- 
tain amount  of  oxygen,  you  immerse  this  little  combus- 
tion chamber  in  966  grammes  of  water,  or  double  that 
quantity  if  you  are  using  two  grammes  of  coal,  and  if 
that  amount  of  w-ater  is  raised  one  degree  Fahrenheit, 
then  that  would  indicate  that  we  hav'e  one  pound  of 
water  evaporated  or  boiled  off  into  steam  for  the  raising 
of  the  water  i  Fah.  If  you  raise  that  10  degrees,  it  is 
equivalent  to  10  lbs.  of  water  boiled  off.  If  you  want 
to  find  the  thermal  value  of  the  coal  you  are  testing  you 
would  simplj'  take  your  1,934  grammes — that  is  the 
amount  of  water — multiply  that  b\'  the  rise  in  tempera- 
ture, and  divide  by  the  number  of  grammes  of  coal  you 
are  burning  ;  that  would  give  you  the  exact  heat  value 
in  the  coal.  I  think  that  is  the  simplest  method  we 
have  got,  and  it  is  just  as  accurate  and  near  enough  for 
all  practical  purposes,  and  from  that  you  can  easily  de- 
termine roughlv  what  the  eflficiencv  of  vour  boiler  would 
be.  ' 

Mr.  Thompson  :  The  use  of  the  calorimeter  is  not 
such  a  simple  matter  as  it  appears.  I  am  very  well  ac- 
quainted with  this  instrument  in  question,  and  I  con- 
sider the  information  you  get  from  it  is  entirelj'  astray. 
We  want  to  get  the  exact  amount  of  heat,  and  you 
must  underst.ind  we  are  dealing  with  a  very  small  quan- 
tity of  fuel.  .A  certain  quantity  of  that  heal  only  is 
given  tc  the  water  ;  the  metal  itself  absorbs  a  certain 
quantity  of  heat,  and  there  is  a  certain  quantity,  no 
matter  how  carefully  you  conduct  your  examination, 
lost  by  radiation.  The  calorimeter  constructed  on  the 
principles  which  are  mentioned  does  not  give  the  exact 
power  of  heat  in  coals,  and  it  takes  a  very  delicate  manipu- 
lation to  first  ascertain  the  amount  of  heat  that  is 
passed  into  the  water  and  the  amount  required  to  raise 
that  metal  receiver  up  to  a  certain  temperature,  and  then 
the  amount  of  heat  that  is  passed  off  by  radiation. 
Moreover,  to  the  engineer  this  is  not  the  information 
that  he  really  requires,  because  there  may  be  a  great 
difference  between  the  actual  heating  power  of  a  coal 
and  the  industrial  heating  power  of  a  coal.  While  we 
can  test  the  industrial  heat  value  of  a  fuel  very  nicely 
when  we  know  exacth-  the  condition  under  which  that 
coal  is  being  consumed,  you  cannot  do  that  under  a 
boiler,  because  the  conditions  exist  and  you  know 
nothing  about  them;  you  have  simply  to  guess  at  them. 
Therefore,  if  we  want  to  know  more  about  the  actual 
heat  value  of  coal,  we  want,  as  engineers,  before  we 
can  trace  di>crcpancies  in  our  plant,  to  be  able  to  get  at 


the  steam  producing  value,  which  varies  according  to 
the  composition  of  the  fuel,  as  I  have  said. 

Mr.  J.  .Milne  :  I  am  still  of  the  opinion  that  the  coal 
we  buy  must  be  judged  by  its  heating  qualities  ;  there 
is  no  doubt  about  that.  If  we  buy  one  lot  of  coal  at  $5 
per  ton,  and  get  14,000  thermal  units  per  ton  out  of  it, 
and  for  another  lot  pay  $2.50  a  ton,  and  only  get  the 
half  of  that  heat  out  of  it,  it  is  just  as  cheap  to  buy  the 
dear  coal  as  the  cheap.  What  we  want  to  arrive  at  as 
engineers  is  a  simple  method  of  determining  the  amount 
of  heat,  and  the  simpler  the  method  is  the  more  accurate 
will  be  the  results.  It  cannot  bo  gainsaid  that  that  in- 
strument by  Lewis  Thompson  is  perhaps  used  by  the 
largest  concerns  in  the  world  for  determining  the  heat 
va'ue  of  coal  ;  in  fact,  it  is  called  for  in  the  specification 
that  the  coal  must  be  tested  by  it,  so  that  there  must  be 
some  good  point  about  the  instrument. 

Mr.  Thompson  :  I  did  not  mean  to  say  that  the  in- 
strument was  useless,  but  with  the  average  information 
engineers  have  they  are  not  enabled  to  use  a  calorimeter. 
Take  our  large  Montreal  plants  as  an  example.  I  heard 
it  said  that  during  last  year  the  Royal  Electric  Company 
saved  some  6,000  tons  of  coal,  and  the  Street  Railway 
Company  saved  a  large  amount.  Now,  wouldn't  it  pay 
large  concerns  like  those,  where  they  are  turning  over 
thousands  of  dollars'  worth  of  coal  every  year,  to  give 
their  engineer  the  apparatus  whereby  he  could  intelli- 
gently determine  the  value  of  the  fuel,  and  also  deter- 
mine how  to  use  that  fuel?  The  use  of  a  calorimeter  is 
a  delicate  operation,  and  is  liable,  even  with  the  Thomp- 
son calorimeter,  to  give  a  great  deal  of  error.  The 
making  of  a  proximate  analysis  of  fuel  fortunately  is 
a  very  small  matter.  My  method  has  always  been  this: 
I  take  a  large  quantity  of  coal  and  grind  it  up,  and  so 
intermix  it  that  I  get  as  nearly  an  average  sample  as 
possible  ;  then  I  go  to  the  other  side  of  the  pile  and 
make  from  15  to  2.^  analyses  and  get  as  nearly  as 
possible  a  fair  average  analysis  of  the  coal  in  question, 
and  it  is  surprising  how  these  analyses  will  vary.  No 
intelligent  engineer  would  go  and  take  the  best  coal  he 
could  see.  If  he  did  it  would  not  be  fair  to  himself  or 
his  employer  ;  he  would  make  an  effort  to  get  as  nearly 
as  possible  an  actual  sample,  then  the  making,  as  I  said 
before,  of  the  proximate  analysis  becomes  an  easy 
matter.  In  cities  where  they  can  get  almost  anything 
they  want  from  the  wholesale  chemist  at  greatly  reduced 
rates  the  cost  of  an  apparatus  of  this  kind  for  the  en- 
gineer soon  becomes  very  little.  They  are  more  liable 
to  get  correct  results  from  a  chemical  analysis  than  the 
average  engineer  is  from  the  use  of  a  Thompson  calori- 
meter. 

Mr.  Wickens :  When  you  are  going  into  calorific 
tests  it  requires  considerable  ability  and  some  apparatus. 
That  is  all  right  for  a  large  plant.  The  larger  plants, 
where  they  are  turning  over  a  good  many  thousand 
dollars'  worth  of  coal  in  a  year,  can  afford  to  pay  for  them, 
or  they  can  send  a  sample  of  their  coal  to  the  neighbor- 
ing college.  To  the  ordinary  engineer  who  is  not  an 
expert  it  takes  a  long  while  and  a  great  deal  of  study  to 
become  expert,  and  you  cannot  run  through  the  tests 
Mr.  Milne  or  Mr.  Thompson  speaks  of  without  being 
considerable  of  an  expert — not  only  an  expert  in  manipu- 
lating and  understanding  considerable  about  gases, 
etc.,  but  you  must  be  something  of  an  expert  at  figures. 
Outside  of  a  few  corporations  this  thing  is  not  of  very 
much  use  to  the  ordinary  engineer.  While  there  is  no 
doubt  that  the  paper  in  its  points  is  exceptionally  well 
taken,  it  is  not  a  thing  that  can  be  reached  by  a  great 
many  people.  A  firm  that  is  burning  two  or  three 
thousand  dollars'  worth  of  coal  a  year  scarcely  pays 
enough  money  to  employ  an  engineer  that  has  got  that 
much  ability  ;  they  get  better  situations.  The  question 
in  his  case  is,  what  are  you  going  to  do  about  cotnbus- 
tion?  He  will  go  at  it  in  a  kind  of  thumb-handed  way; 
he  weighs  both  water  and  coal,  and  eventually  tells  you 
he  is  getting  so  much  evaporation  tor  so  many  pounds 
of  coal.  He  may  not  be  exactly  right,  but  I  think  he  is 
very  often  as  near  right  as  the  one  who  is  going  to 
figure  up  a  small  gramme  of  coal  that  represents  some 
thousands  of  tons  and  tells  us  it  is  so  and  so.  I  think 
the  man  who  goes  at  it  on  the  other  plan  will  be  reason- 


CANADIAN     EliECTI^lGAb     NEWS 


June,    1S97 


ably  near  ;  he  will  not  be  near  enough  lo  say  it  is  absolutely  dead 
right.  I  do  not  think  there  is  an  expert  in  one  of  our  colleges 
that  will  tell  us  that  he  is  absolutely  correct  ;  when  he  goes  right  . 
down  to  the  bottom  of  it  he  finds  he  lias  got  to  allow  heat  for  this 
and  that,  and  it  is  partly  guess  work.  I  feel  that  in  that  particular 
line,  for  weighing  coal  and  water  and  taking  the  temperature  of 
your  slack  gases,  the  whole  thing  can  be  done  with  a  pair  of 
scales,  a  thermometer,  a  little  brains  and  carefulness,  without  very 
much  elaboration.  After  burning  a  ton  of  coal  you  can  tell 
whether  a  car-load,  ten  cir-loads  or  a  vessel  load  is  going  to  ke 
worth  what  is  paid  for  it.  I  think  for  the  ordinary  engineer  we 
have  not  the  class  of  men  that  can  reach  to  the  height  of  know- 
ledge that  Mr.  Thompson  and  Mr.  Milne  have  attained  10.  I  have 
found,  from  travelling  around  among  the  engineers  throughout 
the  country,  that  it  takes  a  considerable  amount  of  hard  study  to 
attain  that  particular  knowledge,  and  we  have  not  the  means 
among  our  ordinary  engineers  for  carrying  out  such  an  elaborate 
scheme.  For  the  purpose  of  the  ordinary  engineer,  or  the  engi- 
neer running  a  small  plant,  his  own  test  is  just  as  satisfactory  to 
his  employer  as  one  that  will  be  more  elaborate. 

Mr.  J.  J.  Wright  :  It  is  nice  10  be  able  to  determine  the  exact 
value  of  a  sample  of  coal,  but  before  that  can  be  of  value  to  the 
large  coal  user  it  will  be  necessary  for  Mr.  Thompson  or  some 
other  gentleman  to  concoct  a  scheme  lo  compel  the  mining  com- 
panies to  send  in  the  same  kind  of  coal  that  we  get  in  the  sample. 
I  have  great  pleasure  in  proposing  a  vote  of  thanks  to  Mr.  Thomp- 
son. 

Mr.  Milne  :  The  sample  is  really  taken  from  the  coal  pile,  and 
we  have  got  the  stuff  there. 

Mr.  Wickens  :  I  have  much  pleasure  in  seconding  the  vole  of 
thanks  10  Mr.  Thompson. 

The  President  put  the  motion,  which  was  carried   vmanimously. 

The  convention  then  adjourned,  to  meet  at  2  p.m. 

During  the  noon  recess  a  visit  of  mspection  was    made    to    the 
well  equipped  and  arranged  water  power  station   of  the    Niagara 
Falls  Park  and  River  Railway  above  the  cataract. 
ELECTION   OF   OFFICERS. 

The  President  called  the  convention  to  order  at  2  o'clock,  and 
stated  that  the  first  thing  on  the  programme  for  the  afternoon  was 
the  election  of  officers,  and  that  nominations  for  President  were  in 
order. 

Mr.  B.  F.  Reesor  :  I  would  move  that  Mr.  John  Yule,  our  pre- 
siding President,  be  re-elected  for  the  year  1897-98. 

Mr.  Dunstan  :  I  have  pleasure  in  seconding  thai  motion.  In 
view  of  the  work  that  is  before  the  .Association  during  the  year,  I 
think  it  is  very  desirable  that  the  affairs  of  the  .Association  should 
be  conducted  by  the  same  person  who  has  inaugurated  the  work 
now  in  hand. 

Mr.  John  Yule  w^is  declared  elected  President  for  1897-98  by 
acclamation. 

Mr.  John  Yule  :  I  certainly  am  very  much  obliged  to  you  for 
your  confidence.  I  would  rather  retire  and  allow  some  other  per- 
son to  take  the  office,  and  I  would  give  them  all  the  assistance  I 
could.  I  do  not  believe  in  one  man  holding  the  office  for  more 
than  one  year.  There  are  a  number  of  gentlemen  here  who 
ought  to  be  ambitious  enough  to  occupy  the  position,  and  who  are 
more  able  to  occupy  it  than  I  am.  However,  since  it  seems  to  be 
the  wish  of  the  entire  -Association,  I  accept  the  position  and  will 
do  the  best  I  can.  I  must  return  my  thanks  to  the  gentlemen  who 
have  attended  here.  The  surroundings,  of  course,  have  had 
something  to  do  with  it,  but  since  we  have  got  you  here  we  are 
able  to  show  vou  what  a  benefit  it  is  to  attend  these  meetings,  and 
when  you  go  home  and  meet  your  neighbors  and  friends  I  hope 
you  will  induce  them  to  come  along  with  you  to  the  next  conven- 
tion at  Montreal.  I  might  also  say  that  we  are  very  much  in- 
debted to  the  gentlemen  who  have  stood  by  the  Association  dur- 
ing all  these  years.  It  was  a  struggle  to  get  it  along  for  a  lime, 
and  now  when  it  is  getting  on  a  sure  foundation  I  think  we  are  es- 
pecially indebted  to  you;  I  do  not  mean  myself,  I  mean  the  others 
who  ha\e  staved  with  the  Association.  There  is  now  a  bright 
prospect  of  usefulness  before  the  .Association,  and  I  would  again 
ask  the  gentlemen  who  have  come  here  and  have  seen  the  benefits 
and  privileges  of  being  a  member  to  induce  their  friends  and  point 
out  to  them  the  advantages  to  be  derived  from  this  organization. 
1  am  now  open  for  nominations  for  the  office  of  First  V'ice-President. 

Mr.  .A.  B.  Smith  :  I  would  propose  the  name  of  Mr.  L.  B.  Mc- 
Farlane. 

Mr.  J.  Carroll  :  When  leaving  Montreal  I  was  authorized  by  Mr. 
McFarlane  to  state  that  he  would  not  allow  his  naine  to  go  befoie 
the  Association  as  being  eligible  for  election,  and  furthermore,  if 
elected,  he  would  not  serve. 

Mr.  J.  Yv  le  :  Perhaps  Mr.  McFarlane  wasn't  aware  that  the 
convention  was  going  to  Montreal  next  year. 

Mr.  J.  Carroll  :  He  told  me  positively  not  to  allow  his  name  to 
go  before  the  convention.  He  stated  that  he  had  also  communi- 
cated with  Mr.  Dunstan,  and  that  he  absolutely  refused  to  serve, 
and  if  elected  he  would  withdraw. 

Mr.  Dunstan  :  Mr.  McFarlane  has  his  hands  very  full  of  busi- 
ness at  the  present  time.  Personally,  I  would  like  very  much  to 
see  him,  and  I  am  sure  the  whole  Association  would  like  to  see 
him  elected  First  Vice-President.  The  work  of  that  position  is 
not  so  great;  it  is  not  like  the  work  which  falls  upon  the  presi- 
dent, and  as  the  .Association  meets  next  year  in  Montreal  it 
seems  to  me  that  we  might  elect  him,  and  if  he  finds  it  is  utterly 
impossible  to  accept  the' position  (it  would  only  be  from  pressure  of 
work,  not  from  any  lack  of  interest  in  the  Association — he  would 
like  that  clearly  understood),  someone  could  then  be  elected  to 
take  the  office.  We  could  wire  hrm  and  find  out  if  he  would 
accept  the  position. 

Mr  Carroll  :  I  think,  judging  from  his  remarks  when  I  left 
Montreal,    it    would    be   a  very  great   mistake   to  elect  him.     He 


camiot  attend  the  [ueetings,  and  feels  he  should  retire.  I  would 
propose  the  name  of  Mr.  C.  B.  Hunt  for  the  office  of  First  X'ice- 
President. 

Mr.  J.  Farley  :  .Although  I  think  we  should  endeavor  to  h.ave 
one  of  our  vice-presidents  in  Montreal,  if  possible,  for  the  present 
vear,  I  have  much  pleasure  in  seconding  Mr.  Carroll's  nomina- 
tion of  .Mr.  C.  B.  Hunt. 

There  being  no  other  nominations  for  the  office  of  First  Vice- 
President,  Mr.  C  B.  Hunt,  of  London,  was  declared  elected  to 
the  office. 

Mr.  C.  B.  Hunt  :  I  am  very  much  obliged  to  you  for  this  token 
of  your  confidence,  and  I  hope  it  will  not  be  misplaced  ;  with  our 
Pi'csideni,  I  think  we  will  get  along  very  well. 

Mr.  F.  C.  Armstrong  :  I  would  move  that  Mr.  J.  .A.  Kammerer 
be  Second  Vice-president. 

Mr.  C.  B.  Hunt  :   I  have  pleasure  in  seconding  the  motion. 

No  othei'  nominations  for  the  office  of  Second  \'ice-President 
being  received,  Mr.  J.  A.  Kammerer  was  declared  elected  to  the 
office. 

Mr.  J.  A.  Kammerer  :  Thank  you,  gentlemen  ;  I  will  try  and 
assist  our  president  to  the  best  of  my  ability,  and  endeavor  to 
make  the  convention  a  success. 

Mr.  C.  B.  Hunt  :  I  would  move  that  Mr.  .Mortimer  be  our 
Secretary-Treasurer. 

There  being  no  other  nomin.'itions  for  the  office  of  Secretary- 
Treasurer,  Mr.  C.  H.  Mortimer  was  declared  elected  to  the  office. 

Mr.  C.  H.  Mortimer  :  I  have  to  thank  you  very  kindly  again, 
gentlenien,  for  the  sixth  or  seventh  lime,  for  this  expression  of 
your  appreciation. 

The  President :  The  next  item  an  the  programme  is  the  election 
of  five  members  of  the  existing  Executive  Conunittee  lo  serve  for 
another  year.  I  will  appoint  Mr.  E.  E.  Cary  and  .Mr.  W.  Thomp- 
son as  scrutineers. 

Mr.  A.  B.  Smith  :  While  the  vole  is  being  taken  I  would  like  to 
move  that  the  usual  allowance  be  given  lo  the  secretary  for  the 
expenses  o{  his  office. 

Mr.  Dimstan  :    I  second  that. 

The  President  :  It  has  been  moved  by  Mr.  Smith,  seconded  by 
Mr.  Dunstan,  tlial  the  usual  sum  of  $75  be  voted  to  Mr.  C.  H. 
Mortimer  for  his  services  during  the  past  year.      Carried. 

After  the  ballots  were  counted  the  President  said  :  I  am  sorry, 
for  the  sake  of  the  lime  it  takes  up,  to  annoimce  that  the  scruti- 
neers have  reported  that  there  is  a  lie,  and  that  we  will  have  lo 
have  another  ballot  for  one  member  in  connection  with  the  re- 
election of  five  members  of  the  Executive.  The  four  elected  are  : 
Messrs.  J.  J.  Wright,  F.  C.  Armstrong,  John  Carroll  and  -A.  B. 
Smith. 

On  a  vote  being  again  taken  the  President  declared  Mr.  O. 
Higman,  of  Ottawa,  elected  as  the  fifth  member. 

The  President  :  I  am  now  open  for  nominations  for  the  election 
of  five  new  membei's  lo  the  Executive. 

Mr.  W.  H,  Browne  :  I  understand  there  is  a  gentleman  present 
who  comes  from  a  considerable  distance  and  represents  a  terri- 
tory which  is  comparalivelv  new,  and  I  would  move  in  nomina- 
tion Mr.  F.  A.  Bowman,  of  New  Glasgow. 

Mr.  .A.  B.  Sinilh  :  I  do  not  know  of  any  man  to  whom  we  are 
more  indebted  for  the  arrangements  of  this  convention  than  Mr. 
Wilfred  Phillips,  and  I  have  pleasure  in  nominating  him. 

Mr.  Wickens  :   I   beg  lo  nominate   Mr.  Thompson,  of  Montreal. 

Mr.  Thompson  :  I  would  rather  Mr.  Browne  would  take  the 
nomination  instead  of  me. 

Mr.  W.  H.  Browne  ;  I  believe  that  I  can  be  of  just  as  much 
service  without  going  on  the  committee,  and  I  would  r.ither  that 
you  would  diversify  your  committee  a  good  deal  more  as  to  loca- 
lity. Mr.  Thompson,  I  think,  would  ably  and  properly  represent 
Montreal.  We  who  are  in  Montreal  will  lake  care  of  the  Montreal 
interests  without  being  on  that  committee. 

Mr.  F.  C.  -Armstrong  :   I  nominate  Mr.  Reesor,  of  Lindsay. 

Mr.  J.  Carroll  :   I  nominate  Mr.  Cary,  of  St.  Catharines. 

Mr.  J.  J.  Wright  :  I  nominate  Mr.  -A.  -A.  Dion,  of  Ottawa. 

Mr.  C.  B.  Hunt  :   I  nominate  Mr.  Wickens,  of  Toronto. 

Mr.  W.  H.  Browne:   I   nominate  Mr.  James  Milne,  of  Toronto. 

Mr.  J.  J.  Wright  :   I  nominate  Mr.  Dunstan,  of  Toronto. 

Mr.  F.  C.  Armstrong:   I  nominate  Mr.  Williams,  of  Sarni.a. 

Mr.  Dunstan  :   I  nominate  Mr.  George  Black,  of  Hamilton. 

Mr.  W.  Thompson  :   I  nominate  Mr.  Browne,  of  Montreal. 

Mr.  A.  B.  Smith  :   I  nominate  Mr.  Bayliss,  of  Montreal. 

The  President  :  The  following  are  the  names  of  the  gentlemen 
who  have  been  nominated:  Messrs.  Bowman,  Phillips,  Thompson, 
Reesor,  Cary,  Bayliss,  Dion,  Wickens,  Milne,  Dunstan,  Williams, 
Black,  Browne.  I  would  name  Mr.  H.  O.  Fisk  and  Mr.  J. 
-A.  Kammerer  as  scrutineers  to  count  the  ballots. 

On  a  vote  having  been  taken  the  president  declared  Messrs. 
Bowman,  Browne  and  Thompson  elected,  there  being  a  tie  for 
the  fourth  and  fifth  places  between  Messrs.  Phillips,  Reesor, 
Dion  and  Milne. 

On  a  second  vote  being  taken  the  president  declared  Messrs. 
Phillips  and  Dion  electeti. 

The  President  then  called  upon  Mr.  F.  C.  Armstrong  to  read 
his  paper  entitled  "  Why  Some  Lighting  Plants  Do  Not  Pay." 
(See  page  117.) 

Mr.  Armstrong  :  Before  proceeding  to  read  this  paper  I  would 
like  to*  explain  that  it  is  very  incomplete.  Unfortunately  the 
preparation  of  it  was  deferred  until  too  close  to  the  time  of  coin- 
mencing  the  convention.  I  did  not  realize  the  scope  of  the 
paper,  which  really  covers  the  whole  lighting  industry  and  opera- 
tions in  detail  and  in  every  other  way.  The  first  part  of  it  was 
prepared  and  sent  to  press  before  I  found  that  difficulty  to  the 
full  extent,  and  I  could  not  re-cast  it,  so  I  had  to  cut  it  in  two  in 
the  middle. 

Mr.  -Armstrong  then  read  his  paper. 
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Mr.  W.  H.  Browne  :  I  iliink  lliat  a  nio>^l  eiuluisiastic  vote  of 
thanks  is  due  Mr.  Armstrong  for  llils  paper.  It  is  very  ably 
llioug-lit  out,  closely  and  well  put  together,  and  nearly  every  item 
is  worthy  of  the  highest  coniinend.itioii.  I  think,  however,  that 
for  the  purpose  of  raising  the  discussion  I  will  liike  issue  with  him 
on  the  question  of  meter  rates  versus  flat  rates.  As  I  take  it  from 
this  paper,  he  believes  that  the  method  of  selling  current  by  tlat 
rales  for  sm.ill  plants  is  better  than  meter  rates,  and  that  for  l.irge 
plants  meter  rates  are  better.  In  my  experience  I  really  find  no 
difference  between  small  and  large  plants.  I  think  the  same 
principles  govern  them  all,  and  the  experience  that  I  have  found 
with  flat  rates  is  that  yom*  maximum  output  is  taxed  to  its  utmost 
with  less  result  in  the  income  than  by  the  meter  system  ;  in  other 
words,  by  the  meter  system  you  are  able  to  get  a  larger  or  higher 
amount  in  revenue  than  you  can  by  flat  rates.  There  is  no  way 
that  I  know  of  to  check  the  consumption  of  ciu'rent  by  your  cus- 
tomers on  the  flat  rate  system,  and  the  result  is  that  you  tax  your 
load  capacity,  for  the  income  returned,  far  beyond  what  it  sho"uld 
be.  I  would  recommend  every  man  to  serve  his  customers  en- 
tirely on  the  meter  basis,  and  starling  from  that  standpoint  to 
make  .1  bid  for  the  increased  use  of  current  oit  our  hours  ;  in  other 
words,  to  make  the  rate  for  the  first  hour  of  service — I  use  that 
word  because  that  is  pretty  nearly  the  average  use  with  regard  to 
residential  and  small  commercial  current — make  the  rate  for  the 
first  hour  of  service  such  a  one  as  will  make  a  return  on  the  in- 
vestment and  cost,  and  make  your  second,  third  and  fourth  hours 
of  service  exceedingly  cheap.  You  will  find  very  soon  that  the 
people  are  going  to  find  means  for  using  your  current  for  lighting 
and  power,  becatise  the  cost  beyond  the  first  hour  is  so  small  that 
they  can  afford  it  ;  they  becoivie  educated,  and  the  result  will  be 
that  you  will  get,  instead  of  an  hour  a  day  average,  probably  about 
three  hours  a  day,  in  your  lighting  service. 

The  President :  How  do  you  arrive  at  it  in  making  out  your  ac- 
counts ?   . 

Mr.  Browne  :  The  idea  is  this  :  your  customer  has  a  certain 
number  of  lamps  on  his  premises  ;  you  of  course  know  how  much 
that  is;  your  meter  ratings  every  month  will  tell  yon  the  number 
of  hours  of  consumption;  that  will  tell  you  whether  that  man's 
consumption  has  been  one  hour  per  lamp  per  day  or  more.  Divide 
the  mmiber  of  lamps  into  the  nimiber  of  hours  and  the  number  of 
days,  and  for  the  first  hour  of  service  charge  him  your  price,  and 
for  all  the  hours  beyond  that,  whatever  they  may  be,  a  lower 
price. 

Mr,  John  Farley  :  That  is  the  saine  as  the  gas  company;  they 
charge  a  certain  rate  up  to  5,000  and  then  reduce  the  rate  for  the 
next  5,000  and  the  next  5,000  again. 

The  President  :   Not  exactly. 

Mr.  F.  C.  Armstrong  :  In  connection  with  what  Mr.  Browne 
has  said,  the  method  he  speaks  of  is,  I  believe,  quite  general  in 
England;  it  is  practically  giving  a  discount,  as  I  understand,  to 
the  consumer,  which  is  proportionate  to  his  use  of  the  current  durmg 
a  certain  period.  It  seems  to  meet  the  difficulty  from  one  point 
of  view  to  a  considerable  extent,  but  my  idea  in  pointing  this  out 
and  taking  the  position  which  I  did  was  to  get  the  views  of  the 
owners  of  the  smaller  stations  present  who  have  had  actual  experi- 
ence. One  difficulty  I  have  found  myself  in  operating  the 
smaller  classes  of  stations  in  towns  of  5,000  or  less,  is  the  failure 
to  get  sufficient  annual  revenue  at  all,  on  any  basis  of  rates,  that 
will  admit  iif  the  use  of  light  on  the  lamp  hour  basis.  I  would 
like  to  ask  some  of  the  central  station  men  what  their  e.xperience 
is,  both  those  who  have  gone  on  the  contract  basis  with  a  sliding 
schedule  of  rates,  and  those  who  have  used  meters. 

Mr.  W.  H.  Browne:  I  thought  some  of  the  gentlemen  here 
operating  small  stations  would  answer  more  readily.  I  happen 
to  have  in  my  experience  two  small  stations  in  vvhicli  the  flat  rate 
system  was  in  operation;  one  of  them  was  a  1,000  light  plant;  the 
other  was  a  3,000  light  plant.  I  changed  both  of  these  on  to  the 
meter  system.  I  did  not  change  them  to  the  system  I  have  just 
been  outlining — for  1  confess  that  is  rather  a  new  departure  with 
me — but  I  did  put  them  on  the  meter  basis,  and  instead  of  having 
a  1,000  light  plant  I  obtained  over  4,000  lights  served  from  that 
same  plant,  and  each  individual  customer  paid  a  great  deal  less 
money,  but  I  got  a  great  deal  more  money  out  of  my  1000  light 
machine  on  the  meter  basis  than  I  could  on  the  flat  rate  basis. 
When  I  asked  a  man  $3.00  a  lamp  ;i  year  he  objected,  but  he 
might  pay  $1.50;  and  on  the  meter  basis  he  could  pay  $1.50,  and 
somebody  else  would  pay  $1.50,  and  so  I  got  out  of  my  4,000 
lights  a  larger  amount  of  revenue  than  I  did  out  of  1,000. 

Mr.  S.  Noxon  :  I  am  glad  to  see  Mr.  .\rmstrong  has  cracked  a 
nut  and  exposed  the  kernel  to  view  on  a  i|uestioii  which  is  of  great 
importance  to  small  central  station  managers.  I  was  anxious  to 
learn  from  the  discussion  here  the  relative  merits  of  the  flat  rate 
and  meter  systems  of  selling  electricity  from  those  who  have  had 
experience,  for  the  reason  th.it  we  are  supplying  electricity  upon 
the  fiat  rate  basis,  and  although  we  have  discussed  and  pondered 
over  this  matter  to  a  considerable  extent  the  objections  which 
seemed  to  present  themselves  to  us  were  of  such  an  insm  mount- 
able  nature  that  we  could  not  see  our  way  to  changing  our 
system.  And  in  this  I  will  have  to  difTer  from  Mr.  Browne  in  his 
experience.  I  think  it  is  easier  to  get  a  cnslomer  to  pay  a  uniform 
rate  per  monlh  on  a  flat  rate  than  it  is  to  get  him  to  pay  a  large 
rate  per  monlh  during  the  heavy  lighting  se.ison,  and  a  much 
smaller  rate  during  llie  summer  months,  for  the  reason  that  the 
customer's  attention  is  attracted  very  much  moie  forcibly  by  the 
maximum  .amount  he  pays.  The  minimum  .amount  cuts  no  figure 
with  him ;  he  does  not  realise  that  his  .average  is  a  certain  amount ; 
perhaps  he  would  if  he  figured  it  up,  hut  the  greatest  trouble 
with  most  of  our  customers  is  that  if  you  present  a  large  bill  to 
them  they  think  it  is  outrageous.  Now,  I  believe,  so  far  as  my 
experience  is  concerned,  that  you  can  do  better  upon  a  flat  rate, 
and  you  can  make  your  arrangements  with  your  customers  better 


than  you  can  with  a  meter  system,  for  the  reason  that  it  is  easier 
to  make  a  yearly  contract  on  a  flat  rale.  On  the  meter  system, 
on  the  other  hand,  your  customer  agrees  to  pay  so  much  for 
whatever  he  uses  ;  he  naturally  feels  he  should  be  in  a  position  to 
either  lake  your  goods  or  leave  them  alone  as  it  suits  his  fancy, 
and  for  that  reason  your  revenue  is  much  more  stable  under  the 
flat  rate  than  under  the  meter  .system.  The  only  question  which 
might  arise  is  the  gross  revenue  which  you  gel.  But  as  regards 
the'  feasibility  and  practicability  of  working  the  two  systems  in 
connection  with  a  pl.ant  where  you  have  keen  competition  from 
gas,  I  believe,  and  imless  some  argument  is  presented  which  will 
have  greater  force  than  those  already  presented,  I  still  must  be 
of  opinion  that  in  a  small  plant  the  flat  rate  system  is  better  under 
all  circumstances  and  conditions  than  a  meter  rate. 

Mr.  W.  Thompson  ;  I  have  the  misforlune  to  be  one  of  the 
small  central  station  managers,  and  I  have  listened  with  a  great 
deal  of  interest  to  what  the  gentlemen  have  said.  I  have  at  the 
present  time  both  meter  rates  and  flat  rales,  and  I  must  say  that 
the  flat  rales  are  an  abomination  to  me  ;  there  are  several  reasons 
whv.  When  we  started  in  business  we  undertook  to  serve  current 
by  the  flat  rate,  and  in  thinking  it  out  it  meant  a  great  deal.  The 
ordinary  house,  with  us,  gels  about  from  15  to  20  lights;  and  the 
houses  being  in  a  residential  suburb  are  very  much  scattered.  We 
had  to  provide  alternating  transformers  and  second.iry  mains. 
Where  we  put  20  lights  in  a  house  on  ihe  flat  rate  system  we  had 
to  provide  20-light  transformers  and  also  a  corresponding  capa- 
city on  secondary  mains.  We  very  soon  found  that  the  capital 
outlay  for  putting  in  the  extra  transformers  and  secondary  mains 
was  going  10  swell  up  so  much  every  year,  and  there  was  only 
one  w.ay  to  get  over  the  diffichlty,  and  that  was  to  put  in  meters. 
We  undertook  to  do  that.  The  consequence  is  that  on  a  500-light 
machine  I  am  able  to  put  a  thousand  lights,  and  during  four  years 
I  have  never  seen  that  machine  loaded  above  70  to  80  per  cent, 
of  its  capacity.  I  venture  to  say,  by  cutting  oft  the  balance  of 
my  flat  rate  contracts  and  putting  them  all  on  the  meter  system, 
I  could  double  that  machine  and  still  it  would  do  its  work.  Not 
only  that,  but  in  one  case  I  have  two  50-liglit  transformers  work- 
ing together  and  there  are  200  lights  working  off  that,  and  in  the 
four  years  I  have  not  even  li.ad  the  fuse  broken.  Supposing  1  had 
to  provide  current  on  the  flat  rate,  with  copper  enough  to  carry 
over  that  amount  of  current,  200  amperes,  and  with  transformer 
capacity  enough,  why,  the  capital  outlay  and  the  income  from 
flat  r.ales  at  30  cents  a  month  wouldn't  pay  the  interest  on  the 
capital  alone.  Every  ampere  that  we  deliver  into  the  residences 
or  into  business  houses  we  are  entitled  to  be  paid  for,  at  a  fair 
rate;  consequently  we  are  entitled  to  be  paid  on  the  meter  basis. 
I  think  so,  and  I  strongly  adhere  to  the  principle,  and  I  think  if 
this  gentleman  (Mr.  Noxon)  would  Iry  the  meter  basis  he  would 
very  soon  find  out  which  brought  in  the  most  money. 

Mr.  Armstrong  ;  I  cannot  agree  with  Mr.  Thompson,  in  spite 
of  his  statement  that  it  is  his  own  experience,  which  is  somewhat 
modified  by  the  fact  that  he  is  close  to  Montreal,  and  therefore 
governed  by  city  conditions  which  exist,  as  to  the  relative  desira- 
bility of  the  two  systems.  Speaking  of  my  own  experience,  I 
know  that  in  a  majority  of  cases  they  do  find  it  better,  as  Mr. 
Noxon  points  out,  to  .nake  a  contract  on  a  yearly  basis  than  to 
deal  wilh  meter  charges,  which  vary  so  widely.  .And,  going  back 
to  the  point  which  I  outlined  in  my  paper,  that  is,  what  your  meter 
measures,  I  believe  when  Mr.  Thompson  states  that  you  should 
have  pa)'  for  everything  which  passes  through  yoi'r  meter,  th.'it 
would  be  quite  satisfactory  if  \ou  could  measure  it.  But  the 
measuring  of  ampere  hours  does  not  really  represent  the  value  of 
what  is  going  through  your  meter,  and  that  is  just  for  the  reason 
I  have  given  in  my  paper.  If  taken  off  at  6  p.m.,  .at  the  time  of 
the  maximum  load,  every  unit  you  are  supplying  must  pay  its  full 
proportion  of  what  is  invested  for  plant  capacity  ;  if  taken 
offal  a  later  period  of  operation  it  is  not  necessary  to  ch.arge  it 
with  that  proportion  at  all,  .and  therefore  it  does  not  cost  as  much, 
and  should  not  be  sold  for  as  much  ;  it  is  really  a  different  kind  of 
unit,  looking  at  it  from  a  commercial  point  of  view. 

Mr.  Pepler  :  I  think  this  question  comes  home  in  reference  to  a 
small  plant.  Referring  to  our  experience,  I  may  say  we  h.'id  a 
flat  rate,  .and  our  great  trouble  was  that  with  the  load  we  had  to 
carry  we  had  no  possible  way  of  checking  the  consumption.  .At 
the  same  time,  we  realized  that  it  was  the  most  popular  pl.in. 
There  is  no  question,  it  is  e.'isier  to  deal  with  customers  on  the 
Hat  rate  than  on  the  meter  pl;in.  However,  ;ill  things  con- 
sidered, we  determined  to  adopt  the  meter  system,  and  we  are 
now  on  that  system,  but  it  is  not  altogether  satisfactoi)', 
more  particularly  with  regard  to  the  question  of  popularity. 
When  you  are  in  the  hands  of  a  municipality  you  have  got  to  con- 
sider tli.at  question.  \\*e  are  ;ire  luivv  considering  litis  scheme 
(partly  by  way  of  meeting  the  demand  there  certainly  is  for  a  fiat 
rate-  people  say  they  want  to  know  what  they  are  about  ;  that  is 
the  position  they  take — ami  partly  by  way  of  increasing  the 
numluM'  of  our  small  consumers)  :  we  are  proposing  to  have  a  sort 
of  combined  plant  ;  to  continue  the  meter  plan  for  large  con- 
sumers and  offer  a  fl.at  rate  to  very  small  consumers,  say,  five  or 
ten  lights,  at  a  certain  fixed  sum  per  year.  Wo  are  also  consid- 
ei'ing  the  .advisability,  in  fact,  we  Iwive  concluded  to  do  it,  not 
ex.'ictly  as  Mr.  Browne  suggested,  but  to  make  a  reduction  to 
h'lrge  consumers  on  the  meter  plan  ;  a  discount  lo  consumers 
of  $75,  and  .a  still  larger  discount  to  consumers  over  $100. 

Mr'.  W.  II.  Browne  :  I  think  the  dilliculty  of  dealing  wilh 
customers  is  very  Largely  magnilieil.  it  h.'is  been  my  experience 
on  the  meter  svstem  to  get  into  the  business  with  .a  company  th:it 
was  serving  entirely  on  the  flal  rate  basis,  and  initiating  the  meter 
system.  My  clerks  said  to  me,  when  the  eustomei-s  complained 
ofthesi/e  of  the  bills,  what  are  we  going  lo  do  .'ibout  it,  Mr. 
Browne?  I  s.-iid  we  will  .idopt  this  uniform  plan;  in  Ihe  first 
place,  we  will    endeavor    10  get   lamps  that   will  consume  a  given 
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quantity  of  current — that  we  can  know  are  within  a  certain 
reasonable  range.  We  will  insist  upon  our  station  men  operating 
the  plant  within  a  reasonable  range  of  pressure,  so  that  we  will 
be  able  to  know  that  a  given  number  of  lamp  hours,  when  burn- 
ing, should  represent  a  given  number  of  hours  ot"  registration  ; 
that  will  be  our  first  work  ;  and  when  we  have  tlone  that  we  will 
sav  to  our  customers  ;  It'  vou  find  any  fault  with  your  bill  consult 
your  meter  ;  read  your  meter  ;  you  can  read  it  as  well  as  you  can 
read  vour  clock.  1  adopted  the  uniform  plan  of  making  a  test  for 
a  given  number  of  hours  with  all  the  lamps  burning,  and  reading 
and  comparing  the  number  of  hours  by  the  registration  of  the 
meter.  That  plan  has  always  succeeded  ;  the  man  never  com- 
plained the  second  time  ;  he  was  able  to  go  and  read  his  meter, 
and  check  it  up  every  day.  Not  only  that,  but  the  managers  of 
large  places  who  arc  dependent  upon  their  employees  for  the 
turning  on  and  ofl'  of  their  light  arc  able  to  use  the  meter  as  a 
means  of  checking  their  consumption  by  their  employees.  In  one 
notable  case  that  I  had  in  my  experience,  the  manager  of  a  large 
institution  had  every  meter  tabulated  and  had  printed  forms 
showing  the  number  of  lights  connected,  and  what  they  were,  and 
the  registration  of  them  presented  to  him  every  morning,  so  that  he 
was  able  to  know  exactly  whether  there  was  any  use  or  abuse  of  the 
lighting  The  great  trouble  we  fiind  in  the  business  is  that  our 
commocl.ty  is  too  expensive.  It  is  a  luxury,  and  our  efforts 
should  be  to  offer  it  to  the  public  so  that  they  must  buy  it  of 
necessity,  not  as  a  luxury.  The  flat  rate  system  insists  upon  a 
high  price  as  the  first  requisite,  whether  the  man  wants  to  use  the 
light  or  not,  and  he  objects.  But  if  you  say  to  a  man,  take  this 
light  and  use  it  just  as  your  needs  and  your  pleasure  dictate  and 
pav  for  what  vou  use,  his  individual  bill  is  less  than  it  would  be 
by  the  flat  rate  ;  and  it  simply  requires  to  make  the  man  know 
that  he  has  to  pay  for  what  he  burns  to  get  him  to  use  it.  Vou 
can  get  $1.50  per  lamp  out  of  a  man  easier  than  you  can  get  $3. 
He  is  apt  to  look  upon  the  meter  system  as  he  looks  upon  meters 
in  connection  with  gas.  But  let  us  take  the  position  and  say  : 
Gentlemen,  we  have  a  commodity  to  sell ;  we  are  honest  about  it, 
we  want  you  to  measure  it  and  check  it  up  and  pay  for  what  you 
use.  Charging  b\'  the  flat  rate  is  not  honest,  it  is  not  fair  to  the 
consumers  or  to  the  electric  light  man  ;  it  is  not  fair  to  the  con- 
sumer in  the  summer  time  who  does  not  need  to  burn  it,  and  yet 
has  to  pay  for  it  ;  it  is  not  fair  to  the  consumer  in  the  winter  time  to 
pav  $10  when  he  has  only  used  $3  worth.  We  should  cultivate 
an  increased  use,  not  by  making  a  discount  on  it  for  the  sake  of 
the  dollars  in  it,  not  because  a  man's  bill  is  $75  or  $100  a  month  ; 
that  is  a  matter  of  no  consequence  ;  the  man  that  pays  you  $75 
may  not  be  as  good  a  customer  as  the  man  who  pays  you  $5. 
The  man  who  uses  j-our  current  up  a  great  many  hours  of  the  day 
is  the  man  you  want  to  make  the  price  for,  so  that  he  will  be 
obliged  in  self-defence  to  buy  it.  I  recommend  to  the  considera- 
tion of  all  here  the  idea  of  getting  the  electric  light  down  to  a 
lower  price.  I  believe  that  will  be  the  way  in  which  central 
stations  will  pay. 

Mr.  B.  F.  Reesor  :  I  am  thoroughly  in  sympathy  with  this  idea 
of  using  meters  ;  as  fast  as  we  can  we  are  working  into  the  meter 
system.  Of  course,  you  understand,  you  get  all  kinds  of  stories  ; 
there  is  a  good  deal  of  talk  about  the  meters  with  a  good  many 
people  ;  they  think  they  would  rather  pay  a  flat  rate  because 
they  say  we  want  to  know  what  we  are  paying  for.  The 
answer  to  that  is,  go  to  your  grocer  and  ask  him  what  you  are 
paving  for  groceries  per  year;  why,  the  man  would  laugh  at  him. 
In  the  flat  rate  system,  as  you  all  know,  you  have  got  to  make  a 
rate  and  allow  for  waste  in  stores,  etc.  In  the  business  portion 
of  the  town  where  one  man  has  a  rate  he  pays  a  certain  price  and 
we  have  got  to  charge  him  more  than  we  naturally  w-ould  charge 
him  because  we  expect  him  to  waste  his  light.  In  letting  his 
lights  burn  it  is  an  advertisement  as  far  as  he  is  concerned.  If 
he  had  to  use  coal  oil  or  gas  he  would  not  use  those  lights  after 
hours.  When  he  has  a  flat  rate  he  lets  them  go  as  long  as  they 
like.  The  next  man  to  him  has  a  meter  in  ;  he  closes  up  his 
place  of  business  and  shuts  off"  his  light.  If  there  is  anything 
unusual  going  on  and  he  wants  to  advertise  his  store  front,  he 
turns  on  his  light  and  is  willing  to  pay  for  it,  as  far  as  the  meter 
rate  is  concerned.  I  quite  agree  with  Mr.  Browne  that  we  should 
make  our  rates  low  ;  people  will  use  more.  Just  before  I  left 
home  I  closed  a  contract  with  a  large  firm  in  this  way  :  We  put 
in  a  certain  number  of  lights  in  his  mill  and  charge  him  a  minimum 
rate  per  year  ;  he  thinks  he  will  run  all  night  at  times — 24  hours  a 
day.  They  start  at  six  in  the  morning  and  run  until  six  at  night. 
Then  in  the  fall  of  the  year  they  have  to  light  up  when  it  gets 
dark  after  six,  and  then  in  the  morning  when  they  start  up  they 
have  to  light  up,  putting  out  the  lights  at  daylight.  If  they  run 
all  night  they  will  use  a  great  deal  more  current,  and  the  contract 
is  that  we  charge  him  a  minimum  rate  per  year  ;  if  he  does  not 
use  an  ordinarv-  amount  of  current  he  must  pay  so  much  ;  if  he 
uses  a  certain  quantity  we  give  him  a  discount  oft".  We  give  a 
discount,  in  any  case,  if  the  account  is  paid  before  the  loth  of  the 
month.  If  he"  uses  a  larger  quantity  he  gets  a  larger  discount, 
and  we  make  the  rate  low.  We  do  the  same  thing  with  other 
customers.  Some  of  those  who  have  mills  talk  the  same  way  ; 
thev  sav  we  do  not  want  to  have  a  meter  because  we  have  no 
confidence  in  them  ;  we  do  not  think  they  will  register  right ;  we 
have  had  experience  with  gas  meters  and  all  that  kind  of  thing 
and  we  want  to  know  what  it  is  going  to  cost.  .And  I  say,  go  to 
your  grocer  and  buy  your  groceries  that  way. 

Mr.  F.  A.  Bowmiin  :  I  have  been  using  meters  now  for  about 
five  years  ;  we  have  flat  rates  as  well,  but  our  object  is,  as  fast  as 
possible,  to  work  our  customers  on  to  the  meter  rates.  We  take 
no  customer  using  overfour  lightson  anything  but  the  meter  system. 
My  experience  is  that  it  reduces  the  consumption  of  light.  You 
can  over-wire  very-  much  more  largely  when  you  have  a  number 
of  meters  in  than  you  can  under  any  other  conditions.     When  we 


make  flat  rates  we  base  them  on  what  we  consider  would  be  a 
fair  average  consumption  through  the  year  ;  you  cannot  give 
more  than  a  few  diff"erent  kinds  of  rates,  and  the  result  is  a  great 
many  ai'  the  customers  through  carelessness  consume  a  very 
much  larger  amount  of  light  than  your  rate  is  figured  on.  I 
know  you  have  to  keep  constant  watch  or  else  you  will  find  them 
leaving  the  lights  on  ;  you  will  find  a  customer  leaving  his  liglils 
on  every  night  and  letting  them  run  all  night,  and  things  like  thai. 
I  know  of  an  instance,  fortunately  not  my  own,  in  which  every 
store  in  the  town  is  left  on  till  the  plant  is  turned  oft".  Mv  cus- 
tomers use  me  very  much  better  than  that,  and  as  a  rule  they 
shut  their  lights  oft";  still,  you  have  got  to  watch  them  to  a  con- 
siderable extent.  Take  houses  on  meter  rates  and  on  flat  rates, 
and  I  think  you  will  find  a  very  great  deal  of  difterence  ;  you  take 
an  ordinary-  sized  house,  it  has  between  20  and  30  lights  ;  if  you 
put  them  in  on  the  meter  system  there  are  about  two,  three  or 
four  lights  in  the  house  that  practically  make  the  meter  bills  for 
the  month,  say  in  the  front  hall,  the  sitting  room,  the  kitchen  and 
perhaps  the  dining  room  ;  the  rest  of  the  lights  are  used  com- 
paratively little  and  they  cost  the  man  practically  nothing  in  the 
year.  You  give  that  customer  a  flat  rate  and  go  past  that  house 
on  an  evening  and  you  will  find  three-fourths  of  the  lights  in  that 
house  turned  on  from  dusk  until  bed-time.  I  think  I  saw  it  stated 
in  an  English  paper  that  when  lighting  residences  on  the  meter 
system  you  can  depend  on  the  consumption,  that  is  to  say,  the 
number  of  kilow'atts  going  out  at  any  time,  as  being  about  35  per 
cent,  of  what  you  are  wired  up  to.  When  we  give  flat  rates  most 
of  us  figure  on  16  c.p.  lamps,  whereas  on  the  meter  basis  we 
can  figure  on  5  c.p.  and  10  c.p.  .Although  the  lamps  are  not 
quite  as  efficient  as  the  higher  class  of  lamps,  on  the  whole  I 
think  we  will  generally  find  it  to  our  advantage  to  get  meters 
introduced  into  the  small  plants  as  fast  as  possible.  You  know  a 
great  deal  better  what  you  are  doing  and  vou  have  the  certainty' 
that  you  are  getting  paid  practically  for  all  that  goes  out.  I 
might  say  in  this  connection  that  I  have  rather  a  unique  scheme  ; 
I  have  a  small  town  where  I  am  lighting  the  streets  on  the  meter 
system  ;  in  other  words,  we  put  in  an  independent  circuit,  on  a 
three-w'ire  circuit,  centered  at  the  town  hall,  and  they  have  a  meter 
and  switch  of  their  own  and  simply  turn  the  lights  on  and  off  whenever 
they  like.  We  have  no  contract  with  them.  As  a  result,  I 
think  they  are  satisfied.  The  arrangement  has  been  running 
about  a  vear  and  a  half  now,  and  thev  gave  me  an  order  to  put  in 
very  considerable  extensions  to  the  system,  so  I  think  they 
are  tolerably  well  satisfied. 

Mr.  H.  O.  Fisk  :  In  regard  to  the  flat  rate  systein,  we  ran 
against  a  snag  that  I  have  not  heard  mentioned  ;  we  started  with 
a  contract  for  16  c.p.  lamps  at  a  certain  rate,  then  10  c.p.  at  a  certain 
rate,  and  we  found  after  a  w"hile  there  were  a  great  many  10  c.  p. 
used.  They  said  they  were  as  good  as  16  c.  p.  lamps.  This  thing 
went  on  in  this  way  for  a  year  or  so,  the  load  got  tremendously 
heavy,  and  the  income  didn't  come  up,  so  we  put  an  unknown 
man  on  the  road  to  investigate.  He  went  around  and  looked  at 
all  the  lights  and  the  result  was  that  about  ninety-eig'ht  per  cent, 
of  our  10  c.  p.  lamps  were  16  c.  p.  The  company  then  decided 
they  would  have  no  more  flat  rates  for  anything  except  16  c.  p. 
lamps ;  so  they  made  a  contract  for  i6  c.  p.  With  refer- 
ence to  the  meter  rate,  I  might  sa\'  we  made  a  discount  about  a 
year  ago  of  33^3  per  cent,  of  what  we  were  charging,  for  all  bills 
paid  before  the  lothofthe  month.  The  result  was  that  by  the 
loth,  or  at  the  latest  the  i  ith  of  the  month,  all  our  bills  with  the 
exception  of  perhaps  one  would  be  paid  in  cash  in  the  office,  and 
that  one  you  could  look  out  for,  because  if  he  didn't  wish  to  take 
advantage  of  the  ;i;i^'^  per  cent,  ^•ou  could  watch  him.  I  might 
say  also  that  in  a  year  we  almost  doubled  our  number  of  units  in 
that  way,  and  we  find  that  that  load  is  the  best  paying  load  we 
have  got.  We  get  a  larger  return  for  the  number  of  amperes  put 
out  than  we  do  in  any  other  way. 

Mr.  S.  \oxon  :  I  understood  Mr.  Browne  to  say  that  by  using 
the  meter  he  would  make  a  reduction  in  price,  and  that  his  revenue 
came  up  even  in  spite  of  that  on  account  of  the  extensive  use  of 
the  light  under  the  meter  system.  I  would  like  to  know  how  that 
operated.  Of  course  there  are  two  items  in  the  calculation  as 
between  the  flat  rate  and  meter  rate,  and  that  is  the  relative  price 
you  get  for  either.  It  doesn't  make  any  dift'erence  how  "flat" 
your  rate  is  providing  you  get  money  enough.  It  is  all  a  matter 
of  revenue  for  the  service  which  you  give.  If  \'Ou  mean  by  a  flat 
rate  that  you  are  going  to  get  $2  a  lamp  for  every  lamp  installed, 
there  is  no  doubt  you  would  not  get  much  of  a  revenue,  but  if  you 
get  $4  you  will  have  a  pretty  good  revenue.  If  you  are  safe  in 
having  your  installation  from  25  to  40  per  cent 

Mr.  Thompson  :  In  residential  work  you  might  safely  double 
the  capacity. 

Mr.  Xoxon  :  That  is  so  much  better  for  the  argument  of  the  flat 
rate.  If  you  are  safe  in  installing  double  the  capacity  of  your 
dynamo,  as  Mr.  Thomson  said,  on  the  meter  basis,  will  it  not  apply 
to  the  flat  rate  ? 

A  number  of  voices  :  No,  No. 

Mr.  Xoxon  :  If  you  are  safe  in  installing  double  the  capacity  of 
your  dynamo,  then,  of  course,  you  can  make  your  rate  less  to 
correspond  with  the  cheap  rate  which  you  would  have  to  give  on 
the  meter  basis  ? 

\'oices  :    No,  Xo. 

Mr.  Noxon  :  Why  not?  If  you  can  depend  upon  their  only 
using  half  of  the  output,  it  will  amount  to  the  same.  If  you  can 
depend  upon  that,  wh_\'  can't  }-ou  make  your  flat  rate  correspond- 
ingly less?  Where  are  you  in  any  worse  position?  Xow,  what 
I  say  about  the  flat  rate  is  this,  and  as  we  have  not  discussed  the 
price  of  the  flat  rate,  my  argument  on  the  flat  rate  holds  perfectly 
good  until  the  price  is  established.  After  the  price  is  established, 
then  it  is  a  question  whether  that  price  will  pay  or  not.  If  you 
have  a  1,000   light  machine  and  you  can    install  2,000   lights  and 
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can  tfet  $2  on  a  flat  rate  for  these,  30U  get  $4,000.      Can  you  get 
an\-  more  on  }'our  meter  system  ? 

Mr.  Browne:  Certainly  you  can,  and  the  objection  to  your 
argument  is  this  :  You  say,  establish  the  question  of  a  flat  rate 
without  regard    to  price,  and    you    can    double  your    installation. 

The  lower  you  make  your  price 

Mr.  Noxon  :  I  said,  when  the  price  comes  to  be  discussed  it 
might  change  the  conditions.  What  I  say  is  this,  that  providing 
you  can  get  a  rate  on  the  flat  rate  basis  which  would  equal  your 
income  from  your  meters,  then  where  are  you  at  an  advantage? 

Mr.  Browne  :  Leaving  the  question  of  the  price  out,  the  lower 
the  price  is  on  the  flat  rate  basis  the  less  chance  there  is  of  over- 
wiring.  The  only  way  that  you  can  secure  the  opportunity  of 
overwiring  would  be  to  charge  a  high  price  on  the  flat  rate.  Mr. 
Bowman  told  us  a  little  while  ago  that  in  England  the  experience 
i.s  that  on  residential  lighting  35  per  cent,  of  the  lamps  installed  is 
the  ma.ximum  load.  That  is  a  high  percentage.  In  my  personal 
experience,  I  had  a  plant  in  which  we  had  no  residential  lighting 
of  any  kind;  it  was  entireU'  commercial  business,  hotels,  saloons, 
theatres,  stores  and  .so  on,  and  the  maximum  burning  at  mid- 
winter, in  holiday  times,  did  not  exceed  60  per  cent,  of  the  lights 
wired  on  the  meter.  My  experience  in  residential  lighting  is, 
although  Mr.  Bowman  savs  it  is  35  per  cent,  in  England,  th,-it  it 
does  not  equal  30  per  cent ;  in  other  words,  vou  will  ha\'e  1000 
lights  wired  up  and  300  is  the  maximum  burning.  Therefore,  you 
are  able  to  serve  all  of  your  customers  with  your  300  light  ma- 
chine, and  you  are  able  to  get  your  revenue  from  the  full  capacity 
of  that  machine.  Vou  have  not  got  to  put  in  a  thousand  light 
machine  to  ser\e  a  thousand  customers.  Vou  are  not  going  to 
get  the  revenue  out  of  your  machine  on  flat  rates  that  you  will  on 
meter  rates. 

Mr.  Xoxon  :  This  is  a  question  in  which  I  think  not  onh'  m3'self, 
but  a  considerable  number,  are  interested.  \\  hal  I  wanted  to 
satisfy  by  this  discussion  is  this,  that  what  Mr.  Browne  says  is 
correct,  that  vou  are  safe  in  wiring  up  three  times  the  capacity  of 
your  machine.  We  have  lately  put  in  a  thousand  light  capacity, 
and  I  want  to  know  if  it  is  the  opinion  of  those  who  have  had 
experience  that  we  are  safe  in  wiring  up  to  the  extent  of  3,000 
lights  on  this  machine  ? 

Mr.  Browne:  If  you  use  the  meter  basis.  If  you  have  resi- 
dential lighting  and  commercial  lighting  together  3'ou  can  easily 
wire  5,000  lights  on  a  thousand  light  capacity. 

Mr.  Bowman  :  It  looks  to  me  as  if  somebody  is  investing  a 
great  deal  of  money  in  this  thing  that  is  not  going  to  bring  great 
returns.  If  your  machine  is  employed  only  to  that  proportion  of 
its  capacity,  I  cannot  see  where  the  revenue  comes  in  unless 
somebody  is  paying  a  great  deal  more  for  their  light  than  they 
should  be. 

Mr.  Browne  :  In  answer  to  your  enquiry  as  to  how  much  }'ou 
ma\'  wire  :  In  the  cit\'  of  Montreal  to-da\'  we  have  wired  up  on 
our  circuits  65,000  lights ;  we  are  serving  those  lights  with  five 
300  kilowatt  machines,  that  is  1,500  kilowatt  capacity,  and  we 
always  have  one  to  spare. 

Mr.  Thompson  :  I  think  Mr.  Xoxon  really  misunderstood  what 
I  said.  I  meant  to  sa\'  that  on  the  meter  system  I  was  quite  safe, 
(and  that  has  been  prett\'  well  borne  out  from  facts,  and  I  know 
from  four  years'  actual  observation  and  experience  that  I  have 
proof  of  what  I  say)  that  I  could  safely,  on  the  meter  system,  put 
on  2,000  lights  on  my  machine.  Xow,  supposing  that  I  sold  those 
2,000  lights  on  the  flat  rate,  and  that  all  our  customers  were  per- 
fectly honest — unfortunately  a  lot  of  customers,  when  \'ou  put 
them  on  a  flat  rate,  use  16  c.  p.  lamps  instead  of  10,  and  I  have 
known  them  to  use  32  c.  p.  instead  of  r6;  I  have  known  them  to 
pay  for  15  lights  and  install  25 — you  may  take  it  for  granted 
with  the  most  honest  of  customers  that  at  some  time  during  the 
night  you  are  going  to  have  your  full  maximum  of  2,000  lights  on, 
consequently  you  must  provide  2,000  light  apparatus.  What  does 
that  mean?  It  means  that  your  2,000  light  apparatus  is  simply 
bringing  in  the  income  that  you  could  bring  in  on  a  500  or  1 ,000 
light  apparatus. 

Mr.  .Armstrong:  This  discussion  seems  lo  li;i\e  tirawn  out  con- 
siderable discussion  ;  those  who  are  in  favor  of  line  nu-ler  system 
slick  to  the  point  that  they  are  right,  and  the  other  gentlemen 
express  themselves  with  equal  confidence.  It  simply  establishes 
the  fact  that  it  is  all  a  matter  of  conditions.  What  I  contend  is, 
and  the  puqjose  of  my  paper  was,  that  for  small  plants-  I  mean 
plants  in  towns  of  from  one  to  three,  four  or  H\'e  thousand 
people — the  contract  basis  has  proved  itself  in  actual  operation  lo 
be  very  satisfactory.  I  have  in  my  mind  the  case  of  tlie  town  of 
Penetanguishene,  where  the  plant  installed  was  put  in  sonu-  four 
years  ago ;  it  was  put  in  on  the  basis  of  the  idea  which  .Mr. 
Browne  has  just  expressed,  and  which  at  that  time  was  ver\'  clear 
in  my  own  mind,  that  the  way  to  make  money  out  of  the  electric 
light  business  was  to  sell  the  light  cheaply.  In  establishing  the 
rates  a  good  deal  of  care  was  taken  to  m;ike  the  sliding  scale 
equivalent  to  a  meter  basis.  The  result  is  that  that  h.is  paid  the 
stockholders  very  handsomely.  The  system  has  been  extended 
as  far  as  the  size  of  the  town  will  permit,  ;ind  they  have  some 
1,700  or  1,800  lights.  A  fact  that  has  been  established  is,  thai  on 
the  basis  of  charging  for  lamp  renewals  you  can  very  largely 
realize  the  conditions  of  the  meter  pl.in.  With  respect  to  over- 
loading machines  they  have,  up  lo  the  present,  without  any  difii- 
cully,  been  able  to  operate  tliat  number  of  lights  from  one  60 
kilowatt  alternator,  t  know  also  of  an  ex.ample  in  residential 
lighting  where  they  have  about  50  or  60  lights  in,  and  on  an 
average  they  do  not  use  more  th.an  half  a  ilozen  or  eight  lights  ; 
there  is  no  object  in  keeping  their  lights  blazing  all  through  the 
house.  I  could  give  instances  of  a  large  number  of  siniil.ir  cases 
in  towns  of  a  similar  size  where  by  the  flat  r.ate  system  they  li.ave 
realized  nearly  the  same  conditions  as  under  the  meter  system  ; 
where,   so   far  as   making  money   is   concerned,    the    flat    rate 


approximates  closely  lo  what  a  meter  rate  would  be.  Then  you 
have  the  expense  of  meters,  which  is  quite  a  capital  charge  on 'the 
plant.  Then,  under  the  flat  rate,  you  have  the  advantage  of  a 
clean  cut  business  ;  you  know  what  your  revenue  is  going  to  be 
to  a  dollar,  and  the  only  increased  cost  which  the  contract  basis 
may  allow  an  opportunity  for  is  the  increase  in  fuel,  and  that  is 
not,  in  a  small  plant,  very  large.  I  do  not  wish  to  be  understood 
at  all  as  saying  that  that  applies  in  all  cases.  In  all  the  larger 
plants  and  in  some  special  cases  with  the  smaller  plants,  a  meter 
basis  is  not  only  desirable  but  necessarv'.  But  I  am  speaking 
generally  for  a  certain  class  of  small  stations,  some  of  which,! 
think,  are  represented  here,  and  from  the  owners  of  which  I  would 
like  to  have  heard  an  expression  of  opinion. 

Mr.  J.  M.  Brown:  It  seems  to  me  this  question  Is  largely  a 
matter  of  expediency  with  regard  to  small  plants.  I  happen  lo 
run  a  small  plant  in  Carlelon  Place.  When  we  started  out  we 
had  the  idea  of  putting  all  the  residences  and  as  many  of  the 
stores  as  possible  on  the  meter  basis.  They  did  not  run  very 
long  until  they  began  to  kick  and  said  their  returns  were  loo 
light.  I  came  to  the  conclusion  then,  that  in  order  to  work  up  a 
business,  it  would  be  better  for  me  to  adopt  a  flat  rate  right 
through.  We  did  so  and  gave  a  very  reasonable  rale,  and  We 
have,  of  course,  installed  more  lamps,  but  I  can  clearly  see  that  in 
the  near  feuture  my  plant  will  be  loaded  up  and  1  will  have  to  go 
back  to  the  meter  basis  or  else  put  in  more  apparatus.  Xow, 
there  is  another  point  :  I  think  that  for  commercial  business  in  a 
small  town  \ou  have  got  to  have  a  flat  rate  for  the  simple  reason 
that  a  good  man\-  stores  close,  say,  so  man\-  nights  a  week  ;  and 
I  even  know  of  one  town  not  very  far  from  me  where  only  last 
year  they  closed  all  their  shops  at  six  o'clock  in  order  to  cut  off" 
the  electric  light  and  heat.  In  that  case  they  were  running  on 
the  meter  basis.  If  that  town  were  on  a  flat  rate  they  would  "have 
been  getting  an  assured  revenue  from  commercial  lighting.  I 
think  for  commercial  lighting  you  should  have  an  assured  return 
to  pay  for  the  capital  involved,  to  carry  that  amount  of  lighting. 
For  residences  I  believe  it  should  be  run  on  the  meter  basis,  and 
on  the  meter  basis  only,  to  be  satisfactory  to  central  station  men. 
.At  the  present  time  we  are  running  them  half  on  the  meter  and 
half  on  the  flat  rate,  and  I  know  for  a  fact  that  those  who  are  on 
the  flat  rate  are  using  three  or  four  times  the  amount  of  light  that 
the  other  people  are,  and  I  am  getting  very  little  more"  money 
from  them.  I  can  take  residences  that  have  50  lamps  on  the 
meter  .system,  and  they  are  not  using,  on  an  average,  through 
the  heavy  lighting  part  of  the  evening,  more  than  10  lamps. 
Other  residences  with  a  less  number  of  lights  in,  on  the  flat  rate, 
are  using  frequently  20  lamps  right  through  the  heavy  lighting 
part  of  the  evening.  They  do  not  always  do  so,  but  thev  fre- 
quently do.  In  any  event  they  use  nearly  double  the  amount  of 
lamps  that  residences  do  that  are  on  the  meter  system,  and  I  get 
very  little  more  out  of  them.  So  that  I  believe  the  meter  rati"  is 
the  only  practical  way  to  get  over  the  difficulty  in  connection  with 
the  residence  portion.  But,  from  our  own  standpoint,  I  prefer  the 
flat  rate  for  commercial  lighting.  Vou  could  not  get  hotels  on 
the  meter  basis  at  all  ;  they  would  not  use  the  light  no  matter 
how  low  a  rate  \ou  gave  them,  for  the  simple  reason  they  claim 
they  have  no  control  over  their  light.  We  get  the  commercial 
rate  from  hotels,  and  although  they  use  a  considerable  number  of 
lamps  all  night,  those  lamps  are  on  when  the  load  is  light  and  the 
power  is  not  of  so  much  consequence  to  us  ;  it  doesn't  tax  your 
capacity  in  any  way,  and  you  get  a  good  revenue  from  them!  If 
you  put  them  on  the  meter  system  they  would  not  stay  with  you 
at  all,  for  they  could  not  stand  it. 

.Mr.  Thompson  :    I  beg  to   move  a  vote    of  thanks    to  Mr.  .Arm- 
strong for  his  excellent  paper  that    has  brought  out  so   much  dis- 
cussion.     I  am  sure  we  have  all  appreciated  it  very  much. 
Mr.  Xoxon  :    I  beg  to  second  that. 

The  President  :  I  have  great  pleasure  in  tendering  to  you,  .Mr. 
.Armstrong,  the  vote  of  thanks  from  this  meeting.  We  would  ask 
those  who  prepare  papers  for  the  next  convention  to  choose  sub- 
jects that  will  evoke  discussion  and  differejice  of  opinion,  and 
bring  out  what  the  experience  of  difl"erent  members  is  in  differenl 
localities. 

The  President  :  I  will  now  call  upon  Mr.  C.  E.  .A.  Carr,  of  Lon- 
don, to  read  his  paper  entititled  "  The  Commercial  Aspect  of 
Electric  Railways.     (Seepage  122.) 

Mr.  Carr  :  Mr.  President,  gentlemen  and  members  of  the  .Asso- 
ciation :  The  subject  of  my  paper  as  announced  on  the  printed 
sheets  is  rather  misleading,  as  the  paper  was  written  before  I  had 
the  subject  sent  lo  me,  therefore  it  appears  on  the  paper  "  Elec- 
tric Railways,  and  How  to  Make  Them  a  Commercial  Success.  "  I 
do  not  know  that  the  paper  will  have  as  much  interest  to  most  of 
you  as  the  paper  read  by  Mr.  .Armstrong,  because  not  many  of 
you,  I  understand,  are  very  closely  connected  or  associated  with 
electric  railways. 

Mr.  1-".  C'.  .Armstrong  moved,  seconded  by  Mr.  W.  H.  Browne, 
thai  .1  vole  of  thanks  be  tendered  to  Mr.  Carr  for  his  valuable 
pjiper. 

Mr.  Browne  :  Mr.  Carr,  from  a  railway  standpoint,  has  ampli- 
fied what  I  think  is  a  necessity  with  all  businesses,  namely,  good 
employees  .md  loyal  employees,  who  make  themselves  interested. 
This  is  necessary  to  the  success  of  electric  lighting,  railroading  or 
any  other  business. 

The  President  at  this  point  called  upon  Mr.  W.  .A.  Johnson,  of 
Toronto,  lo  read  his  paper  on  "  .Accumulators — Their  .Application 
lo  Ci'Mlral  .Sl.-ilion  Lighting  and  I'ower.     (See  page  12^.) 

Mr.  C.  B.  Hunt  :  I  have  very  great  pleasure  in  moving  a  hearty 
vole  of  thanks  to  Mr.  Johnson  for  his  valu.able  paper. 

Mr.  J.  Farley  :  I  h.ive  iinich  pleasure  in  seconding  the  motion. 
While  all  the  papers  have  been,  to  my  mind,  exceedingly  intere.st- 
ing,  there  is  none  probably  that  has  a  more  practical  bearing  on 
the  future  than  the  one  just  read. 
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Mr.  \V.  II.  Browne:  Before  passing- the  resolution,  1  notice  that 
the  question  of  the  cost  ol"  installation  was  referred  to,  but  nothing- 
said,  I  believe,  as  to  the  cost  of  operjition  or  mainten,-ince  account. 
Could  vou  add  anything  on  that  line,  Mr.  Johnson  ? 

Mr.  Johnson  :  I  refer  to  the  question  of  maintenance  very  briefly 
here.  I  simply  staled  that  it  h.id  not  been  found  to  be  excessive. 
So  far,  tor  aboul  three  years  on  the  Xorlh  .-American  continent, 
during  which  time  the  modem  type  of  battery  has  been  in  use,  the 
cost  of  maintenance  has  been  found  in  central  stations  to  give 
good  evidence  that  repairs  will  not  exceed  from  three  to  five 
per  cent,  of  the  cost.  The  manufacturers  give  a  perpetual  guar- 
antee that  the  cost  will  not  exceed  10  per  cent,  in  any  case.  It 
has  been  found  in  all  the  more  recent  stations  installed  that  the 
companies  purchasing  have  availed  themselves  of  the  privilege 
of  doing  their  own  repairs,  and  if  there  is  any  difference  between 
that  and  10  per  cent,  they  save  it.  But  there  is  a  definite  guaran- 
tee of  10  per  cent,  given  in  all  cases  where  they  expect  the  plant 
will  receive  reasonable  usage.  I  have  no  further  figures  than 
these.  I  mav  sav,  however,  that  in  sevenil  plants  in  Canada  these 
figures  have  been  fciund  to  hold  good. 

Mr.  Browne:  The  object  of  my  inquiry  was,  I  had  understood 
that  manufacturers  of  storage  batteries  were  willing  to  guarantee 
that  the  maintenance  or  repair  cost  was  considerably  lower  than 
10  per  cent.;  in  fact,  I  have  heard  them  declare  that  they  would 
guarantee  3  per  cent. 

Mr.  Johnson  :  It  is  possible  it  is  so  now,  but  instructions  have 
not  been  issued  up  this  way  to  that  extent. 

Mr.  Browne  :  If  it  does  not  exceed  10  per  cent,  it  goes  without 
saving  that  we  must  use  the  storage  battery.  I  have  had  in  mind 
for  some  considerable  time  the  utilization  of  the  storage  battery 
in  connection  with  our  station.     I  know  the  experience  with  it   in 
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New  York  is  that  it  is  satisfactorj'.  The  only  element  which  is 
uncertain  is  as  to  the  fixed  amount  of  repair  in  operation. 

Mr.  F.  C.  .Armstrong  :  The  field  for  the  storag^e  battery  is  im- 
fortunatelv  confined  to  direct  current  work.  How  would  you  get 
over  that  difficulty,  Mr.  Browne  ? 

Mr.  Browne  :  My  way  of  using  it  is  by  operating  a  direct  cur- 
rent machine  and  charging  my  battery,  and  in  return  operating  a 
motor  to  drive  an  alternator.  I  am  calculating  on  having  an  effi- 
ciencv  of  50  per  cent,  from  the  plant.     I  believe  I  can  afford  to  do  it. 

.Mr.  Johnson  :  I  might  say  that  there  is  no  doubt  there  are  a 
number  of  cases  where  alternating  current  dynamos  are  operated 
bv  water  power  some  distance  from  towns  or  cities  where  the 
current  might  be  delivered  through  the  city  and  rectifiers  used  to 
charge  the  batteries  or  rotan.-  transformers,  and  the  capacity  of 
the  generating  plant  and  the  transmission  line  be  kept  down.  The 
distribution  could  be  handled  fully  as  easily,  perhaps,  with  the 
same  generators  as  through  the  usu;il  alternating  circuits  ;  that 
would  apply  especially  to  a  water  power  that  was  not  extremely 
large. 

The  President  :  It  has  been  moved  by  Mr.  Hunt,  seconded  by 
Mr.  Farley,  that  a  hearty  vote  of  thanks  be  tendered  to  Mr.  John- 
son for  his  paper.     Carried. 

The  President  :  The  paper  by  Mr.  Keeley  on  "  Economy  in 
Circuits"  will  have  to  be  taken  as  read.  (See  page  120.)  Il  will 
appear  in  the  report  of  the  proceedings  of  the  convention. 

.A  vole  of  thanks  was  tendered  to  Mr.  Wilfred  Phillips  for  his 
untiring  and  valuable  efforts  for  the  success  of  ihe  convention, 
and  for  the  complete  arrangements  made  for  the  enterlainmeni  of 
the  delegates. 

Votes  of  thanks  were  also  tendered  to  the  press  for  the  accurate 
reports  of  the  proceedings  of  the  convention,  and  to  the  following 
for  courtesies  extended  :  Niagara  Falls  Park  and  River  Railway 
Company  :  Buffalo  and  Niagara  Falls  Electric  Railway  Com- 
pany ;  Buffalo  Railway  Company  ;  Suspension  Bridge  Company  ; 


Niagara  Navigation  Company  ;    Captain  Carter  ;    Niagara  Falls 
and    Suspension    Bridge     Railway    Company ;     Niagara    Power 
Company,  and  Hydraulic  Power  and  Mfg.  Company- 
Adjournment  was  then  announced  by  the  President. 

SlH'I.\L   FE.^TIRES. 

On  Wednesday  morning  an  excursion  to  Buffalo  took  place, 
which  was  well  ;illended.  Great  interest  attached  to  the  in- 
spection of  the  power  station  of  the  Buffalo  Railway  Co. 

The  annual  banquet  w.as  held  on  Thursday  evening  at  the 
Duflferin  Cafe',  and  was  a  marked  success.  .About  125  members 
and  their  friends  were  present.  Mr.  John  Vule  presided.  Let- 
ters of  regret  were  read  from  Hon.  A.  S.  Hardy,  premier  of 
Ontario  ;  Hon.  J.  M.  Gibson,  Cotiimissioner  of  Crown  Lands, 
and  several  others.      .After  Her  Majesty  had    been    dul\-    honored. 
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responses  were  made  to  the  various  toasts  as  follows  :  "  Our 
Guests,"  Mr.  Wilson,  of  the  Queen  \'ictoria  Niagara  Falls  Park 
Commission,  Mr.  Lincoln,  of  the  Cataract  Construction  Co.,  and 
Mr.  Innes,  of  the  Guelph  Light  and  Power  Co  ;  "  Electrical  In- 
dustries," Messrs.  W.  H.  Browne  and  H.  P.  Dwight  ;  "The 
Ladies,"  Mr.  F.  C.  Armstrong  ;  "  The  Press,"  Mr.  W.  Johnston, 
of  the  Electrical  World;  "The  Mayor  of  Niagara  Falls,"  Mr. 
Cole  ;   "  The  Presiding  Officer,"  Mr.  John  Vule. 

The  closing  day  was  devoted  entirely  to  sight-seeing.  Starting 
at  the  Hotel  Lafayette,  the  party  were  conveyed  by  the  Niagara 
Falls  Park  and  River  Railway  to  "  Rapids  \'iews,"  Brock's 
monument,  and  Oueenslon.  Crossing  the  river  to  Lewiston,  ,1 
trip  was  made  on  the  gorge  railway.  .A  visit  was  also  made 
during  the  day  to  the    power    houses  and   works  of   the  Cataract 
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Power  and  Construction  Compan}'  and  the  Niagara  Falls  Hy- 
draulic and  Power  Manufacturing  Company,  and  the  expedition 
wound  up  by  a  trip  on  the  Maid  of  the  Mist. 


.Amongst  the  visitors  to  the  recent  convention  of  the  Canadian 
Electrical  Association  at  Niagara  Falls,  was  Mr.  William  Mc- 
CuUoch,  formerly  with  the  Canadian  General  Electric  Company, 
now  the  representative  of  Mr.  Hugo  Reisinger,  38  Beaver  street. 
New  Vork,  who  is  the  .Ainerican  agent  and  importer  of  "Electra" 
carbons,  manufactured  at  Nuernberg,  Germany.  These  goods 
will  be  on  sale  in  Canada  by  the  Canadian  General  Electric  Com- 
pany, and  Mr.  McCnlloch  hopes  to  establish  quite  a  business  in 
this  countrv.  These  carbons  do  not  come  in  competition  with 
American  or  Canadian  made  goods. 


June,    1897 
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WHY  SOME  LIGHTING  PLANTS  DO 
NOT  PAY. 

Bv  F.  C.  Armstrong. 

Before  proceeding  to  a  discussion  of  the  .subject 
proper  of  this  paper,  it  is  necessary  to  fix  a  standard  by 
which  it  may  be  determined  whether  a  given  plant  is 
paying  or  not.  A  fair  definition  talcing  everything  into 
consideration  would  seem  to  be  that  a  plant  which 
earns  twelve  per  cent,  per  annum  or  over  on  the  capital 
investment,  which  at  present  prices  of  apparatus  and  ma- 
terial would  be  requiredto  provide  an  equipment  of  equiv- 
alent earning  power,  should  be  considered  as  a  paying 
investment.  In  this  definition  we  imply  that  6  per  cent, 
net  per  annum  is  a  fair  return  for  money  invested  in  an 
enterprise  of  this  nature  ;  that  6  per  cent,  per  annum  is 
under  present  and  prospective  conditions  a  reasonable 
and  sufficient  allowance  for  depreciation  ;  and  that  the 
capitalization  upon  which  these  charges  are  made 
should  suffer  the  material  and  arbitrary  reduction 
necessary  to  bring  it  down  to  the  basis  of  present 
selling  prices  ot  electrical  equipment.  Regarding  the 
first  of  these  postulates  a  strongly  affirmative  view  may 
be  taken.  Electric  lighting  has  established  a  reason 
for  being  beyond  question,  amongst  modern  industrial 
enterprises.  .Abundant  artificial  illumination  for  safety, 
need  or  convenience  has  become  an  indispensable  re- 
quirement of  our  present  multiplex  civilization.  The 
electric  light  supplies  this  necessity,  it  is  safe  to  say,  in 
spite  of  Welsbach  burners  or  acetylene  gas,  more  com- 
pletely than  any  present  or  as  tar  as  we  can  see  any 
possible  competitor.  The  central  station  is  a  shining 
example  of  the  sound  economic  principle  of  concentra- 
tion of  production  and  diffusion  of  output  which  means 
commercially  that  under  most  circumstances  it  is 
cheaper  to  get  your  light  from  a  central  station  than  to 
install  an  isolated  plant.  It  may,  therefore,  fairly  I 
think  be  conceded  that,  whatever  may  have  been  the 
vicissitudes  of  the  past,  the  money  invested  in  a  central 
station  to-day  is  entitled  to  take  rank  as  a  safe  conserva- 
tive and  first-class  investment  from  which  a  return  of  6  per 
cent,  per  annum  should  be  regarded  with  satisfaction. 

The  sufficiency  of  the  allowance  of  6  per  cent. 
to  cover  depreciation  is  more  open  to  discussion  and  in 
it  is  really  involved  as  well,  the  soundness  of  the  third 
assumption.  In  order  to  clear  the  way  to  a  fair  con- 
sideration of  this  matter  it  must  be  kept  in  mind  that 
the  depreciation  of  electrical  apparatus  in  the  past,  and 
to  a  measurable  degree  in  the  future,  is  of  two  distinct 
kinds.  The  first  is  in  the  depreciation  proper,  due  to 
the  wearing  out  of  the  machinery  and  appliances  in 
service  ;  the  second,  and  in  the  earl^'  days  of  the  electri- 
cal art  vastly  the  most  important  is  the  arbitrary 
depreciation  which  is  due  not  to  the  wearing  out  of  the 
plant  but  to  its  becoming  obsolete  by  reason  of  the 
introduction  of  newer  and  more  efficient  and  satisfac- 
tory types.  There  can  be  no  question  but  that  the  un- 
paralleled rapidity  of  development  of  electrical  science 
and  the  electrical  industry  which  has  crowded  the 
progress  ot  a  century  within  one  decade  and  a  half,  has 
borne  heavily  upon  the  earlier  investors  whose  faith  and 
courage  made  this  marvellous  progress  possible. 
The  apparatus  produced  in  the  tentative  stages  of 
electrical  evolution  was  naturally  crude  and  often 
unsuitable  for  the  purpose  for  which  it  was  sold,  since 
the  principles  governing  its  operation  were  only  dimly 
understood  or  guessed  at,  and  that  often  incorrectly. 
Considered  in  the  light  of  present  standards,  the 
units  in  use  were,  in  view  of  subsequent  require- 
ments, absurdly  small ;  the  commercial  efficiency  of  gen- 
erators, distribution  lines  and  transformers  when  used 
was  very  low  ;  regulation,  with  all  which  it  entails  in 
plant  efficiency,  was  practically  non-existent.  The  steam 
plant  on  the  market  too  was  in  a  much  less  advanced 
stage  of  development  than  at  present,  and  the  relative 
suitability  of  varying  types  had  as  yet  to  be  determined. 
Contrasting  with  this  the  present  condition  of  the  art, 
we  find  that  in  the  best  types  but  little  room  is  left  for 
improvement  along  present  lines.  The  efficiency  of  the 
best  dynamos  of  to-day  is  exceedingly  high,  90  per  cent, 
or  bettef  at  full  load  being  an  ordinary  guarantee  for 
even  the   smaller  sizes.      Regulation    in    the    best    ma- 


chines, both  for  incandescent  and  arc  lighting,  is  practi- 
cally perfect.  As  an  example  of  the  stability  to  which 
the  highest  grades  of  apparatus  have  attained  by  a 
gradual  course  of  evolution,  we  may  instance  a  widely- 
known  machine — the  ironclad  armature  type  of  alter- 
nator, as  constructed  by  a  number  of  the  principal  manu- 
facturing companies.  Experience  has  established  its 
perfect  adaptation  to  the  purpose  for  which  it  is  primar- 
ily intended — the  supply  of  alternating  currents  for  in- 
candescent lighting.  Its  design  renders  possible  the 
highest  attainable  eflSciency  at  all  loads  ;  the  regulation 
by  the  simple  device  of  compounding  provides  compen- 
sation not  only  for  r.rmature  reaction,  but  also  for  line 
and  transformer  drop,  ensuring  an  even  potential  at  the 
lamps,  and  permitting  the  use  of  lamps  of  ten,  twenty, 
or  thirty  per  cent,  higher  efficiency  than  was  possible 
with  hand  regulation.  The  ironclad  construction  of  the 
armature  secures  perfect  mechanical  protection  of  the 
conductors  buried  in  the  slots,  and  these  are  made  easily 
removable  for  repairs  in  case  of  damage.  The  high  self- 
induction  caused  by  burying  the  coils  beneath  the  iron 
of  the  armature  affords  the  best  possible  protection 
against  burn-outs  by  lighting  or  short  circuit.  The 
single  phase  system  for  which  these  machines  ate  de- 
signed is  admittedly  the  simplest  and  most  economical  for 
lighting  distribution.  .Altogether,  therefore,  it  is  evident 
that  this  machine,  which  is  selected  simply  as  a  familiar 
type,  has  proved  itself  in  experience  to  be  admirably 
adapted  for  the  work  which  it  is  called  on  to  perform. 

Setting  aside  all  unessential  peculiarities  in  design, 
by  which  one  or  another  machine  or  appliance  may  be 
recommended  as  against  that  of  a  competing  manufac- 
turer, there  can  be  no  question  that  for  both  incandescent 
and  arc  lighting  the  best  types  to-day  are  practically  per- 
fected for  the  work  which  they  are  called  on  to  do,  and 
have  therefore  reached  a  reasonably  permanent  and  stable 
form.  This  being  the  case,  the  arbitrary  depreciation 
charges  to  which  an  investment  in  electric  lighting 
plant  was  formerly  subjected  are  no  longer  to  be  feared, 
and  that  the  depreciation  due  to  the  natural  wearing  out 
of  the  machinery  in  service  is  covered  by  the  allowance 
made  for  that  purpose,  no  one  will  probably  be  in- 
clined to  dispute.  In  the  matter  of  current  prices,  whilst 
improved  methods  of  manufacturing  and  the  keenness  of 
competition  may  be  expected  to  cause  from  time  to  time 
some  further  reductions,  the  bottom  may  fairly  be  said 
to  have  been  touched  in  most  lines  of  standard  supplies 
and  machinery. 

Involved  in  the  foregoing,  at  least  by  inference,  is  of 
course  the  conclusion  that  the  wasted  capital  represented 
in  the  balance  sheets  of  most  companies  by  obsolete  and 
discarded  plant  bought  at  the  high  prices  of  the  early 
days  should  be  wiped  out  ;  if  not  by  the  summary  pro- 
cess of  reduction  in  capital  stock,  at  any  rate  in  so  far 
as  it  affects  a  reasonable  and  just  decision  as  to  the  pro- 
fitable nature  of  the  field  offered  by  electric  lighting 
imder  the  conditions  which  obtain  to-day. 

Having  thus  defined  the  standard  by  which  we  may 
judge  whether  a  lighting  plant  pays,  we  may  now  indi- 
cate briefly  some  of  the  causes  of  failure  to  realize  the 
modest  basis  of  earning  power  which  we  have  set  forth, 
and  which  is  the  very  lowest  which  can  be  regarded  as 
satisfactory.  The  matter  is  too  large  for  proper  treat- 
ment within  the  limits  of  a  convention  paper,  even  with 
its  scope  restricted  by  leaving  entirely  out  of  considera- 
tion the  central  stations  of  the  larger  cities.  I  shall 
therefore  only  attempt  to  suggest  by  touching  very  gen- 
erally on  some  of  the  more  evident  cases  and  causes  of 
failure,  a  set  of  conditions  the  real  root  and  remedy  for 
which  will  be  apparent  to  the  experience  o*" '.he  members 
of  this  .Association. 

The  subject  naturally  divides  itself  into  two  sections, 
the  one,  failure  by  reason  of  mistakes  in  management 
and  business  methods  ;  the  other,  failure  through  mis- 
takes in  engineering  and  the  actual  operation  of  the 
plant  itself.  In  the  first,  a  suflicient  cause  for  the  non- 
success  of  the  enterprise  is  often  found  in  the  personnel 
of  the  management.  In  this  respect  central  stations 
are  of  five  classes  :  the  first,  those  w  hich  are  in  charge 
of  a  manager  or  superintendent  who  may  be  specially 
trained  for  the  work,  and  who  devotes  his  attention  ex- 
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clusively  to  it ;  in  the  serond  place,  those  whose  man- 
agement is  in  the  hands  of  a  man  wlio  divides  his  time 
between  it  and  his  other  business  interests  ;  the  next  is 
the  large  class  of  small  stations  which  manage  them- 
selves, with  occasional  interference  on  part  ot  the  owner; 
in  the  fourth  place,  and  1  say  it  with  due  deference,  \\e 
have  the  lighting  stations  which  are  run  as  appendages 
to  a  gas  plant,  by  a  gas  manager,  and  which,  treated 
with  the  care  and  indulgence  which  falls  to  the  lot  of  a 
necessary  evil,  make  precisely  the  return  on  the  invest- 
ment which  might  be  expected.  There  are  notable  and 
happy  exceptions,  but  1  regret  to  say  that  the  rule  with 
this  class  o(  station  is  as  I  have  stated.  Finally  we 
have  that  Ishmael  amongst  lighting  stations,  which  its 
enemies  say  always,  and  its  exponents  say  never,  comes 
under  the  caption  of  this  paper.  I  mean  the  municipal 
plant.  In  it  we  have  quite  often  an  ingenious  combina- 
tion of  all  possible  methods  of  mismanagement. 

Speaking  generally  on  this  point,  it  will,  1  think,  be 
admitted  that  there  is  to-day  no  industry  representing  an 
equivalent  money  investment,  and  possibility  of  public 
service,  which  is  so  generally  managed  by  men  who  know 
little  or  nothing  about  it.  But  the  special  knowledge 
and  training  which  conies  with  experience  is  in  a  new 
business  not  readily  obtainable.  The  ideal  manager  will 
come  with  time  ;  some  of  him  is  here  to-day. 

The  electric  light  is  a  manufactured  commodity 
offered  for  sale  to  the  public  ;  for  it  there  exists  in  each 
community,  a  certain  possible  maximum  sale  ;  and  with 
it  to  a  greater  degree  than  with  most  other  manufac- 
tured products,  the  cost  of  production  per  unit  is  re- 
duced as  the  output  is  increased.  The  question  of 
rates  is  therefore  an  all-important  one  in  deciding 
the  earning  power  of  an  electric  lighting  plant.  I  will 
venture  the  assertion  that  in  most  flagrant  cases 
of  plants  which  positively  refuse  to  show  any  margin 
on  the  right  side  between  gross  revenue  and  operat- 
ing expense,  the  remedy  lies  in  cutting  down  the 
rates  to  the  point  which  will  force  a  large  increase 
in  the  business.  A  plant  which  supplies  200  lights  at 
$10  each  per  annum  has  a  revenue  of  $2,000  per  annum 
and  may  not  pay  ;  the  same  plant,  if  increased  to  1,000 
lights  at  $5  per  annum  would  probably  be  paying  hand- 
somely. 

It  is  evident  also  that,  like  the  telephone,  central  sta- 
tion electric  lighting  is  a  natural,  and  when  conducted 
upon  proper  lines,  a  beneficial  monopoly.  The  supply 
ot  current  for  lighting  and  power  within  a  certain  area 
can  unquestionably  be  carried  on  more  economically 
from  one  than  from  two  or  more  competing  stations. 
The  benefits  ot  such  economical  production  may  be 
shared  alike  by  producer  and  consumer.  When  such 
is  the  case  the  security  for  the  investment  rests  on  the 
soundest  possible  basis,  the  rates  being  brought  low 
enough  to  realize  the  fullest  development  of  the  busi- 
ness within  the  prescribed  limits,  the  satisfaction  of  the 
public  being  ensured,  and  plainly  no  opening  for  pro- 
fitable competition  being  left  in  dividing  up  a  business 
which,  even  when  extended  to  the  utmost  limits,  and 
therefore  carried  on  under  the  most  favorable  conditions, 
affords  only  a  reasonable  profit  on  the  money  invested. 

In  connection  with  rates  and  the  field  for  business, 
tne  arc  light  contract  properly  comes  up  for  considera- 
tion. Its  value  now-a-days  to  the  average  station  is 
very  doubtful.  The  development  of  the  incandescent 
lighting,  and  more  lately  the  power  business,  has  estab- 
lished a  reasonably  secure  and  permanent  market  for 
the  output  of  the  central  station,  and  to  this  fact  more 
than  any  other  are  due  the  improved  conditions  now 
noticeable  in  the  industry.  It  is  unfortunately  true  that 
a  large  proportion  of  the  existing  investment  is  in  many 
cases  represented  by  dynamos,  lamps,  poles,  lines,  etc., 
which  are  valueless  except  for  the  purposes  of  the  street 
lighting  contract,  but  even  under  these  circumstances  it 
would  in  most  cases  pay  the  lighting  company  far  better 
to  devote  their  energy  and  plant  capacity  to  a  develop- 
ment of  their  proper  and  permanent  business,  adding 
whatever  new  capital  may  be  necessary  to  properly 
equip  them  for  the  purpose,  rather  than  continue  their 
profitless  and  uncertain  tenure  of  the  municipal  contract. 

-Also  in  connection   with  rates  comes  up   naturally  the 


question  of  a  meter  or  contract  basis.  We  are  leaving 
out  of  view  now,  of  course,  the  case  of  the  large  cit)- 
plants.  While  on  the  face  of  it  it  would  seem  reason- 
able that  the  current  for  electric  lighting  should  be 
measured  for  sale  like  any  other  manufactured  product, 
and  not  sold  by  bulk  and  by  guess,  there  is  at  bottom  a 
sound  reason  for  the  instinctive  tendency  to  continue  on 
the  contract  basis  noticeable  in  many  plants.  The 
reason  is,  though,  not  always  clearly  understood  that  a 
mere  measurement  of  the  number  of  units  taken  to  sup- 
ply a  customer  for  a  given  time  is  not  a  fair  measure  of 
the  cost,  and  therefore  of  the  selling  price  of  ih.;  units 
supplied  to  him.  This  rests  on  the  fact  that  all  u  lits  do 
not  cost  alike.  Those  produced  at  6  p.m.  for  example, 
the  period  of  maximum  load,  cost  far  more  than  those 
supplied  at  11,  in  the  main  and  governing  item  of 
charge  per  unit  from  capital  investment.  .Accordingly 
the  meter  measurement  of  quantity  is  not  a  measure- 
ment ot  value  or  cost,  but  only  an  approximation  to 
them  upon  an  erroneous  basis.  To  meet  this  dis- 
crepancy it  has  been  proposed  to  install  two  or  more 
meters  to  measure  current  taken  at  heavy  and  light  load 
periods  of  the  plant,  a  larger  discount  being  given  for 
the  latter.  The  basis  of  contract  rates  which  is  general 
throughout  Ontario  really  represents  this  condition 
fairl}'  well,  the  shop  and  business  rates  being  relatively 
high,  and  the  residence  rates  low  considering  the  num- 
ber of  units  actually  supplied  in  each  case.  At  the  same 
time  it  must  be  recognized  that  in  all  cases  with  the 
larger,  and  quite  frequently  with  the  smaller  plants,  es- 
pecially those  supplying  a  day  service,  the  meter  method 
becomes  imperative  as  being  the  only  method  whereby 
a  check  can  be  kept  on  the  consumer  for  actual  lighting 
supplied.  In  all  cases  where  meters  are  used  a  meter 
rental  should  be  charged,  and  a  minimum  monthly 
charge  for  each  lamp  installed  provided  for  in  the  con- 
tract. Otherwise  we  frequently  find  a  large  part  of  the 
lamps  connected  to  a  central  station,  to  provide  for 
which  a  continuous  charge  on  account  of  capital  is 
going  on,  returning  nothing  whatever  in  the  way  of 
earnings  for  months  at  a  time,  and  then  coming  in  for  the 
most  favored  customertreatmentof  the  largcstconsumer. 

Another  point  in  connection  with  the  relationship  of 
the  central  station  and  the  customer  is  the  basis  upon 
which  wiring  of  consumers'  premises  is  done.  The 
vicious  principle  of  free  wiring  has  been  practically 
frowned  out  of  existence,  but  one  equally  mischevious 
has  in  some  instances  taken  its  place — that  the 
wiring  department  should  be  conducted  at  a  handsome 
profit.  The  correct  principle  is,  of  course,  to  give  the 
customer  for  your  current  the  fullest  benefit  of  the 
present  low  prices  for  all  interior  wiring  supplies  in 
order  that  more  and  more  lamps  may  be  installed  and 
the  profits  obtained  in  a  legitimate  and  permanent  form. 

There  are  a  number  of  additional  matters  which  might 
be  touched  upon  in  considering  this  side  of  our  subject, 
such  as  the  effect  of  the  competition  of  coal  oil,  gas 
and  Welsbach  burners  ;  the  recent  governmental  regu- 
lations and  certain  desirable  extensions  of  the  same, 
and  so  on.  Not  the  least  important  of  these,  in  view 
of  the  certain  benefits  to  be  derived,  is  the  building  up 
of  this  .Association  into  a  strong  and  compact  organiza- 
tion, able  on  the  one  hand  to  protect  the  industry  in 
which  its  members  are  engaged  from  the  attacks  of  con- 
flicting interests  or  of  ignorant  and  harmful  legislation, 
and  on  the  other  hand  by  a  frank  interchange  of  ex- 
perience and  opinion  to  assist  in  hastening  the  day  when 
Progress  and  Profit  shall  be  the  happy  watchword  in  all 
cases  describing  the  conditions  of  central  station  operation. 

It  was  intended,  had  space  permitted,  to  discuss  the 
subject  of  this  paper  from  the  other  standpoint  which 
has  been  mentioned — that  of  engineering  and  operation, 
taking  up  first  the  question  of  selection  of  apparatus 
which  would  give  the  ideal  plant  for  each  set  of  condi- 
tions, and  considering  in  how  far  deviations  from  such 
an  ideal  installation  were  responsible  for  failure  to  get 
besfresults  in  a  given  case.  Such  a  consideration  of 
the  matter,  however  inadequate  in  itself  could  not  fail 
to  bring  out  points  in  discussion  which,  checked  by  the 
actual  experience  of  the  managers  of  central  stations 
present,  would  become  of  the  utmost  value. 


June,  iSr)- 
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DETERMINATION  OF  THE  HEATING  POWER 

AND  STEAM-PRODUCING  VALUE  OF 

COALS  FROM  A  PRELIMINARY 

EXAMINATION. 

H\   William  Tikimpsiin,  .Moiureal  WVsi. 

The  choice  of  ;i  subject  for  a  paper  to  be  placed  for 
discussion  before  an  Association  composed  of  gentlemen 
so  eminently  fitted  tor  tiieir  profession  as  are  the  mem- 
bers of  the  Canadian  Electrical  Association,  becomes  a 
matter  of  more  than  ordinary  importance. 

In  choosing  my  subject  I  was  first  guided  by  the 
request  of  your  committee  that  my  paper  should  be 
along  the  line  of  "  Chemistry  in  the  Boiler  Room,"  and 
the  fact  that  the  members  of  this  Association  are  gentle- 
men who  hold  responsible  positions  and  in  many  cases 
are  central  station  managers,  and  as  such,  more  than 
ordinarily  interested  in  subjects  pertaining  to  economical 
management. 

We  cannot  all  of  us  have  such  magnificent  water 
powers  as  we  see  here  and  elsewhere  throughout  the 
Dominion  of  Canada,  and  consequently  have  to  go  to 
the  coal  pile  as  our  source  of  power. 

."X  successful  station  manager  takes  pride  in  choosing 
his  generating  and  distributing  apparatus  with  the 
greatesi  possible  care,  and  purchases  only  that  which 
he  considers  suitable  for  his  purpose.  We  all  know 
that  there  is  efficient  and  inefficient  station  apparatus, 
and  we  all  strive  to  get  as  far  as  possible  that  which  we 
consider  will  bring  us  in  the  greatest  return  and  most 
efficient  service  for  capital  invested.  The  same  principle 
of  getting  best  returns  and  most  efficient  service  should, 
I  claim,  underlie  our  system  of  purchasing  our  fuel. 

It  is  not  my  intention  to  discuss  the  merits  or  demerits 
of  any  particular  variety  of  coal,  but  to  try  to  establish 
a  method  whereby  the  heating  power,  and  consequently, 
the  value  of  any  fuel,  can  readily  be  determined,  and 
when  the  knowledge  of  conditions  under  which  combus- 
tion must  take  place  are  understood,  we  shall,  in  some 
measure  at  least,  be  able  to  intelligently  choose  between 
any  number  of  samples  and  varieties  of  coals  that  are 
most  suited  to  oLir  purpose. 

Undoubtedly  the  most  scientific  and  correct  method 
of  determining  the  actual  heating  power  of  any  substance 
is  by  the  aid  of  the  calorimeter,  but  when  we  consider 
the  high  cost  and  delicate  manipulation  required  in  an 
instrument  of  this  kind,  we  find  it  is  practically  debarred 
from  use  except  by  the  expert  chemist  in  his  laboratory. 

Repeated  efforts  have  been  made  by  scientists  to  con- 
struct a  formula  whereby  the  actual  heating  power  of 
coals  could  be  accurately  ascertained  by  computation. 
Perhaps  the  most  recent  and  nearest  correct  formula  of 
this  kind  that  has  been  given  to  the  public  is  the  formula 
constructed  by  Dulong,  and  more  recently  by  Mahler. 

Both  these  gentlemen  based  their  calculation  upon  an 
elementary  analysis  of  the  coal  under  examination,  and 
they  both  seem  to  agree  upon  the  fact  that  the  heating 
powers  of  coals  of  a  like  composition  remained  constant, 
and  that  the  heating  power  of  coal  changes  as  the  com- 
position changes.  They  also  establish  the  fact  that  the 
heating  power  of  fixed  carbon  remains  constant,  as  does 
also  that  of  hydrogen  when  in  combination  with  the 
same  proportions  of  oxygen  and  nitrogen. 

Dulong  accepts  as  the  heat-producing  elements  of 
coal  carbon  and  hydrogen,  giving  each  a  constant  calo- 
rific value,  and  at  the  same  time  determined  that  the 
oxygen  of  the  coal  renders  unavailable  for  heating  pur- 
poses one-eighth  of  its  own  weight  of  the  hydrogen,  and 
on  this  basis  constructs  the  following  formula  : 

g=  14,5440  +  62, ICO  (H  -Og) 
which  for  convenience  might  be  written  : 

Q  =  14,544  C  +  62,100  H  -  7,762.50 
Where  Q  equals  calorific  value  of  fuel, 

14,544         constant  heating  power  of  carbon 

62,100      =         "  "  "       hydrogen 

7,762.5=         "  neautralizlng  power  of  oxygen 

Mahler,  at  more  recent  date,  and  after  a  series  of  lengthy 
experiments,  amended  Dulong's  formula  slightly  by 
accepting  Berthelet's  more  recent  determination  of  the 
heating  power  of  carbon    as  14.652  B.r.L'.,    antl    using 


the  empirical  constant,  5,400,  at  the  same  time  taking 
note  of  the  effect  of  nitrogen  as  well  as  that  of  the 
oxygen.      Mahler's  formula  then  became  : 

g=  1 4,652  C +  62, 100  H- 5,400  (O  +  N) 
Where  Q  equals  calorific  value  of  coal, 
14,652  =  constant  value  of  carbon 
62,100=         "  "      hydrogen 

5,400=  "  neutralizing  effect  of  oxygen,  less 
heat  formed  by  formation  of  nitric  acid, 
(N^  O^+H^  O)  (Note  i.) 

On  comparing  these  formulfe  with  a  long  series  of 
actual  calorimetric  tests  made  by  Mahler,  it  is  surpris- 
ing how  near  either  of  these  laws  come  to  the  actual 
theoretical  value  of  the  fuel. 

To  engineers,  however,  a  new  difficulty  here  presents 
itself,  since  both  of  these  formulas  are  based  upon  an 
elementary  analysis,  which  is  not  only  difficult  to  make, 
but  exceedingly  liable  to  give  an  inaccurate  result,  un- 
less conducted  by  a  chemist,  experienced  in  this  class  of 
work.  Consequently  we  must  look  for  a  formula,  con- 
structed on  the  basis  of  a  proximate  analysis. 

It  is  for  the  sake  of  clearness  necessary  for  me  here 
to  explain  the  difference  between  an  "  elementary  "  and 
a  "proximate"  analysis,  and  also  what  the  term  of 
"fixed  carbon  '  means.  An  elementary  analysis  of  coal 
is  a  definition  used  when  it  is  understood  that  the  whole 
of  the  elements  composing  the  coal  are  determined  and 
separately  enumerated.  A  proximate  analysis  deter- 
mines the  coals  into  four  sections,  and  consists  of  the 
determination  of  moisture,  volatile  combustible  matter, 
fixed  carbon,  and  ash. 

The  volatile  combustible  may  consist  of  several  ele- 
ments, but  is  chiefly  composed  of  carbon  and  hydrogen  in 
combination  as  "hydro-carbons."  This  carbon  is  here- 
after usually  referred  to  as  volatile  carbon,  and  the 
carbon  remaining  in  the  free  or  solid  state  is  referred  to 
as  fixed  carbon.  For  example,  the  coke  from  gas 
works  contains  fixed  carbon  plus  ash. 

M.  E.  Goutal  appreciated  this  difficulty  referred  to, 
and  after  reviewing  the  work  of  Mahler  and  others, 
made  a  number  of  calorimetric  tests,  comparing  them 
with  a  formula  of  his  own  construction,  and  published 
in  Progressive  Age,  Jan.  15,  1897,  as  follows  : 
Q  =  14670  F.  C.  +  A  X  volatile  matter, 
when  Q  =  calorific  value  of  coal. 

14670  =  constant  heating  power  of  fixed  carbon, 
A  =  23400    when    volatile    matter  equals   from 

2%  to  15%  of  total  combustible. 
A  =  18000   when    volatile    matter  equals   from 

'5  ;  *o  3°%  of  total  combustible, 
A  =  17100    when    volatile  matter  equals   from 

30%  to  35%  of  total  combustible, 
.A  =16200   when   volatile  matter  equals   from 
35%  to  40  '  of  total  combustible. 

The  result  of  this  formula  seems  to  come  as  near  the 
actual  theoretical  value  of  coals,  as  anything  it  has  been 
my  privilege  to  consider,  and  may  at  the  present  time 
be  taken  as  a  useful  formula  for  the  calorimetric  value 
from  a  proximate  analysis  of  coals  of  an  anthracite, 
semi-bituminous  and  bituminous  nature,  but  should  not 
be  used  in  cases  where  the  volatile  matter  exceeds  35':^ 
of  total  combustible,  as  it  gives  results  altogether  too 
high  in  samples  of  extra  hj'drogeneous  or  lignitic  coals. 

Up  to  this  point  I  have  dealt  entirely  with  the  estima- 
tion of  the  actual  calorimetric  value  of  coals.  This, 
however,  does  not  give  us  the  information  we  require 
as  engineers.  Experience  teaches  us  that  there  is  often 
a  wide  difference  between  the  industrial  value  of  bitum- 
inous and  anthracite  coals,  owing  apparentiv  to  the  in- 
creased percentage  of  volatile  matter  in  bituminous 
varieties.  A  review  of  Mahler's  calorimetric  tests 
shows  the  interesting  fact  that  the  total  calorimetric 
value  of  coals  vary  but  little,  and  that  a  decrease  of 
fixed  carbon  does  not  reduce  the  heating  power  of 
the  coal  in  proportion  to  the  increase  of  volatile 
combustible  matter,  while  on  the  other  hand  re- 
peated tests  prove  that  the  industrial  value  of  coals    de- 


(Note  1)  N,  O, 
nitric  acid  equals 


+  H,  0  =  2  H  \  O,. 
1S7.79  B.T.I'. 


The  calorific  value  of  1  lb. 
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creases  almost  in  the  same  proportion  that  volatile  com- 
bustible increases.  The  extensive  tests  of  European 
coals  made  by  Schurer-Kestuer  in  1868,  and  afterwards 
collated  by  Mons  Gruner,  gives  us  most  interesting 
and  valuable  information  on  this  point. 

P'or  industrial    purposes   Gruner  divided    these    coals 
into  five  distinct  classes,  according-  to    the    quantity    of 
fixed  carbon  contained  in  the  combustible  of  each. 
Class  I  :     When  the  total  combustible  of  the  coal  was 

composed  of  50-60%  fixed  carbon. 
Class  2  :    60-68%  fixed  carbon. 
Class  3:    68-74%     " 
Class  4  :    74-82%      " 
Class  5  :    82-95%      " 

Taking  the  lowest  of  each  of  these  classes,  he  gives 
the  elementary  analysis  and  percentage  of  total  com- 
bustible in  each  class  as  follows  : 

TABLE  OF  INDUSTRIAL  VALVE  OF  COALS, 
as  per  Gruner's  classification. 
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We  can  safely  take  it  as  an  established  fact  that  the 
heating  power  of  fixed  carbon  will  remain  constant. 
The  same  can  be  said  of  hydrogen  in  the  absence  of 
oxygen  in  the  combustible,  and  the  heating  value  of  the 
hydrogen  in  the  combustible  will  decrease  in  proportion 
to  the  increased  percentage  of  oxygen  within  the  com- 
bustible. Both  Dulong  and  Mahler  recognize  this  fact, 
and  construct  their  formula  accordingly.  It  will  be  ob- 
served that  both  the  calorimetric  and  industrial  value  of 
Gruner's  class  4  is  higher  than  class  5,  although  the 
percentage  of  fixed  carbon  has  decreased  8%.  The  in- 
dustrial heating  value,  however,  has  not  increased  in 
proportion  to  the  increase  of  hydrogen  in  the  fuel, 
while  actual  heating  value  by  calorimeter  fully  accounts 
for  such  an  increase.  Although  the  difference  is  but 
slight  in  this  particular  case,  it  points  to  a  very  signifi- 
cant fact,  which  is  more  clearly  exemplified  in  the  follow- 
ing three  samples  of  coal  ;  that  is,  that  the  actual 
calorific  value  of  coals  decreases  in  nearly  the  same  pro- 
portion as  the  neutralizing  effect  of  the  oxygen  on  the 
hydrogen  increases,  and  that  the  industrial  heating  value 
of  the  coals  under  the  boiler  decreases  as  the  proportion 
of  volatile  carbon  increases. 

We  have  this  strongly  exemplified  in  our  dailj'  prac- 
tice. It  requires  but  ordinary  observation  for  us  to 
readily  see  that  anthracite  coals  produce  practically  no 
smoke,  semi-bituminous  coals  very  little,  while  bitumin- 
ous coals  produce  dense,  black  clouds  of  smoke  varying 
in  density  and  volume  according  to  the  quantity  and 
composition  of  the  volatile  combustible  matter  in  our 
fuel.  An  examination  of  the  sooty  deposit  formed  by 
the  condensation  of  the  smoky  products  proves  it  to  be 
largely  composed  of  minute  particles  of  carbon  which  is 
combustible,  proving  to  us  pretty  conclusively  that  the 
cause  of  the  decrease  in  industrial  heating  value  is  loss 
of  heat  from  the  carbon  of  our  coal,  due  to  the  extremelj' 
volatile  nature  of  the  carbon  in  combination  with  hydro- 
gen as  hydro-carbons. 

It  has  been  said  that  the  industrial  value  of  a  coal  for 
steam-making  purposes  is  practically  fixed  by  the  per- 
centage of  fixed  carbon  in  the  fuel.  A  review  and  close 
examination  of  Gruner's  tables  of  the  results  of  tests  on 
European  coals,  and  verified  as  being  practically  correct 
by  similar  tests  made  by  Johnston  on  .American  coals  at 
a  more  recent  date,  shows  us  we  cannot  take  this 
method  of  determination  as  a  permanent  basis  for  calcu- 
lation with  any  degree  of  accuracy.  In  Gruner's  an- 
thracitic  class  5,  industrial  heating  value  of  coal  only 
equals  83.3%  of  the  heating  value  of  the  fixed  carbon, 
with  Berthelet's  determination  as  a  standard. 

In  semi-bituminous  class  4,  industrial  value  equals 
97-7%  "'  heating  value  of  fixed   carbon  ;   in    bituminous 


classes  2  and  3,  97.1  and  99.6  showing  us  that  if 
we  undertake  to  fix  industrial  value  of  coals  without 
reference  to  volatile  combustible  matter,  we  are  liable  to 
rate  value  of  anthracite  varieties  too  high. 

Bearing  in  mind  these  facts  relative  to  the  heating 
value  of  the  volatile  combustible,  it  becomes  markedly 
dilficult  to  construct  a  formula  applicable  to  a  proximate 
analysis. 

It  has  been  established  fairly  satisfactorily,  however, 
that  volatile  matter  of  similar  composition  will  give  off 
like  quantities  of  heat.  Mr.  Goutal  kept  this  fact 
prominently  before  him,  as  also  the  fact  relating  to 
fixed  carbon,  and  consequently  gives  in  his  formula  a 
series  of  constants  for  the  determination  of  the  heating 
power  of  the  volatile  combustible.  While  these  con- 
stants might  be  improved  upon  by  division  into  shorter 
sections,  the  results  are  nevertheless  near  enough  the 
theoretical  value  for  ordinary  purposes. 

The  adoption  of  the  principles  underlying  Goutal's 
formula,  and  multiplying  by  the  average  percentage  of 
efficiency  of  the  various  classes  of  coals  for  industrial 
steam-making  purposes  as  determined  by  Schurer- 
Kestner  on  European  coals  and  Johnston  on  American 
coals,  leads  me  to  the  belief  that  a  formula  constructed 
as  follows  will  be  of  especial  benefit  in  enabling  en- 
gineers to  arrive  at  the  steam-making  capacity  of  their 
coals  : 

Q  =  14,652  f.c.  +  A  X  volatile  matter  x  B, 
Where  A  equals   23,400  when    volatile    combustible    is 

equal  to  from  2%  to  15"'  of  total  combustible, 
.A  equals  20,000  when  volatile  combustible  equals   from 

15-30%  of  total  combustible, 
A  equals  17,100  when  volatile  combustible   equals   from 

30-35%  of  total  combustible, 
.A  equals  16,200  when  volatile  combustible   equals   from 

35-40%  of  total  combustible. 
Where  Q  equals  industrial  value  of  coal  for  steam-mak- 
ing purposes,  and  where 
B  equals  .64  when  fixed  carbon  equals  82-90%   of   total 

combustible, 
B  equals  .65  when  fixed  carbon  equals  74-82%    of    total 

combustible, 
B  equals  .662  when  fixed  carbon  equals  68-74/   of  total 

combustible, 
B  equals  .588  when  fixed  carbon  equals  60-68%  of  total 

combustible, 
B  equals  .551  when  fixed  carbon  equals  50-60      of  total 

combustible. 
In  reviewing  this  formula  I  may  say  I  was  guided  in 
its  construction  by  the  fact  that  the  heating  value  of  the 
volatile  combustible  is  a  constantly  changing  quantity, 
but  remains  constant  in  accordance  with  its  composi- 
tion of  the  elements,  and  that  these  elements  occur  in 
practically  fixed  proportions,  determined  by  the  total 
volatile  combustible  matter  in  the  coal. 

With  this  formula  and  the  proximate  analysis  before 
us,  we  are  readily  enabled  to  determine,  which  of  two 
coals  are  likely  to  be  the  most  economical  and  best 
suited  to  the  conditions  under  which  combustion  must 
take  place,  and  will,  I  hope,  be  found  useful  by  my 
hearers  in  enabling  them  to  arrive  at  the  real  value  of 
any  sample  of  coal  placed  before  them  for  their  exami- 
nation and  opinion. 


ECONOMY  IN  CIRCUITS. 

Hv  D.  H.  Keelev. 

The  design  of  the  diagrams  presented  hereunder  is  to  establish  the 
fact  that,  without  exceeding  the  weight  of  copper,  or  the  drop  of  E.  M.  F. 
in  current  transmission,  found  in  a  single  parallel  system,  it  is  possible 
to  provide  for  distribution  with  an  equalized  pressure  at  all  points. 

This  diagram  (Fig.  I)  represents  a  transformer  delivering  52  Veils 
with  a  primary  resistance  of  .05  Ohm. 

Current  is  supplied  to  17  lamps,  each  taking  normally  I  Ampere,  and 
located  in  groups  equidistantly — two  of  them  at  the  terminus  of  the 
transformer. 

The  mains  are  of  such  size  as  presents  a  resistance  of  '05  Ohm  per 
1000  feet. 

The  total  drop,  it  will  be  seen,  is  .85  +  .37S  +  .125  +  .  121;  +  .375=  1.85 
Volt.s.  The  difference  of  potential  is  z  per  cent,  less  at  the  terminal 
group  than  it  is  at  the  transformer  ;  being,  as  it  figures  out  according  to 
the  drop,  52  -  S5  =  51. 15  Volts  between  .A  and  Al  ;  52-1.60  =  50.40 
Volts  between  Band  Bl.,  and  52  -  1.85  =  50. 15  Volts  between C  and  Ci. 

This  diagram  (Fig  2)  represents  two  transformers  of  half  the  size  and 
capacity  of  the  one  shown  in  the  preceding  figure,    each   delivering   52 
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Volts  wilh  a  primaiy  resistance  of .  i  Ohm.  The  nuniher  of  lamps  and 
Iheir  locations  are  the  same  as  before,  the  mains  in  this  instance,  like 
the  transformers,  are  half  the  size  of  those  shown  in  l-'ig.  i  and  present 
a  resistance  of .  I  Ohm  per  1000  feet. 

Philosophy  of  Fui.  2. 
In  a  circuit  supplied  with  E.  M.    Y.   from   more  than   one   source,    the 
current  developed  at  olijective  points  is  proportion.tlely  contri- 
buted to  from  the  several  sources  of  the  li.  M.  F. 
Following  the  above,  (he  amperage  of  the  circuit   is   halved    between 
the  transformers  \"  and  Vi.      To   simpiily  matters,    the  courses  of  the 
currents  ordinarily  obtaining  arc  indicated  by  arrows  ;   V  heavy  and  \'i 


The  author's  apology,  if  any  is  needed,  for  bringing  this  matter  again 
to  the  notice  of  the  members  of  this  Association  is  that  it  might  perhaps 
happen  that  a  good  thing  was  being  lost  sight  of  ticcause  of  its  not 
having  been  presented  in  a  sufficiently  clear  manner  to  secure  its 
recognition  on  a  former  occasion  w hen  it  was  dealt  with  under  a  different 
title.  The  circumstance  that  at  the  Ottawa  Convention  a  paper  was 
submitted  by  the  author  which  in  subsequent  published  comments  was 
stated  to  have  explained  a  demonstraable  but  somewhat  abstruse  fact  in 
a  new  and  clear  way,  will  perhaps  justify  a  renewed  effort  in  regard  to 
the  present  subject. 

The  importance  of  providing  for  an  equal   distribution  [is,    from  The 
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light,  running  from  +  to  -  in  each  case.  It  will  lie  seen  that  where  they 
are  opposed,  the  difference  between  the  two  represents  the  amperage 
obtaining.  The  allotment  of  absorption  is  traced  accordingly.  On  the 
whole  the  distribution  of  the  applied  K.  M.  K.  is  the  same  as  if  the 
circuits  of  V  and  V  t  separately  ended  at  the  terminal  group  5  \ 
The  total  drop,  it  will  be  seen,  is  .85 +  .375 +  .  125  ^.  125 +  .375=  1.85 
Vo  ts  in  V  for  half  the  amperage  ;  and  the  same  in  \"|  =  in  all  1-85 
\oltsforthe  17  amperes- the  pressure  or  potential  difference  under 
these  changed  conditions  being  the  same  at  all  (winls  since  the  same 
total  drop  of  1.85  Volts  is  found  along  the  mains  between  the  trans- 
formers and  e.-ich  of  the  several  groups. 
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writer's  point  of  view  at  any  rate,  secondary  to  nothing  in  the  electrical 
field.  I'erhaps  reference  may  Ix:  allowed  to  an  editorial  on  page  151  of 
the  .Septemtier,  1895,  number  of  the  Canadian  Elkitrkai.  News  in 
which  the  question  of  economica^  supply  is  dealt  wilh.  The  author  of 
that  article  prefaces  the  whole  with  the  observation  that 

"  It  is  of  Krcal  imporlancc  10  cleriric  liKhtinR  sMlions  lh.il  ihc  pressure  all  over  ihe 
system  should  l.e  sensibly  the  same,  and  eq  al  al  all  U-ids.  ' 

We  are  all,  of  course,  prepared  to  grant  this  proposition  as  a  whole 

whence  it  follows,  the  conditions  re<]uisile  to  the  end  had  in  view  should 
be  enquired  into.  In  the  first  place  it  will  be  seen  the  requirement, 
though    t.iken    "altogether"   in    the   above  quotation,  is  of  a  two-foiu' 
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character.  The  need  for  equalizalion  of  pressure  throughout  a  system 
of  supi)ly  is  one  thing,  and  the  need  for  a  uniform  pressure  under  all 
loads  is  another  thing.  The  one  hinges  on  the  other,  however,  and  so 
long  as  one  department  remains  undeveloped  the  other  cannot  be 
brought  to  make  up  for  the  deficiency. 

Now  it  is  the  first  mentioned  feature  of  this  proposition — the  need  for 
equalization  of  pressure  throughout  a  system — that  has  been  dealt  with 
in  the  present  paper.  In  the  other  department— covering  the  need  for 
a  uniform  pressure  under  all  loads — we  are  presented  with  a  problem 
that  so  far  seems  to  have  been  grappled  with  from  behind  the  dynamo 
or  by  the  introduction  of  boosting  devices  effecting  changes  of  pressure 
in  the  mains.  As  it  happens,  however,  that  these  changes  are  made  in 
the  circuit  as  a  whole  without  any  particular  reference  to  individual 
transformer  (or  lamp  group)  requirements,  it  follows  that  near-by  points 
are  giver,  an  excessive  pressure  when  the  increased  demand  arises  farther 
off ;  so  that  at  any  time  in  their  operation  these  methods  only  operate 
to  maintain  a  uniform  pressure  at  a  given  point  of  the  system,  and  a 
general  uniformity  of  pressure  cannot  be  obtained  by  these  means  alone. 
The  main  thing,  then,  is  to  secure  equal  distribution  ;  that  being  pro- 
vided, the  means  already  found  for  regulating  the  pressure  will  fall 
handily  into  line  ;  and  the  whole  object  aimed  at  will  be  as  nearly 
attained  as  may  be,  pending  the  evolution  of  something  less  clumsy  and 
perhaps  automatic,  regulating  the  output  of  the  dynamo. 

In  conclusion,  the  point  aimed  at  will  bear  a  little  further  exposition. 
In  a  system  of  circuits  arranged  to  supply  an  equal  potential  difference 
at  all  points,  it  will  be  found  the  drop  between  the  source  of  E.  M.  V. 
and  the  points  of  consumption  is  th°  same  in  every  instance. 

As  regards  the  leads  then,  the  absorption  of  the  transmitted  E.  M.  F. 
amounts  to  the  same  total  quantity,  no  matter  from  what  point  it  is  cal- 
culated. Hence,  when  an  increased  demand  arises  at  any  point,  the 
absorption  in  the  mains  becomes  correspondingly  increased  in  all  parts  ; 
and  when  the  initial  pressure  is  increased  it  similarly  takas  to  all  parts, 
thus  evenly  compensating  for  the  increased  absorption  and  presenting 
no  increase  of  P.  D.  at  any  one  point  more  than  another,  and  in  no  case 
higher  than  may  be  predetermined  or  desired. 

Moreover,  in  any  such  system  of  circuits  a  lamp  (if  the  supply  is  a 
direct  one),  or  a  small  transformer  operating  a  lamp  (if  the  supply  is  in 
that  way  conveyed)  may  be  located  in  the  supply  station,  and  it  will 
burn  with  the  same  current  at  the  same  pressure  as  any  other  lamp  in 
the  system  though  this  latter  extends  for  miles. 

And  this  it  seems  can  be  realized,  as  demonstrated  in  the  diagrams, 
without  exceeding  the  weight  of  copper  that  is  now  used  in  the  two-wire 
or  simple  parallel  system,  and  at  the  same  time  without  involving  any 
further  drop  of  the  applied  voltage  than  obtains  in  that  two-wire  system. 

One  word  more.  When  we  will  have  arrived  at  that  stage  where  the 
pressure  in  the  mains  can  be  kept  at  something  in  excess  of  the  demand, 
while  at  the  points  of  consumption  only  so  much  current  is  drawn  off  as 
there  is  a  demand  for,  we  will  have  attained  perfection.  The  whole 
thing  will  then  be  automatic.  But,  in  such  a  system  it  is  obvious  an 
arrangement  of  circuits  operating  as  described  in  this  paper  will  be  al- 
together indispensable,  so  we  will  have  now  made  much  of  an  advance 
towards  that  era. 


THE  COMMERCIAL  ASPECT  OF  ELECTRIC 
RAILWAYS. 

liv  C.  E.    A.  Cakk. 

The  subject  of  my  paper  "The  Commercial  Aspect  of  Elec- 
tric Railways "  is  a  question  that  has  engaged  the  thought  of  the 
ablest  men  for  years,  and  in  presenting  this  paper,  I  do  not  presume  to 
know  more  than  my  fellow  creatures,  nor  to  have  discovered  any  special 
facts  that  give  a  satisfactory  answer,  but  merely  give  you  a  few  chapters 
from  my  own  experience  and  observation. 

This  is  not  the  time  nor  the  place  to  discuss  the  best  method  for  the 
collection  of  fares,  whether  to  use  a  rigid  or  flexible  bond,  or  whether 
a  single  or  double  truck  is  best,  although  these  details  require  a  great 
deal  of  study,  and  bear  a  close  relation  to  the  answer  to  my  subject. 

Electric  railways  on  this  Continent  are  usually  built  by  a  company 
authorized  to  do  so  by  special  Provincial  or  State  legislation,  and  the 
opposition  so  generally  met  with  in  obtaining  these  special  powers,  is 
but  a  ple.isant  (?)  introduction  to  the  later  difficulties  to  be  met  with  in 
securing  from  the  various  City  and  County  Councils  the  rights  to  lay 
down  rails  and  run  the  cars.  Having  secured  a  charter  and  obtained 
agreements  from  these  various  Councils,  the  real  work  of  railroading 
begins,  and  as  to  what  are  the  best  methods  of  construction,  equipment, 
and  operation  to  make  it  a  success,  will  be  the  leading  thought  of  this 
paper. 

Track  constiuction  is  a  subject  that  has  been  thoroughly  discus:. 'd 
from  time  to  time,  and  as  so  many  Engineers  differ  as  to  the  best 
methods,  I  can  only  express  my  opinion  as  to  what  forms  are  best 
suited  under  certain  conditions.  For  an  electric  road  in  a  town  or  city 
street,  or  wherever  pavements  of  a  permanent  character  are  used,  the 
girder  r.iil  seems  to  be  the  only  one  suitable.  The  depth  of  the  rail 
should  be  not  less  than  7  in.  and  should  weigh  from  70  to  90  jiounds  to 
the  yard.  What  the  exact  weight  of  the  rail  should  be,  would  depend 
upon  the  frequency  of  the  service  required,  and  the  weight  of  the  rolling 
stock  to  be  used.  In  a  macadam  or  unpaved  roadsvay,  a  T  rail  of  65 
pounds  to  the  yard  is  all  that  is  necessary.  While  it  may  be  better, 
under  certain  conditions  to  have  rails  laid  in  concrete  with  a  permanent 
pavement,  my  experience  has  been  that  cars  rattle  and  jar  a  great  deal 
more  than  when  running  over  a  road-bed  of  less  rigidity.  In  all  paved 
streets,  rails  should  bc«firmly  spiked  on  oak  ties  5  in.  x  7  in.  x  7  feet, 
spaced  2  feet  apart.  The  grade  should  first  be  properly  levelled,  and 
the  whole  surface  covered  with  good  coarse  gravel  6  in.  in  depth.  Fish 
plates  or  angle  bars  3  feet  long,  with  not  less  than  6  bolts  at  each  rail 
joint,  should  be  properly  fitted  and  boiled.  Soft  copper  bonds  of 
sufficient  size  to  carry  the  maximum  return  current  from  any  distant 
part  of  the  line  to  the  power  house,  should  be  properly  attached  at  each 
joint. 

Many  improvements  have  been  made  in  overhead  line  materials 
during  the  last  couple  of  years,  so  that  to-day  there  are  .several  manu- 
facturers of  very  satisfactory  supplies. 

The  trolley  should  be  carried  with  a  straight   line  hanger  thoroughly 


insulated  and  attached  to  a  flexible  bracket  or  span  wire.  A  sufficient 
number  of  feeder  lines  should  be  used  to  maintain  the  voltage  under  a 
maximum  'oad,  and  section  switches,  emergency  breakers  and  lightning 
arresters  should  be  placed  at  frequent  intervals,  and  where  a  number  of 
lines  constitute  one  system,  trolley  brakes  with  each  feeder  .section. 

The  rolling  stock  should  be  the  best  obtainable,  and  for  city  traffic, 
mounted  on  single  truck  with  wheel  base  not  more  than  7'  6".  Seats 
should  be  fixed  crosswise  of  the  car,  and  the  doors  and  aisle  so  arranged 
as  to  permit  of  easy  and  speedy  exit.  For  a  high  speed  suburban  road,  a 
car  40'  long  mounted  on  double  truck,  is  more  desirable,  but  as  so  many 
companies,  operating  city  lines,  make  long  extensions  to  some  subur- 
ban town  or  pleasure  park,  the  city  cars  are  usually  called  upon  to  do 
service.  All  passenger  cars  should  be  well  lighted,  fitted  with  signal 
bells,  curtains,  and  properly  heated  during  the  winter  season.  Keep 
the  cars  clean  inside  and  out,  and  upon  the  first  appearance  of  dowdyism, 
have  them  overhauled,  repainted  and  varnished.  The  appearance  of  a 
car  is  next  in  importance  to  the  appearance  of  employees,  and  very  often 
indicates  the  prosperity  or  otherwise  of  a  railway,  as  the  ever  exacting 
public  is  not  slow  to  give  its  verdict. 

The  power  house  of  an  electric  railway,  should,  like  the  cars,  be  the 
best  obtainable.  It  should  be  built  near  a  railroad  track,  so  that  coal 
can  be  cheaply  delivered,  and  it  is  very  desirable  that  the  site  selected 
should  be  near  a  good  water  supply,  so  that  condensing  engines  may  be 
used.  If  these  conditions  can  be  had  near  the  centre  of  distribution  a 
very  great  saving  can  be  effected  in  the  cost  of  copper  feeders.  The 
building  should  be  a  substantial  structure  of  brick  or  stone,  well  lighted 
and  fireproof.  Direct  connected  multipolar  generators,  with  slow  speed 
compound  condensing  engines,  will  give  best  results,  where  a  moder- 
ately steady  load  is  maintained.  Where  few  cars  are  run,  and  the 
fluctuation  in  load  varies  from  three  to  four  hundred  per  cent,  a  high 
speed  engine  would  give  better  service,  as  it  responds  more  readily  to 
the  varied  conditions. 

In  Canada,  where  soft  coal  is  used  for  fuel,  the  high  freight  and  duty 
rates  make  it  essential  to  have  boilers  of  the  highest  efficiency,  without 
much  regard  to  their  first  cost.  For  this  same  reason,  the  boiler  room 
should  be  fitted  with  fuel  saving  appliances,  such  as  an  economizer, 
heater,  stoker,  automatic  damper,  regulators,  etc.,  etc. 

For  an  electric  railway  to  be  a  commercial  success  depends  not  only 
upon  the  economy  and  efficiency  of  its  power  house,  and  of  the  roadway 
upon  which  to  operate  the  cars,  but  "  How  to  make  it  a  Success"  is  the 
query  that  taxes  the  brain  of  General  Managers  and  Superintendents 
throughout  the  country.  How  to  increase  the  receipts,  without  materi- 
ally increasing  the  operating  expense,  are  the  questions  the  Directors  ask 
at  every  meeting. 

A  certain  degree  of  revenue  is  the  reward  of  all  street  railways  that 
run  cars  up  and  down  the  thickly  populated  streets  of  any  of  our  larger 
cities,  but  is  it  the  success,  commercially,  it  might  be  ?  There  is  an  old 
story  told  of  a  toad,  that  stood  on  the  bank  of  a  brook,  with  its  mouth 
wide  open,  waiting  contentedly  for  flies  to  come  his  way.  It  seems  un- 
necessary to  say  that  the  toad  died  of  hunger. 

The  attitude  of  many  electric  railways  to-day,  is  not  unlike  the  un- 
fortunate toad,  and  while  life  may  be  sustained  months,  perhaps  years, 
death,  in  the  form  of  the  receiver,  comes  too  often. 

It  is  not  enough  that  we  carry  our  regular  customers.  These  come 
to  us  anyway,  and  it  is  to  these  that  we  look  for  a  guarantee  of  our 
operating  expense.  The  profit  or  success  of  the  railway  lies  in  the 
margin  of  how  many  we  can  induce  to  become  patrons,  and  thereby  in- 
crease the  regular  revenue.  This  may  be  accomplished  by  various 
means.  The  railway  company,  like  any  other  business  concern,  has 
goods  to  sell,  in  the  way  of  rides,  and  no  doubt  there  are  times  in  the 
day  when  the  manager  feels  that  he  is  overstocked,  and  is  inclined  to 
put  on  "  Bargain  Matinees  "'  to  get  a  full  car.  He  should  advertise  and 
let  the  public  know  there  is  an  electric  railway  in  town;  that  its  business 
is  to  carry  people  from  place  to  place  comfortably  and  quickly,  and  that 
they  can't  afford  to  walk  ;  that  the  time  saved  in  riding  will  more  than 
pay  the  fare.  There  are  various  \\ays  in.which  to  do  this,  and  methods 
may  be  adopted  so  that  the  cost  is  very  slight. 

One  very  good  way  is  to  issue  annually  a  handsomely  illustrated  book- 
let, which  contains  cuts  of  all  the  interesting  points  touched  by  the  cars, 
briefly  telling  how  to  get  there.  The  different  firms  supplying  the  com- 
pany with  materials  will  advertise  for  the  asking,  and  the  cost  to  the 
company  is  practically  nil.  This  style  of  adveitising  is  particularly  valu- 
able to  strangers  and  tourists.  The  railway  company  in  London  issued 
just  such  a  little  booklet  as  I  mention,  about  a  year  ago,  and  it  was  a 
daily  occurrence  to  see  a  group  of  strangers  taking  a  ride  around  the 
Belt  Line  with  book  in  hand,  pointing  out  the  various  public  buildings, 
parks  and  squares,  as  the  car  went  along. 

A  specially  illuminated  car  for  trolley  parties  is  a  profitable  source  of 
revenue,  and  the  effect  of  the  colored  lights  along  the  line,  as  the  car 
passes,  is  very  pleasing.  It  is  a  good  way  to  advertise,  and  tends  to 
popularize  the  service.  Many  electric  railway  companies  establish  parks 
at  the  end  of  one  or  more  of  their  lines,  and  provide  amusements  in  the 
way  of  band  concerts,  etc.  This  brings  considerable  increased  revenue, 
at  a  time  of  the  day  when  cars  would  otherwise  be  running  light.  To 
what  extent  a  railway  company  should  provide  attractions  for  its  patrons, 
must  depend  largely  upon  local  conditions.  Some  companies  claim  to 
have  profited  by  this  departure,  while  others  have  an  adverse  experience. 
It  is  more  desirable  to  have  the  amusements  provided  by  some  one  who 
thoroughly  understands  it,  the  company  making  certain  concessions  in 
the  way  of  issuing  coupon  tickets  for  admission.  In  this  way,  the  rail- 
way runs  no  risk  and  profits  pro  rata  on  all  increased  business. 

The  selection  of  employees  has  more  to  do  with  the  success  of  an 
electric  railway  than  anything  else.  The  idea  that  anyone  can  run  a 
street  car,  has,  in  many  cases,  resulted  in  the  employment  of  incom- 
petent, careless  and  ignorant  men  who,  through  these  qualities,  have 
brought  the  railway  into  public  disfavor.  Conductors,  motormen,  in- 
spectors and  shopmen  have  the  power  to  earn  or  lose  money  ;  make  the 
railway  popular  or  odious  with  the  public  ;  keep  claims  for  damages  at 
a  minimum  or  make  them  a  burden,  and  very  often  their  selection  does 
not  receive  the  care  that  is  exercised  in  the  purchase  of  ordinary  supplies. 
P'very  employee  should  be  considered  an  agent  of  the  company,  and 
should  not  only  be  sober  and  intelligent,  but  have  good  judgment  and  a 
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cheerful  disposition.  Loyally  lo  the  company  he  serves,  shoulil  be  his 
first  motto. 

With  the  whole  army  of  employees,  loyal,  faithful  and  devoted  to 
their  duty,  gross  earnings  will  steadily  increase  and  operating  expenses 
be  at  a  minimum,  and  the  stockholders  would  no  longer  need  to  ask  if 
the  load  was  a  success. 

The  growing  demand  of  the  public  for  belter  accomodation  and  luxury 
in  the  matter  of  travel  and  speed,  must  be  met  by  giving  them  better 
cars,  more  comfortably  furnished  and  more  expensively  fitted  than  here- 
tofore. By  supplying  these  demands,  the  company  will  add  largely  to 
its  revenue. 


WATER-DRIVEN  PLANTS. 

liV    lOHN  MURI'HV. 

The  subject  matter  of  this  paper  is  one  particularly  suited  to  the  oc- 
casion of  a  convention  of  members  of  the  Canadian  Electrical  Associa- 
tion held  within  a  stone's  throw  of  America's  greatest  cataract,  because 
the  operation  of  water-driven  lighting  and  power  plants  cannot 
be  even  thought  of  without  this  mighty  force  of  nature  looming  up  and 
overshadowing  everything  else  in  the  lines  of  mechanical  and  electrical 
engineering  that  have  been  heretofore  attempted. 

Remembering  what  had  been  done  at  Niagara  towards  developing 
her  unrivalled  power,  it  was  surely  no  wonder  that  the  task  of  dealing 
with  such  a  subject  as  the  operation  of  water-driven  lighting  and  power 
plants  was  undertaken  with  a  great  deal  of  temerity. 

The  writer  desires  it  to  be  remembered  that  the  various  water  power 
plants  with  which  he  has  been  connected  have  been  made  up  of  units 
never  exceeding  5C0  h.  p.  in  capacity,  and  further,  that  the  head  of 
water  was  in  every  case,  within  his  knowledge,  between  fourteen  and 
twenty-two  feel.  These  facts  are  mentioned  at  the  outset  so  that  state- 
ments made  later  on  will  not  mislead. 

As  close  regulation  is  the  most  important  point  in  the  operation  of  any 
electrical  plant,  I  will  endeavor  to  show  how  this  can  be  accomplished 
best  in  a  water  driven  plant,  and,  as  so  much  depends  on  the  manner  of 
installation,  I  will  dwell  for  a  moment  on  the  importance  and  method 
of  properly  equipping  the  water  wheel  gate.  I  take  it  for  granted  that 
the  water  wheel  itself  was  placed  in  position  by  a  competent  engineer, 
due  provision  made  to  cope  with  low  water,  anchor  ice  and  the  many 
other  trouliles  inherent  In  the  use  of  water  power.  This  having  been 
done  the  gate  and  all  its  connections,  from  the  water  wheel  to  the  hand 
wheel  in  the  dynamo  room,  should  be  so  constructed  as  to  move  quickly, 
positively  and  easily.  These  parts  should,  as  I  have  just  remarked, 
move  quickly,  positively  and  e.asily,  so  that  the  in.stant  the  regulator  is 
actuated  by  a  variation  in  speed  the  water  wheel  will  receive  its  greater 
or  lesser  supply  of  water  and  thus  be  enabled  to  maintain  a  constant 
speed. 

If  the  water  wheel  gate  works  in  the  manner  described,  any  one  of  a 
number  of  regulators  now  on  the  market  will  keep  the  speed  variations, 
and  consequent  potential  variations,  within  very  narrow  bounds,  and 
the  question  of  keeping  a  constant  load  on  the  water  wheel,  with  the 
attendant  objectionable  operating  devices  of  this  system  will  not  need  to 
be  considered. 

An  arc  plant  with  its  automatic  current  controllers,  driven  by  a  water 
wheel  equipped  as  indicated  above,  will  run  for  an  indefinite  period 
with  little  or  no  attention,  but  incandescent  lighting  and  power  machi- 
nery require  somewhat  more  supervision. 

Although  one  of  the  chief  inducements  which  manufacturers  hold  out 
to  intending  operators  of  electrical  plants  is,  that  the  multiphase  system 
permits  both  light  and  power  to  be  obtained  from  the  same  generator, 
yet  I  hold  it  is  a  mistake  to  attempt  to  supply  power  from  a  lighting 
circuit  except  in  very  small  units.  Incandescent  light  and  power  should, 
I  feel  certain,  never  be  tun  from  the  same  water  wheel.  One  of  the 
greatest  recommendations  for  the  glow-lamp  as  an  illuminant  is  its 
steadiness,  but  this  quality  is  almost  unknown  when  motors  which  are 
frequently  started  and  stopped  are  run  on  the  same  circuit. 

The  separately  driven  exciter  is  a  great  boon  to  water  power  users 
whose  loads  are  subject  to  greit  variations.  Its  many  advantages  are 
so  apparent  that  it  seems  unnecessary  for  me  to  do  more  than  merely 
mention  it  in  passing.  Another  arrangement,  the  utility  of  which  speaks 
for  itself,  is  the  automatic  field  controller,  which  strengthens  or  weakens 
the  generator  field  circuit  according  as  the  potential  on  the  line  falls  or 
rises. 

An  incandescent  lighting  plant  requires  a  certain  amount  of  hand 
regulation,  although  the  apparatus  just  referred  to  is  useful,  within  cer- 
tain limits.  All  hand  regulation  necessary  on  a  lighting  circuit  should 
be  done,  figuratively  speaking,  as  far  away  from  the  lamp  as  possible: 
in  other  words,  it  is  the  field  circuit  of  the  exciter  that  should  be  varied 
when  it  is  necessary  to  change  the  potential  on  the  line.  The  exciter 
field  rheostat  should  be  of  large  range  and  divided  into  a  great  many 
sections,  so  that  the  movement  of  the  rheostat-arm  from  one  point  to 
another  would  cause  such  a  slight  change  in  field  current  as  to  make  a 
scarcely  perceptible  difference  in  Ihe  brilliancy  of  the  lamps. 

Where  large  generators  are  used  and  many  circuits  are  run  the  use  of 
individual  circuit  regulators  becomes  imperative.  Hut,  I  find  I  am  di- 
gres.sing  from  the  theme,  and  am  already  well  into  the  consideration  of 
Ihe  switchboard,  a  point  I  did  not  intend  to  raise  at  all. 

Before  placing  my  convictions  as  to  the  operation  of  water  driven 
power  and  lighting  plants  before  you  for  vivisection,  I  desire  to  mention 
two  little  pieces  ot  mechanism  which  will  not  only  lend  to  improve  a 
service  but  may  hinder  the  occurrence  of  a  "run  away"  with  its  disast- 
rous results.  The  first  device  to  which  I  desire  to  direct  your  attention 
is  an  automatic  speed  indicator  and  alarm,  which,  as  its  name  implies, 
always  points  out  the  speed  at  which  the  machinery  is  running,  and 
also  loudly  rings  a  bell  or  gong  at  every  change  of  speed,  no  matter 
how  slight  it  may  be.  The  other  machine  referred  to  closes  the  water 
wheel  gate  the  instant  the  speed  rises  above  a  predetermined  point.  It 
consists  chiefly  in  a  pair  of  friction  pulleys  mounted  in  a  frame.  One  of 
the  friction  pulleys  is  continuously  driven  from  the  machinery  to  be 
controlled,  and  the  other  is  connected  to  the  gate-closing  apparatus. 
These  friction  pulleys  are  normally  placed  apart  and  are  brought  into 
contact  by  a  weight  or  sjving,  which  is  relea.sed  by  a  lever  attached  to  a 
pair  of  governor  balls.  The  instant  the  speed  rises  a  certain  percentage 
above  the  normal,  the  governor  balls  move  the  lever,  and  the  weight  or 


spring  being  releaseil  the  frictions  are  pulled  together  and  the  gate  is 
immediately  closed  down  before  any  damage  can  be  done. 

It  would  hardly  seem  correct  to  leave  the  subject  of  the  operation  of 
water  power  plants  without  at  least  mentioning  that  bane  o(  water 
power  users — anchor  ice.  If  wheels  are  favorably  situated,  that  is  if 
they  are  supplied  from  a  large  pond  in  which  there  is  little  or  no  current 
and  if  there  is  an  overflow  or  by-wash  into  which  most  o(  the  floating 
ice  can  be  diverted,  by  extreme  watchfulness  a  complete  shut  down  can 
be  prevented.  But,  if  the  wheels  have  no  still  pond  from  which  to 
draw  their  water  supply  it  is  prudent  to  resort  to  the  auxiliary  steam 
plant  as  soon  as  thete  is  the  least  suspicion  of  the  approach  of  anchor 
ice. 

I  have  striven  to  deal  in  a  general  and  concise  manner  with  the  ope- 
ration of  water  driven  lighting  and  power  plants.  So  much  could  be 
said  about  each  of  the  various  parts  of  such  plants  from  the  wheel-pit  to 
the  cupola  that  I  have,  for  the  sake  of  brevity,  refrained  from  particu- 
larizing except  where  it  seemed  absolutely  necessary  so  to  do.  Should 
even  a  single  user  of  water  power  derive  a  benefit  from  any  of  my  re- 
marks, I  shall  consider  myself  amply  repaid  for  the  labor  expended  in 
placing  upon  paper  my  very  unassuming  sentiments. 


THE  STEAM  END  OF  AN  ELECTRIC  PLANT. 

By  A.  M.  WlCKE^s. 

l.N  viKW  of  llie  fact  that  we  are  holding  this  convention  at  Ihe 
place  where  is  situated  the  greatest  water  power  in  the  world, 
where  recent  developments  have  done  so  much  to  advance  the 
usefulness  of  large  water  powers,  and  the  transmission  of  electric 
currents  to  long  distances,  as  well  as  the  establishing  of  large 
electrically-driven  factories  situated  near  the  developed  power,  it 
seems  almost  an  anomaly  to  speak  of  steam  power.  The  position 
of  a  great  number  of  the  Canadian  water  powers  is  so  far  removed 
from  commercial  and  manufacturing  centres,  that  even  with  the 
present  and  prospective  advance  in  the  transmission  of  electricity, 
a  very  great  number  of  our  electrical  plants  must  still  rely  on 
steam  and  the  steam  engine  as  their  motive  power.  This  being 
the  case,  it  behooves  us  to  enquire  more  particularly  into  the 
working,  the  efficiency  and  cost  of  operating  an  electrical  plant 
by  steam. 

Our  friends,  the  manufacturers  of  dynamos,  tell  us  with  some  . 
considerable  pride  of  the  rapid  advancement  in  this  class  of 
machinery,  and  claim  to  be  able  to  make  a  gener-itor  that  has  an 
efficiency  of  95%.  This  statement,  I  believe,  is  reasonably  borne 
out,  and  leaves  us  in  the  position  that  if  we  expect  any  further 
economy  we  must  look  to  the  prime  movers  or  engines  and  boilers 
for  it,  unless  our  electrical  engineers  can  approach  the  glow- 
worm in  efficiency,  which  makes  its  light  with  about  one  three- 
hundredth  part  of  the  force  used  in  our  ordinary  incandescent 
lighting  plants — or  should  the  electrical  engineer  reach,  in  the 
near  future,  vacuum  illumination,  without  incandescence,  we  should 
have  a  light  at  '  (,  or  less  of  the  present  cost  for  power.  Bui 
during  the  time  these  inventions  are  being  perfected  we  must  do 
the  best  we  can  with  our  steam  engine  and  boiler  as  prime 
movers  in  hundreds  of  our  electrical  plants.  Space  and  time  will 
not  permit  us  to  go  into  a  history  of  the  evolution  of  the  steam 
engine,  neither  can  we  go  into  the  actual  merits  of  the  different 
makes  of  steam  engines.  There  are  many  engines  running  to- 
day- that  are  running  with  an  efficiency  of  from  70  lo  So%:  not- 
wilhstanding  this  the  waste  between  the  coal  pile  and  the  dynamo 
pulley  reaches  yVr  of  the  total  heat  in  the  coal.  Our  steam  engine 
is  only  a  heal  engine,  and  is  subject  to  many  losses — in  fact,  in 
some  of  the  old  engines,  with  large  cylinders  and  slow  piston- 
speeds,  the  water  consumption  was  as  high  as  60  Itts  per  hour  per 
H.  P.,  while  to-day,  with  our  higher  boiler  pressures  and  faster 
piston-speeds,  with  early  cut-offs,  we  reduce  that  to  I2j^  lbs.  water 
per  H.  P.  per  hour. 

The  heavy  cylinder  losses  in  the  old,  slow-running  engines 
c.Tused  engineers,  as  far  back  as  1S25  to  1S36,  to  look  for  higher 
pressures,  and  at  the  latter  date  Mr.  Perkins  in  London  succeeded 
in  using  pressures  from  500  to  1500  lbs.  i^er  sq.  in.  This  very 
high  pressure  at  that  time  was  only  expanded  eight-fold,  and 
even  under  such  adverse  circumstances  gave  a  H.  P.  for  about 
12  lbs.  of  water  per  H.  P.  per  hour.  Some  ol  the  earlier  engines 
gave  5,000,000  foot  lbs.  per  hundred  lbs.  of  coal.  Walt  built 
engines  that  gave  a  duty  of  100,000,000  to  120,000,000  fool  lbs., 
while  some  of  the  modern  ccinipounds  give  from  130,000,000  lo 
150,000,000  foot  lbs.,  thus  showing  a  reduction  in  fuel  from  12  lbs. 
per  indicated  H.P.  lo  i^  lbs.  or  even  1  '4  lbs.  fore.icli  H.P.  The 
ratios  of  expansion  have  also  materially  increased — from  twofold 
to  twenty-fold — and  thermo-dynainic  considerations  say  we  should 
still  increase  the  number  of  exp.insions.  The  engineer  in  striving 
.after  too  many  expansions  may  find  himself  over-weighted  with 
engine  friction  and  internal  w.astes  by  using  too  many  cylinders 
to  accomplish  his  object.  A  recent  engine  built  at  Sibley  College, 
with  four  cylinders,  operated  under  500  lbs.  pressure,  at  high 
speed,  is  claimed  to  h.ive  developed  a  H.P.  with  less  than  10  lbs. 
water  per  H.P.  per  hour.  It  is,  of  course,  fitted  with  re-heaters 
between  each  of  the  cylinders,  and  is  carefully  covered  lo  prevent 
loss  of  heat  by  radiation. 

Our  gre.Ttesl  loss  is  the  loss  of  the  latent  heat  in  the  steam 
discli.irged  into  the  atmosphere  or  condenser,  and  as  far  as  known 
is  unavoidable.  The  combustible  in  one  pound  of  coal  will  contain 
about  14,500  heal  uniis.  .\  well-designed  and  properly  set 
boiler  will  deliver  to  Ihe  engine  for  work  in  the  cylinder  70%,  or 
10,000  heat  units  for  each  pound  of  coal  burned.  If  Ibis  w.-is  all 
utilized  we  would  have  a  H.P.  for  0.26  of  a  pound  of  co-il  per 
hour.  But  by  the  highest  engine  efficiency  yet  .11  t.iined  we  use 
1^4  lbs.  coal  |>er  H.P.  hour,  or  only  .-ibout  17'*,,  of  the  eneigy 
delivered  by  Ihe  boiler  is  convened  into  mechanicil  work.  It  is 
safe  lo  say  Ihe  aver.ige  engine  of  the  best  makers,  running  in  the 
electrical  plants  in  Can.ida,  reijuires  at  least  3  'j  lbs.  i-o.il  per  H.P. 
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hour,  thus  discharginjj  iiilo  ihe  aimosphete  over  90%  of  the 
energy  supplied  by  the  boiler.  There  are  cases  where  the  coal 
consumption  is  even  higher  than  g  lbs.  per  H.P.  per  hour,  but 
these  are  either  the  result  of  avarice  or  ignorance — avarice  in 
men  who  are  imbued  with  the  idea  that  a  cheap  boiler  and  engine 
is  an  economical  machine  and  that  it  can  be  operated  by  cheap 
labour;  and  ignorance  on  the  part  of  men  who  claim  to  be  engi- 
neers, but  who  are  only  dabblers  in  mechanics,  slick  salesmen  or 
merely  stoppers  and  starters  in  the  engine  room. 

The  evaporation  of  water  per  lb.  of  coal  varies  to  an  alarming 
extent,  and  goes  from  5  or  6  lbs.  to  10  or  1 1  lbs.  water  per  lb.  of 
coal.  Among  the  various  causes  for  this,  is  the  different  calorific 
values  of  the  coal  itself,  the  difference  in  the  construction  of  the 
boilers,  the  numerous  different  kinds  of  setting,  and  most  of  all 
the  kind  of  a  firenidn  you  have  shovelling  the  coal  into  the  fur- 
nace. The  average  evaporation  with  ordinary  return  tubular 
boilers  does  not  exceed  6  lbs.  water  per  lb.  of  coal  burned.  If  the 
boiler  is  well  set  and  well  fired  an  evaporation  of  8  lbs.  water  can 
be  obtained.  This  supplied  to  an  engine  giving  a  H.P.  for  3^ 
lbs.  coal  per  H.P.  hour,  would  represent  a  water  consumption,  as 
per  indicated  card,  of  28  lbs.  water  per  H.P.,  and  is  called  good 
practice.  If  we  increase  the  evaporative  capacity  of  the  boiler 
and  evaporate  9  or  to  lbs.  water,  we  are  making  a  great  saving. 
Again,  if  we  increase  the  efficiency  of  the  engine  until  we  only 
consume  15  lbs.  of  water,  we  have  also  made  a  saving  that  will 
look  well  at  the  end  of  the  year's  accounts.  Even  with  our  best 
arrangements  our  heal  losses  are  great,  and  engineers  are  looking 
for  further  improvements. 

Among  the  most  recent  is  the  superheating  of  the  steam,  a 
plan  that  was  very  fully  tried  and  discarded  about  30  years  ago. 
The  practical  difficulties  supposed  to  be  prohibitory  to  the  use  of 
super-heated  sleam,  seem  to  have  been  overcome,  later  experi- 
ence having  shown  that  by  purifying  feed  water  the  parts  of  the 
super-heater  do  not  show  signs  of  scaling,  burning  or  other  injury, 
and  W'ilh  the  improved  lubricating  oils  no  further  difficult)'  need 
arise  in  the  pistons  or  v\earing  parts  of  the  cylinders.  In  a  recent 
paper  on  superheated  steam  engine  trials,  read  before  the  British 
Institution  of  Civil  Engineers,  by  Professor  \Vm.  Ripper,  M.  Inst. 
C.  E.,  the  author  says:  "The  heat  expended  in  super-healing 
reduced  the  amount  of  heat  employed  in  evaporation  of  water;  but 
the  heat  so  diverted  for  the  purpose  of  super-heating,  was  shown 
to  be  productive  of  a  considerable  gain  in  thermal  efficiencj'. 
Thus  an  expenditure  of  5,  10  and  15%  of  the  furnace  heat  to  super- 
heat gave  a  net  gain  of  12,  28  and  70%  respectively  of  the  work 
done  for  the  heat  supplied.  When  the  load  on  the  engine  was 
fairly  constant  very  little  regulation  of  the  super-heat  was  neces- 
sary, and  the  temperature  of  the  superheated  steam  in  the  coils 
remained  remarkably  steady.  When  the  steam  was  superheated 
it  was  in  a  more  stable  condition  than  without  super-heat,  and  if 
the  steam  contained  sufficient  excess  heat,  the  steam  in  the  cylin- 
der could  be  rendered  dry  at  cut-off  and  release,  thus  removing 
all  water  in  the  cylinder,  which  is  the  great  loss  in  the  cylinder, 
also  reducing  the  amount  of  heat  exchange  between  the  steam 
and  Ihe  cylinder  walls.  One  example  shown  was  with  steam  at 
120  lbs.  pressure  per  sq.  in.  superheated  to  674  degrees  Fah., 
which  in  use  reduced  the  steam  consumption  from  38.5  lbs.  to 
17.05  lbs.  per  indicated  H.P.  per  hoir.  The  rate  of  decrease  of 
steam  consumption  being  approximately  uniform  within  certain 
limits,  the  best  results  were  obtained  when  the  steam  was  sup- 
plied at  about  650  deg.  Fah.  at  the  engine.  It  is  also  important 
10  cover  cylinders  and  pipes  with  good  non-conducting  material 
to  maintain  the  high  temperature  as  long  as  possible.  " 

This  shows  that  engineers  are  looking  for  higher  temperatures 
without  increase  of  pressure  as  one  means  of  improvement  and 
economy.  Thermo-dynamics  tell  us,  and  the  whole  trend  of 
modern  steam  engineering  convinces  us,  that  higher  tempera- 
tures and  pressures,  increased  ratios  of  expansion  and  higher 
piston  speeds  are  all  conducive  to  a  greater  economy  in  the  use 
of  steam. 

For  the  larger  electrical  plants,  that  is  those  of  one  or  two 
thousand  horse  power — we  need  hardly  say  very  much,  because 
they  generally  have  some  one  at  their  head  with  sufficient  engi- 
neering ability  to  make  a  fairly  economical  running  plant — that  is, 
if  the  board  of  directors  will  allow  them  to  spend  enough  money 
for  this  purpose.  These  larger  plants  are  usually  in  our  cities, 
where  ground  is  valuable,  and  oftentimes  water  for  condensing 
purposes  is  not  obtainable.  To  these  plants  a  way  is  open  for 
cheapening  the  cost  of  operation  by  adopting  a  water-cooling 
tower  and  circulating  pump,  Ihe  cost  and  operation  of  which  was 
so  carefully  gone  into  last  year  by  Mr.  E.  J.  Philip  in  his  paper  on 
that  subject. 

The  smaller  stations — and  their  number  is  nine-tenths  of  all  our 
electric  plants — are  in  a  somewhat  different  position  ;  in  fact, 
many  of  them  are  paying  a  very  small  return  for  the  money  in- 
vested. The  problem  fxjr  many  of  them  is  :  What  can  I  do  to 
make  ends  meet  ?  In  many  cases  this  is'  not  surprising  to  the  en- 
gineer. The  plant  perhaps  consists  of  one,  two,  or  more  engines, 
bought  more  with  a  view  to  saving  first  cost  than  an3thing  else. 
The  boilers  are  also  the  same — perhaps  overrated  as  to  capacity  ; 
the  setting  of  each  is  poor,  and  their  relative  positions  are  bad  ; 
chimney  drafts  not  good  ;  boiler  tops  and  domes  uncovered  ; 
steam  pipes  bare,  feed  water  pipes  bare,  and  a  few  small  leaks 
here  and  there  of  sleam  and  water — the  whole  topped  off  with  an 
engineer  (?)  at  the  munificent  salary  of  $1.00  to  $1.25  per  day  of 
12  or  13  hours.  Xo  part  of  this  plant  is  clean,  and  in  engineering 
cleanliness  is  next  to  godliness  ;  the  man  has  neither  time  nor 
inclination  for  such  work.  The  boilers  are  dirty,  too,  for  want  of 
cleaning  out  and  the  proper  appliances  to  do  it  with. 

Let  us  see  what  some  of  these  things  mean  in  coal.  In  the  first 
place,  a  badly  set  boiler  with  a  few  small  cracks  here  and  there 
will  not  evaporate  more  than  4  or  5  lbs.  of  water  with  i  lb.  of  coal, 


while  a  well  set  and  well  fired  boiler  of  Ihe  same  kind  will  niosl 
likely  reach  7  or  9  lbs.  water  with  1  lb.  coal.  This  is  a  loss  of 
from  25  to  35%.  The  main  steam  pipe  is  uncovered.  What  does 
that  mean  in  coal?  We  will  suppose  the  sleam  pipe  is  four 
inches  diameter  and  40  feet  from  boiler  to  stop  valve  at  engine. 
Each  square  foot  of  this  pipe  will  condense  yi,  lb.  of  sleam  per 
hour,  and  each  foot  in  length  represents  one  square  foot  of  sur- 
face ;  we  have  20  lbs.  steam  per  hour  lost.  .•\n  all-night  run  will 
average  1 1  hours  per  night,  and  the  steam  lost  per  year  is  80,300 
lbs.,  and,  with  your  poor  evaporalion,  8  to  10  Ions  of  coal  per  year. 
If  your  steam  pipe  is  large  and  longer  than  the  above,  il  will  cost 
correspondingly  more.  If  your  pump  pipes  and  healer  are  bare, 
the  loss  from  this  will  be  from  30  to  40  degrees  to  your  feed  water, 
which  means  respectively  3  and  4%  of  fuel.  If  you  are  burning 
2^  Ions  coal  per  day,  this  means  a  ton  of  coal  every  10  days.  If 
the  domes  and  boiler  top  are  uncovered,  and  the  boiler  is  6'  x  14', 
you  will  have  90  sq.  ft.  exposed,  .nnd  the  loss  in  coal  will  be  double 
the  loss  in  your  steam  pipe — say  19  Ions  coal  per  year.  If  the 
boiler  is  scaled  inside,  the  conducting  power  of  scale  is  very  low 
— being,  according  to  D.  Rogers,  as  1  is  to  37!^.  Nystsom  tells 
us  that  with  clean  plates  ^-inch  thick  steam  at  75  lbs.  pressure 
can  be  produced  by  heating  the  plates  to  about  325  degrees,  while 
if  ^-inch  scale  intervenes,  it  will  be  necessary  to  heat  the  plates 
up  to  700  degrees — very  nearly  a  low  red  heat — and  a  heat  at 
which  Ihe  iron  becomes  granular  and  brittle;  a  scale  of  jJ^  of 
an  inch  thick  requires  15%  of  fuel  extra. 

The  troublesome  substances  in  our  feed  waters  are  earth,  clay, 
bicarbor.ates  of  lime,  sulphate  of  lime,  chloride  sulphate  of  mag- 
nesium, carbonate  of  soda  magnesia,  dissolved  carbonic  acid  .ind 
oxygen,  iron  and  acid.  These  substances  can  all  be  treated  in 
such  a  way  that  they  will  be  removable.  Some  require  caustic 
sod:i  and  lime,  some  need  barium,  others  require  chloride  ;  all 
organic  matter  needs  alum  or  fessic,  and  should  be  filtered. 

If  boilers  are  kept  clean  and  well  fired,  the  saving  in  coal  amply 
pays  for  the  cost,  leaving  a  good  margin  of  profit  for  the  proprietor. 
.A  small  leak  through  the  exhaust  val\e  of  the  engine  soon  makes 
itself  apparent  in  the  coal  pile.  Badiv  set  engine  valves  are  often 
prolific  sources  of  loss  ;  I  have  corrected  engine  valves  and  made 
a  saving  in  coal  of  12%. 

To  the  owners  of  the  smaller  plants  I  would  say,  make  the  best 
of  what  you  have  got  ;  stop  all  the  small  leaks  and  losses  ;  get 
more  of  the  heat  in  Ihe  coal  into  the  engine,  and  keep  the  engine 
right.  If  you  are  burning  1,000  tons  of  coal  per  year  you  can  save 
at  least  25%,  or  250  tons,  by  keeping  everything  right  ;  250  tons 
of  coal  means  in  many  places  $1,000.  This  in  many  places  can  be 
saved  by  expending  40  or  50%  of  it  the  first  year — after  that  it 
should  all  be  saved.  Get  a  thoroughly  well  posted  engineer  to 
look  over  your  plant  and  advise  you  as  to  where  savings  can  be 
made  ;  don't  go  to  a  civil  engineer  or  to  an  electrical  engineer, 
consult  a  mechanical  engineer.  If  you  had  a  bad  fever  you  would 
not  go  (o  a  dentist  for  treatment.  Go  to  Ihe  right  kind  of  .in  en- 
gineer, pay  him  for  his  advice  and  follow  il,  and  make  an  ordinarj' 
electric  plant  a  reasonably  good  paying  investment. 


DAY  LOADS  FOR  CENTRAL  STATIONS,  AND   HOW 
TO  INCREASE  THEM. 

Hv  J.   A.   Kammkkek. 

At  no  period  since  the  inception  of  the  electric  lighting 
industry  have  central  station  managers  and  operators  taken  such 
a  deep  interest  in  all  the  details  of  their  plants. 

As  an  evidence  of  this,  there  is  no  more  encouraging  sign, 
than  the  constant  desire  by  operators  for  the  most  complete  infor- 
mation concerning,  and  a  fuller  understanding  of,  the  apparatus 
lliey  are  using. 

"This  interest  is  not  exhausted  by  enquiring  and  becoming 
familiar  with  the  different  points  in  the  apparatus  they  are  using, 
but  is  extended  to  the  underlying  principles  of  the  relation  be- 
tween Ihe  cost  of  producing  electric  current,  and  the  compensa- 
tion received  therefrom. 

Study  of  this  relation  is  being  logically  and  systematically 
undertaken,  and  is  more  and  more  made  a  basis  upon  which  the 
earning  capacity  of  the  plant  is  calculated. 

The  result  of  this  movement  is  making  itself  felt  in  no  small 
measure  by  those  pioneers  in  electric  lighting  work,  who  are  now 
profiting  by  their  experience  and  reaping  the  first  benefits  of  Ihe 
departure  from  old  lines  of  conducting  electric    lighting   business. 

The  ruinous  effects  of  many  of  these  old  business  methods  are 
now  largely  recognized  by  central  station  managers,  and  their 
energies  are  being  directed  lo  retrieve  what  has  been  lost  in  the 
past  in  this  respect.  They  are  re-arranging  their  plants,  or  are 
completely  reconstructing  the  same,  with  more  efficient  apparatus. 
One  of  the  first  questions  asked  by  a  pioneer  central  station  man- 
ager, when  he  desires  to  purchase  a  new  piece  of  apparatus  is, 
"what  is  its  efficiency?  "  not  "what  is  the  price?  "  He  knows  that 
Ihe  true  value  of  everything  in  connection  with  central  station 
work,  in  fact,  with  the  entire  plant  is  "efficiency"  or  cost  of  opera- 
tion, and  "quality  "  or  cost  of  repairs.  His  whole  work  must  be 
to  make  the  plant  more  efficient,  and  less  expensive  to  operate 
and  repair,  and  hence  more  remunerative  in  order  to  pay  a  divi- 
dend on  the  invested  capital.  This  is  being  brought  about  in 
part  by  the  reconstruction  and  rearrangement  of  the  central 
stations,  and  is  the  first  and  essential  step,  but  the  effort  does  not 
slop  at  this  work. 

Other  means  of  procuring  remunerative  return  for  energy  ex- 
pended and  capital  invested  must  be  and  is  being  sought.  In- 
crease of  rates  cannot  be  looked  for,  therefore  additional  income 
at  present,  or  at  even  less  rates,  must  be  obtained.  Such  additional 
revenue  must  be  obtained  from  increased  and  prolonged  use  of 
current,  to  obtain  which,  means  of  having  current  used   iox  other 
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purposes  than  illiiniinalion  must  bo  t'oiiml,  and  consequently  nse 
in  tlie  day-time  or  a    "  day  load,"  as  it  is  called,  musl  be  secured. 

It  is  claimed,  and  it  must  be  admitted  with  some  truth,  that  be- 
cause the  particular  business  of  electric  lijfhting  companies  is 
night-work,  they  should  not  look  tor  a  day  load,  any  more  than  a 
woollen  mill  or  any  othei  kindred  industry  should  look  for  a  night 
load.  This  at  first  blush  looks  reasonable,  but  were  the  margins 
on  the  woollen  mills  or  other  commodities  as  small  as  they  are  in 
most  of  our  cities  and  towns  on  electric  lighting,  the  woollen  mill 
would  either  have  to  close  up,  or  make  its  plant  investment  work 
day  and  night  to  make  ends  meet. 

Then  here  is  where  the  dividing  line  can  be  clearly  drawn,  riie 
one  industry  or  industries  can  exist  because  the  margin  of  profit 
on  their  product  is  sufficiently  large  to  pay  a  reasonable  return  on 
the  capital  invested  by  ojierating  their  plant  at  its  maximum  out- 
put only  10  or  12  liovirs  out  of  24.  On  the  other  hand,  a  central 
station  operating  a  lighting  load  only  is  handicapped,  because  it 
cannot  procure  a  maximum  load  for  even  2  hours  out  of  the  24. 
Its  maximum  investment  is  therefore  only  exerting  its  full  earning" 
power  for  less  than  2  hours  instead  of  10  or    12  hours  daily. 

The  aim  then  must  be  to  place  electric  lighting  central  station 
business  on  the  same  footing  as  any  other  industry,  by  making 
the  plant  investment  work  a  greater  number  of  earning  hours  in 
each  twenty-four.  To  accomplish  this  there  musl  be,  in  addition 
to  its  regular  work,  a  day  load  for  the  lighting  plant. 

The  operation  of  a  day  service  for  electric  lighting  prevails  only 
in  a  few  of  our  larger  cities.  This  is  usually  had,  however,  by  a 
separate  service,  necessitating  the  investment  in,  and  operation 
of  two  systems,  one  for  lighting  and  one  for  power — which  is  too 
expensive  for  small  central  stations,  and  still  leaves  the  question 
of  the  maximum  investment  and  maximum  earning  hours  unsolved, 
as  the  lighting  system  will  still  have  only  a  very  small  day  load, 
as  against  whatever  a  sepaiate  power  service  might  earn.  The 
difficulty  must  therefore  be  met  by  making  as  small  an  investment 
as  possible  in  what  will  lake  care  of  a  combined  light  and  power 
load. 

The  multi-phase  alternating  current  system,  by  which  motor 
power  can  be  provided  a*  well  as  arc  and  incandescent  lights, 
meets  the  situation  in  this  respect. 

With  existing  single  phase  alternating  current  lighting  plants, 
the  change  can  be  made  without  any  considerable  expense  other 
than  in  the  generator,  as  everything  is  already  in  place  for  the 
lightinj^,  and  the  only  expense  for  motor  service  is  a  small  in- 
crease from  time  to  time  on  capital  account,  as  demand  is  made 
for  power. 

No  capital  invested  need  lie  idle  waiting  for  business  to  turn  up, 
as  there  can  always  be  a  return  in  sight  on  any  investment  before 
the  extension  is  made.  This  holds  good  to  a  greater  degree 
where  a  new  plant  is  being  installed,  as  the  outlay  is  proportion- 
ately less,  owing  to  the  fact  that  arc  and  incandescent  lights  as 
well  as  power  may  be  served  from  the  same  circuits  and  genera- 
tor. In  this  manner  the  central  station  is  in  a  position  to  cater 
for  a  day  load. 

TIlb  cost  of  supplying  a  day  load,  in  comparison  with  a  night 
load  only,  is  very  much  less,  as  the  fuel  necessary  to  start  up  the 
cooled  boiler,  and  that  for  maintaining  banked  fires  during  the 
day,  would  be  saved.  The  depreciation  on  apparatus  would  be 
slightly  greater,  but  the  interest  on  everything  and  the  deprecia- 
tion on  lines,  poles,  etc.,  is  the  same  as  if  it  were  only  an  all-night 
run,  thus  making  the  additional  expenses  for  the  day  run  much 
less  than  the  night  run  alone. 

The  central  station  operator  is  then  in  a  position  to  give  light- 
ing service  all  day  long,  and  add  to  his  lighting  business  those 
consumers  who  have  been  heretofore  objecting  to  using  incandes- 
cent light,  because  of  the  necessity  of  maintaining  coal  oil  or  gas 
lamp  lighting  in  dark  places  in  stores,  cellars,  etc.,  during  the 
day. 

Where  there  is  an  electric  light  day  service  such  consumers 
cannot  offer  the  excuse  now  made  that  risk  from  fire  is  as  great 
with  a  few  gas  jets  or  coal  oil  lamps,  as  though  they  were  to  light 
throughout  with  an  open  flame  light,  and  that  the  matter  of  the 
small  additional  cost  of  incandescent  light  is  not  their  reason  for 
not  using  it.  As  the  central  station  can  remuneratively  furnish 
incandescent  light  throughout  the  24  hours  this  objection  is  re- 
moved, and  a  large  amount  of  profitable  business,  which  before 
could  not  be  handled,  can  now  be  secured. 

In  dry  goods  stores  where  delicate  fabrics  are  being  handled, 
and  where  an  open  flame  light  creates  risk  from  fire,  the  objec- 
tion that  different  delicate  colors  cannot  be  distinguished  by 
artificial  light  is  removed,  as  an  arc  lamp  can  be  placed  in  these 
stores  operating  from  the  alternating  current  system,  which  gives 
a  near  approach  to  solar  light,  and  makes  it  an  object  for  the 
storekeeper  to  install  this  light,  as  by  it  delicate  colors  are  easily 
distinguishable. 

By  an  all-day  service  there  would  be  removed  another  hind- 
rance to  extended  use  of  incandescent  light.  The  objection  is 
frequently  and  fairly  offered  that  if  incandescent  light  is  only 
available  during  the  hours  of  atmospheric  darkness,  or  from  dusk 
to  daylight,  it  is  necessary  to  have  in  reserve  and  ready  for  use 
at  all  times  another  source  of  artificial  light  in  case  of  very  dark 
days  ;  and  the  conclusion  is  reached  and  acted  upon,  that  as  it  is 
necessary  to  have  a  number  of  these  lamps  on  hand,  which  must 
be  kept  ready  for  use  at  any  moment,  electric  light  being  avail- 
able during  only  a  portion  of  the  24  hours,  there  is  no  reason  why 
it  should  be  used  at  all,  although  if  available  at  all  times  it  would 
be  used  because  much  preferred  for  so  very  many  reasons. 

While  the  additional  revenue  secured  from  these  lights  may  not 
be  sufficient  to-pay  the  extra  expense  of  rumiing  a  day  service, 
yet  it  must  be  borne  in  mind  that  it  is  not  alone  the  day  load  the 
central  station  is  getting,  but  also  an  additional  night  load  conse- 
quent on  customers  being  provided  with  light  for  the  full  24  hours. 


This  must  be  taken  into  consideration  as  making  the  night-load 
more  remunerative  at  a  very  small  added  cost. 

These  briefly  are  the  points  from  a  lighting  standpoint  that  will 
commend  themselves,  and,  no  doubt,  are  familiar  to  most  of  the 
central  station  operators. 

.Aside  from  all  this  is  the  strictly  speaking  day  load,  which  con- 
sists of  the  motor  load,  and  which  it  is  possible  to  secure  with 
the  multi-phase  alternating  current  system.  As  a  rule  there  is 
the  butcher  with  his  meat  chopping  machine,  the  baker  with  his 
dough-mixer,  the  newspaper  with  its  printing  press,  the  foundry 
with  its  line  of  shafting  to  drive,  and  the  planing  mill  with  its 
machinery  to  be  kept  going  throughout  the  day,  in  every  town, 
while  other  and  larger  industries  will  be  attracted  to  a  town  in 
which  a  day  power  service  may  be  obtained.  These  different 
industries  all  using  power  during  the  day-iiine  tend  to  create  a 
steady  load  line,  which  is  especially  desirable,  as  it  increases  the 
number  of  hours  in  which  the  investment  is  exercising  its  earning 
power,  and  helping  to  increase  and  secure  the  maximum  load  line 
throughout  the  24  hours. 

ACCUMULATORS— THEIR  APPLICATION  TO  CENT- 
RAL STATION  LIGHTING  AND  POWER. 

Bv   W.    A.     loUNSIlN. 

To  those  who  have  given  attention  to  the  use  of  accmnulators 
and  have  ported  themselves  sufficiently  to  have  even  a  fair  idea  of 
their  adaptability,  it  seems  incomprehensible  why  the  central 
station  owners  in  Canada  have  so  long  delayed  availing  them- 
selves of  their  advantages. 

Considerable  misconception  seems  to  exist  in  reference  to  the 
cost  of  installing  a  storage  battery.  Like  all  good  things  having 
value  accumulators  are  not  given  away,  and  the  station  manager 
who  is  wailing  for  them  to  get  cheaper  is  letting  one-third  of  the 
earning  power  of  his  station  go  to  waste. 

Local  conditions,  of  course,  determine  the  capacity  and  conse- 
quent cost  of  battery,  but  in  general  terms  the  cost  may  be  staled 
to  be  less  in  most  cases  than  the  cost  of  generating  plant. 

When  it  is  desirable  to  increase  the  capacity  of  a  station,  it 
means  besides  new  dynamos,  increase  in  engines,  boilers  and  all 
steam  appliances,  and  usually  alterations  in  the  building,  and 
while  the  output  of  the  station  is  increased  the  general  efficiency 
remains  about  the  same,  and  oflen  times  the  running  expenses  of 
a  moderate  sized  station  is  greater  per  h.  p.  output,  owing  to  the 
increase  in  the  v\'orking  staff. 

On  the  contrary,  to  increase  the  capacity  of  a  station  with 
accumulators  requires,  as  a  rule,  no  alteration  or  increase  of 
existing  steam  plant,  no  new  dynamos,  and  usually,  owing  to  the 
small  space  required,  plenty  of  room  can  be  found  in  the  station 
for  the  storage  battery. 

When  such  a  change  can  be  made,  what  are  the  results  ?  The 
available  output  of  plant  has  been  largely  increased  ;  no  increase 
in  working  staff  is  required  ;  the  operating  expenses  are  no 
higher  than  before  ;  the  all  round  efficiency  of  the  station  is  fully 
30%  more,  and  consequently  the  profits  are  enlarged  by  nearly 
the  same  proportion  ;  the  plant  can  thereafter  give  uninterrupted 
service  24  hours  per  day  every  day  in  the  year,  as  the  battery  is 
always  available  when  a  temporary  shut  down  of  the  machinery 
is  necessary. 

The  regulation  of  the  voltage  to  the  lamps  is  kept  constant — 
more  perfect  than  can  be  possible  when  no  batteries  are  used,  as 
the  battery  is  a  regulator  to  the  whole  system.  When  motors  are 
operated  this  is  a  big  advantage. 

No  gas  company  would  for  a  minute  consider  the  operation  of 
their  plant  without  a  storage  tank;  just  think  of  the  large  increase 
in  retorts  and  men  to  keep  up  a  constant  gas  supply  without  a 
storage  tank.  Most  waterworks  systems  require  a  reservoir,  and 
yet  electrical  people,  who  are  supposed  to  keep  abreast  of  the 
times,  try  to  get  along  without  a  storage  tank  to  fall  back  upon 
for  hours  of  maximum,  minimum  or  average  demand. 

The  central  station  manager  will  answer  that  he  does  not  know 
the  cost  of  maintenance,  and  is  waiting  for  the  other  fellow  to 
prove  the  case.  The  other  fellow  has  proved  it.  In  German- 
town,  Pa.,  there  has  been  a  battery  having  a  capacity  of  120  h.p. 
hours  in  use  for  over  three  years,  or  long  enough  to  give  a  fair 
idea  of  the  cost  of  renewals. 

The  management  of  the  large  stations  in  Boston,  Brooklyn  and 
New  York,  however,  did  not  await  the  results  in  Germantown,  but 
put  in  large  batteries  from  one  to  two  years  ago,  and  these  have 
since  been  doubled,  and  in  one  case  recently  enlarged  for  the  fourth 
time.  But  interested  parties  can  go  back  of  the  retvnns  from  the 
United  Stales  for  further  endorsation  of  the  practicability  of 
accimiulators. 

In  Germany,  France  and  England  they  have  been  largely  used 
for  years  past. 

Out  of  a  recently  published  list  of  30  cities  in  Germany,  only  ten 
are  without  accumulator  plants.  The  population  of  these  cities 
range  from  4,000  to  85,000.  This  shows  that  there  is  harc'ly  a 
town  or  city  electric  plant  but  can  use  accumulators  to  advanlngc. 

I  mention  the  following  among  .Anterican  companies  who  have 
put  in  large  batteries,  and  the  capacity  installed  as  rated  in  h.  p. 
hours  : — 

Company.  H.  P.  Hour  Capacity. 

Hartford  Electric  Co 3'000 

Boston  Edison   Co.,  four  batteries,  a  total  of 7.400 

New  York  Edison  Co 3<-oo 

Brooklyn  Edison   Co 1,600 

Germantown  Electric  Light  Co 300 

Electric  Railway,  Light  &  Power  Co.,  Anaconda,  Montana..      500 

Woonsocket  Electric  Machine  &  Power  Co 400 

Eastern,  Pa.,  Edison  Co 200 

Theselasi  three plantsare  used  bothfor  railway  andlighting  work 
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As  g-ood  an  illuslnition  as  I  can  give  of  the  applicalion  of  the 
storage  battery  to  railroad  work  is  to  refer  to  llie  equipment  of 
the  L'nion  Traction  Company  of  Pliiladclphia,  who  use  a  battery 
of  400  h.  p.  hours  for  lieeping  up  the  pressure  at  the  end  of  a 
feeder  at  a  point  about  1 1  miles  from  the  powerhouse,  the  new 
extension  continuing  several  miles  beyond.  In  this  case  the 
battery  took  the  place  of  a  new  power  house,  or  what  amounted 
to  the  same  thing,  an  increase  at  the  old  power  house  with  en- 
larged feed  wires.  It  was  found  that  the  cost  of  copper  feed  wire 
to  operate  from  the  main  power  house  alone  would  have  cost  four 
times  the  total  cost  of  a  battery.  Previous  to  the  installation  of 
the  batterv  the  pressure  at  the  end  of  feeder  formerly  in  use 
frequently  varied  as  much  as  50%  ;  the  battery,  however,  gave 
practically  a  ste.idy  pressure  at  all  times.  Railroad  men  need  not 
be  told  how  much  better  for  their  motors  and  controllers  the 
maintenance  of  a  standard  working  pressure  is  than  one  which 
falls  so  low  as  to  require  an  increase  in  the  current  passed  through 
the  apparatus  of  from  50  to  100%. 

In  the  above  case  the  load  varied  from  one  hundred  to  seven 
hundred  amperes,  and  with  the  feeder  of  a  capacity  at  a  constant 
load  for  four  hundred  amperes  the  demand  upon  the  power  house 
was  at  all  times  equivalent  and  independent  of  the  changeable 
load  on  the  batteries. 

Under  such  an  arrangement  the  power  house  generator  always 
operates  at  full  load  and  highest  efficiency,  and  the  battery 
acts  as  a  cushion  to  the  engine  when  the  line  circuit  breaker  opens 
from  any  cause. 

Some  of  the  electric  street  railroads  in  Canada  serve  a  district 
up  to  7  miles  from  the  power  house  as  originally  laid  out,  and  in 
all  cases  extension  will  be  called  for  to  reach  suburban  points  at  a 
greater  distance  and  to  connect  through  as  radical  lines  to  still 
more  distant  points.  In  such  work  the  accumulator  plant  at  the 
end  of  a  feeder  is  destined  to  be  an  important  factor  in  the  near 
future,  and  the  little  trouble  in  operating  a  sub-station  for  this 
work  is  very  satisfying  to  the  purchaser,  as  the  battery  is  auto- 
matic in  charge  and  discharge,  the  only  attention  required  being 
the  usual  occasional  testing  of  theE.M.F.  of  the  individual  ele- 
ments and  the  keeping  of  the  electrolyte  to  the  standard  specified 
gravity  (1,200). 

The  sub-station  apparatus  and  connections  are  very  simple, 
being  only  the  main  switch,  ammeter,  circuit  breaker,  voltmeter  and 
recording  voltmeter.  The  flow  of  the  current  to  the  line  beingal  ways 
proportionate  to  the  demand,  one  central  station  can  therefore 
take  care  of  any  number  of  accumulator  sub-stations,  and  the  area 
which  can  profitably  be  covered  with  continuous  current  either  for 
railroads,  lighting  or  power  greatly  increased. 

The  claim  has  been  made  and  experience  seems  to  prove  it  true 
that  it  costs  practically  nothing  for  the  energy  stored  in  accumu- 
lators in  the  average  lighting,  power  or  railroad  station,  whether 
operating  on  a  twelve  or  twenty-four  hour  basis,  as,  if  judgment  is 
used  in  proportioning  the  size  of  battery  to  generating  plant,  the 
battery  is  always  being  charged  during  light  load  and  discharged 
during  hours  of  heavy  load,  and  owing  to  the  all-round  higher 
efficiency,  the  amount  of  coal  burned  will  be  about  the  same  and 
the  current  given  off  from  the  batteries  will  represent  net  profit. 

While  the  above  is  a  simple  way  of  putting  it  the  following  gives 
in  figures  the  actual  conditions  obtained  in  a  plant  now  working: — 
Total  time  of  operating  steam  plant,  9  hours;  total  steam  plant  re- 
quired, dynamos  working  at  an  efficiencj'  of  90%,  93  h. p.. ;  total 
steam  plant  required,  if  battery  is  not  used,  165  h. p.;  saving  in 
steam  plant,  72  h.p. ;  total  dynamo  capacity  required  when  using 
battery,  62,500  watts  ;  total  dynamo  capacity  required,  without 
battery  111,250  waits;  saving  in  dynamos,  48,750  watts.  In 
this  case  the  battery  was  in  service  a  total  of  i8'4  hours  and 
during  15  hours  the  battery  served  the  entire  plant. 

In  making  provision  for  a  storage  battery  the  room  provided 
should,  if  possible,  have  a  cement  or  tile  floor,  and  should  be  well 
ventilated.  Owing  to  the  compact  form  of  the  elements,  sufficient 
room  can  usually  be  given  when  arranged  in  tiers,  one  above  the 
other.  The  space  required  for  a  battery  capable  of  giving  400  h. 
p.  for  one  hour  per  element  is  14^^  by  20)^  inches,  and  as  248 
cells  would  be  used  on  a  500-volt  system,  only  about  630  square 
feet  would  be  necessary,  this  being  for  a  battery  of  fairly  large 
capacity  ;  in  fact,  being  equivalent  to  that  installed  by  the  Union 
Traction  Company  in  the  before-mentioned  instance.  A  suitable 
battery  having  been  purchased,  it  requires  as  careful  attention 
as  is  given  to  any  other  class  of  electrical  or  steam  apparatus, 
and  no  more,  and  yet  this  attention  is  very  simple  ;  but  it  must  be 
given  as  required,  otherwise  the  results  would  be  similar  to  that 
caused  by  neglect  of  a  dynamo  or  steam  boiler.  There  has 
been  no  instance  where  a  properly  constructed  battery  that  has 
received  fair  treatment  has  failed  to  give  good  results.  Attention 
should  be  paid  to  the  proper  strength  and  nature  of  the  acid,  the 
specific  gravity  of  the  acid  being  tested  at  regular  periods.  The 
individual  testing  of  each  cell  by  a  low  reading  volt-meter  is  the 
key  note  to  successful  battery  operation.  While  in  general  the 
reading  of  the  volt-meter  connected  with  all  the  elements  will  give 
sufficient  information,  yet  the  occasional  individual  testing  of  each 
element  prevents  any  single  cell  from  being  allowed  to  work  at  a 
disadvantage.  The  chloride  type  of  negative  plate  has  been 
found  to  be  most  satisfactory,  and  is  largely  in  use  for  central  sta- 
tions. The  positive  plates  generally  used  with  chloride  negatives 
are  of  the  Tudor  type,  and  are  capable  of  giving  a  very  high  dis- 
charge, their  capacity  being  at  nominal  rating  from  three  to  five 
ampere  hours  per  pound  of  element.  Such  a  battery  is  not  liable 
to  buckle  or  sulphate.  There  are  numerous  small  water  powers 
that  have  not  been  considered  as  applicable  to  electric  lighting 
owing  to  the  small  h.p.  available,  but  if  20  h.p.  can  be  obtained 
for  24  hours  per  day,  and  if  a  battery  is  used  in  connection  there- 
with, 120  h.p.  is  available  for  four  hours,  or  sufficient  for  the  re- 
quirements of  a  fair-sized  town.     I   know   of  one   instance,  in   a 


town  of  from  eight  to  ten  thousand  inhabitants,  where  a  water 
power  of  50  h.p.  is  available,  and  not  used  at  present.  This 
powei ,  if  stiired  in  batteries,  would  give  200  h.p.  for  six  hours,  or 
sufficient  to  supply  all  the  street  commercial  and  residential  light- 
ing which  is  now  operated  by  steam. 


SPARKS. 

Mr.  L.  O'Connor  has  been  appointed  electrician  oi'  the  town  of 
Thorold,  Ont. 

An  electric  light  plant  will  shortly  be  put  in  ivinnmg  order  at 
Woodville,  Ont. 

The  town  of  Tilbury,  Ont.,  will  vote  on  a  by-law  to  raise  funds 
for  improving  the  electric  light  plant. 

The  Goldie  &  McCulloch  Co.,  of  Gait,  Ont.,  are  building  a  150 
horse  power  engine  for  a  flour  mill  in  South  Africa. 

Mr.  Henry  Surtees,  son  of  the  city  engineer  of  Ottawa,  has 
been  engaged  as  chief  electrician  of  the  Quebec  District  Electric 
Railway. 

Mr.  Geldart,  engineer  for  Messrs.  Dyment  &  Baker,  London, 
Ont.,  in  renewing  subscription  to  the  ELECTRICAL  News,  states 
that  he  finds  the  paper  very  interesting  and  instructive. 

By  the  collision  of  a  freight  motor  and  a  passenger  trolley  car 
on  the  Gait,  Preston  and  Hespeler  electric  railway,  several  pas- 
sengers and  the  conductor  and  motorman  were  slightly  injured. 

Wm.  Snider  &  Co.,  who  have  recently  entered  the  electric  light- 
ing field  at  Waterloo,  Ont.,  are  putting  in  a  75  horse  power  Cor- 
liss engine  to  operate  their  dynamos,  which  \vere  purchased  from 
the  W.  A.  Johnston  Co.,  of  Toronto. 

Only  one  tender  having  been  received  lor  lighting  the  town  of 
Owen  Sound  by  electricity,  the  Fire  and  Light  Committee  of  the 
council  have  recommended  the  purchase  of  a  civic  lighting  plant, 
the  cost  of  which  is  estimated  at  $27,000. 

We  are  informed  by  Col.  Slacey,  of  St.  Thomas,  Ont.,  that 
arrangements  are  likely  to  be  completed  at  an  early  date  for  the 
conversion  of  the  street  railway  in  that  town  to  an  electric  system, 
with  radial  lines  extending  to  the  .idjacenl  villages. 

A  proposition  was  recently  made  by  the  Chatham  City  and 
Suburban  Electric  Railway  Company  to  construct  a  radial  rail- 
way, with  the  city  of  Chatham  as  the  centre,  and  to  supply  that 
town  with  100  electric  lights  at  $7,500  per  year.  The  arrange- 
ment was  to  lake  the  form  of  a  bond  guarantee,  given  by  the  city 
of  Chatham,  under  which  the  company  could  float  its  securities. 
Voting  on  the  by-law  took  place  on  May  29th,  but  the  result  was 
the  defeat  of  the  proposition.  Col.  Geo.  C.  Rankin  was  one  of 
the  promoters  of  the  enterprise. 

The  longest  electrical  transmission  plant  in  the  Dominion  of 
Canada  was  put  in  operation  May  13,  1897,  near  Three  Rivers, 
Que.  This  plant  was  installed  by  the  Royal  Electric  Company  of 
Montreal  for  the  North  Shore  Power  Company,  and  transmit.s  700 
h.p.  from  Grand  Chute,  on  the  Batiscan  river,  a  distance  of  17 
miles,  to  the  city  of  Three  Rivers,  Que.,  where  the  power  is  used 
for  arc  and  incandescent  lighting,  as  well  as  for  power.  S.  K.  C. 
two-phase  apparatus  is  used  throughout.  A  full  description  of 
this,  the  first  long  distance  plant  of  such  high  voltage  in  Canada, 
will  be  published  very  shortly. 

By  a  regulation  of  the  Inland  Revenue  Department  made  on 
May  7th,  1897,  a  change  has  been  made  in  the  inspection  of 
electric  light  meters,  by  which  the  charge  is  now  made  according 
to  the  number  of  lights  instead  of  amperes.  It  was  found  that 
the  regulation  of  the  fees  by  amperes  was  so  perplexing  that  it 
was  advisable  tp  change  the  basis,  and  the  rates  are  now  as 
follows  :  Meters  of  10  lights  and  under,  75  cents  ;  over  10,  and 
under  20,  $1.25;  over  20,  and  under  30,  $1.75;  over  30,  and 
under  45,  $2.25;  over  45,  and  under  60,  $2.75;  over  60,  and 
under  80,  $3 ;  over  80,  and  under  100,  $3.50  ;  and  for  every 
20  additional  lights,  or  fraction  thereof,  50  cents.  A  light  means 
a  16  candle-power  incandescent  lamp,  consuming  electrical 
energy  at  the  rate  of  15  watts. 


TRADE  NOTES. 

f  The  London  Electric  Motor  Company,  of  London,  Ont.,  has 
recently  installed  a  ten  h.p.  inotor  for  Norway  Cabinet  Co.,  and  a 
two  h.p.  motor  for  Mr.  Wilcocks,  corner  Dufferin  and  Dundas 
streets,  Toronto. 

The  W.  A.  Johnson  Electric  Company,  Toronto,  are  at  work 
on  the  dynamos  for  two  new  steamboats  for  the  Lake  of  the 
Woods  and  Seine  River  mining  district.  They  also  report  recent 
sales  of  their  motors  to  Montreal,  Kingston,  Ottawa,  Berlin, 
Preston  and  Toronto. 

On  the  I  St  of  April,  conducted  by  Mr.  O.  E.  Granberg,  Boiler 
Inspector,  and  Mr.  Alfred  Trevethick,  M.E.,  Montreal,  a  test  was 
made  of  the  Jones  LInderfeed  Mechanical  Stoker,  recently  in- 
stalled at  the  Windsor  Hotel  in  that  city.  The  result  is  said  to 
have  shown  an  economy  over  hand  firing  under  former  conditions 
of  46.7  per  cent.  The  T.  Eaton  Co.,  Ltd.,  of  Toronto,  are 
replacing  three  Hawley  down  draft  furnaces  with  the  iinproved 
stokers. 

The  W.  A.  Johnston  Electric  Company,  Toronto,  report  the 
sale  of  direct  current  generators  and  engine  and  boiler  for  the 
new  mining  town  of  Mine  Centre,  Ont.,  this  plant  to  be  used  for 
commercial  lighting  and  power.  They  have  made  a  recent  ship- 
ment to  the  Lachine  Rapids  Hydraulic  &  Land  Company  of  one 
car  load  of  Wagner  transformers,  weighing  44,000  lbs.,  and  of  a 
capacity  of  18,000  lights,  and  announce  a  further  sale  to  the  same 
company  of  450  kilowatt  transformer  capacity  and  voltage 
4,000  X  1,000  volts. 
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Afier  mature  deliberation  the  publisher  of  this  journal  has  decided  to  devote  a  certain  z 
Departinenr,  wherein  both  mechanical  and  electrical  formula  and  mathematical  problems  will  be  d 
request  of  the  editor,  I  have  with  pleasure  undertaken  to  contribute  to  this  department  regularly  each 
briefly  introduce  the  subject  at  issue. 

The  primary  object  of  this  department  is  chiefly  to  increase  the  valu;  of  an  already  valuable  paper,  by  placing 
of  the  rudimentary  principles  of  mathematics,  such  matter  as  will  enable  him  by  a  litt'e  study  to  master  the  most  intt 
most  valuable  engineering  works  and  publications  fronr  time  to  time  contain  formula  that  is  in  many  cases  but  vaguely 
rendering  an  otherwise  valuable  work  practically  valueless  to  the  reader. 

Just  at  what  particular  point  our  calculations  should  commence  became  a  matter  of  serious  thought,  and    past 
mind  the  fact  that  there  are  many  really  good  engineers  whose  early  education  has,    through   force  of  circumstances, 
opportunity,  have  not  been  able  t »  review  their  early  education  for  years.     Knowing   by  observation   and   experience 
education  before  attempting  to  digest  and  calculate  problems,  and  the  almost  utter  impossibility  of  the   student   arrivir^ 
thorough  knowledge  of  the  principle  of  mathematics  involved,  I  have  decided  to  comaience  at  a  point  and  carry  out    the  programi 


what  may  be  termed  an  Educational 
Illustrated,  and  as  lar  as  possible  rule  and  example  given.  At  the 
,th,   and    before  discussing  actual  mathematical  problenLs,  wish  to 

hands  of  every  engineer  who  has  any  knowledge 
mechanical  and  electrical  formula.  Many  of  our 
tood,  and  very  often  entirely  misunderstood,  thus 


experience  had  to  be  carefully  considered,  bearing  in 
been  deficient,  and  many  others  who,  through  lack  of 
the  great  necessity  of  having  a  thorough  elementary 
g  at  a  satisfactory  conclusion  ot  his  studies  without  a 
this  journal— commencing  at 


Square  j 


the  foundation  and  advancing  by  easy  stages  until  the  principles  underlying  the  most  obtuse  and  diflScult  formula  can  be  readily  explained  andeasily  understood.     The  adv 
[ages  to  be  derived  from  an  education  cf  this  kind,  coupled  with  practical  mechanical  ability,  is  too  well  understood  to  require  comment. 

The  programme  which  has  been  outlined  for  the  succeeding  nine  months  will  embrace : 
Dkcimal  Fractions— Definitions  and  explanation  of  principles  of,  and  method  of  reduction  to  common  fractions,  and  vice  ver;»a. 
Circular  Measure— Definition  and  explanation  and  practical  demonstrations  of. 
I  Cylindrical  Measurements — Definitions  and  explanations  of,  with  practical  hints. 
KuOT — Definitions  and  explanations  of. 

-CULATiONS — (Spring  and  Lever  Types) — Principles  of,  with  practical  demonstrations, 
ION— Stays,  rivets,  joints  and  seams,  iron  and  steel  plate— strength  of,  with  formula  and  practical  demonstrations. 

fill  these  columns  with  amass  of  figures  hastily  compiled  without  reference  to  any  particular  object ;    on  the  contrary,  every  problem  will  be 
given  as  will  be  of  use  to  you,  and  an  eflTort  will  be  made,  based  on  experience  and  a  knowledge  of  the  requirements   to  make 
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DECIMAL  FRACTIONS. 

ional 


are    tenths 


A  nicC'IMAL  fraction   is  one    wliose   frat 
liundredths,  tliousandths,  etc. 

[Note. — The  denominator  of  a  decimal  fraction  is  not  expressed 
as  in  common  fractions  ;  instead  of  expressing  the  fractions  j's, 
riu"  Tinnr>  they  would  be  decimally  expressed  as  .1,  .01,  .001.] 

The  decimal  point  is  the  character  (.).  It  signifies  the  deciinal 
when  placed  on  the  left  of  the  fractional  units  expressed,  and 
separates  the  integer  from  the  decimal,  as  it  is  on  the  right  of  the 
former  and  on  the  left  of  the  latter. 

Decimal  places  consist  of  the  number  of  figures  on  the  right  of 
the  decimal  point. 

The  value  of  each  place  is  shown  in  table  of  decimal  notation  : 

DECIMAL   NOTATION. 


2 
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235 
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409 
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[Note. — It  will  be  observed  that  the  integers  are  numerated 
from  right  to  left,  and  the  decimals  from  left  to  right.  Thus  the 
figures  on  the  left  of  the  decimal  point  express  the  nuinber  of 
units  or  integers,  and  those  on  the  right  of  the  decimal  point  the 
number  of  tenths  or  decimal  parts  of  a  unit.  | 

A  pure  decimal  is  one  in  which  no  ititeger  or  common  fraction 
is  expressed. 

Thus  .5,  .125,  .0625. 

A  mixed  decimal  is  one  which  contains  an  integer  .ind  a  deci- 
mal. 

Thus  4.5,  3.125,  84.0625. 

The  chief  principles  of  decimal  notation  are  : 

1st.  Annexing  ciphers  to  a  decimal  does  not  effect  its  value. 
Thus,  if  a  cipher  be  annexed  to  the  decimal  .1,  it  would  then  be 
.  10,  and  changed  from  tenths  to  hundredths,  but  the  fractional 
units  are  increased  tenfold;  hence  no  change  in  value  takes  place. 

2nd.  Prefixing  a  cipher  to  a  decimal  fraction  and  moving  deci- 
mal point  to  the  left  decreases  the  value  of  the  decimal  tenfold,  or 
is  equivalent  to  dividing  by  10. 

3rd.  Moving  the  decimal  point  to  the  right  one  point  increases 
the  value  of  the  decimal  tenfold,  moving  two  points  one  hundred- 
fold, etc. 

4th.  Moving  the  decimal  point  to  the  left  one  point  ilecreases 
the  value  of  the  decimal  tenfold,  moving  two  points  hiuidred-fold, 
and  so  on. 

jtli.  The  numerator  of  any  decimal  Is  the  number  of  fractional 
units  it  contains,  and  its  denominator  is  i  followed  by  as  matiy 
ciphers  as  there  are  places  after  the  decimal  point. 

|Note. — Thus,  in  the  decimal  .125  the  numerator  is  125,  and 
since  there  are  three  places  after  the  decimal  point,  the  denomi- 
nator is  1  followed  by  three  cyphers,  and  fraction  is  read  iVA-1 


It  is  important  to  the  reader  that  the  principle  of  decimal  nota- 
tion be  thoroughly  understood,  since  our  scientists  almost  without 
exception  adopt  the  metric  system  and  express  their  formula  and 
observations  by  decimal  notation,  and  since  micrometer  gauges, 
calipers  and  rules  are  now  in  universal  use,  it  is  just  as  important 
that  the  principles  of  conversion  of  common  fractions  to  decimal 
fractions  and  vice  versa  be  equally  v\ell  understood. 

addition  of  decimals. 
Addition  of  decimals  is  the  process  of  finding  the  sum  of  two  or 
more  decimals,  and  becomes  an  easy  process    once   principles    of 
.decimal  fractions  are  well  understood. 

Rule  :    To  find  the  sum  of  two  or  more  decimals,  so  place    the 
decimals  that  the  figures  of  same  order  shall  fall  in  same  column. 
Then  add  as  in  simple  addition,  placing  the  decimal  point    in    the 
result  between  the  integer  and  decimal. 
Find  the  sum  of  1.0625,  ■4.v  ^'-it  .0007. 
Proceed  thus, 

1.0625 
•4S 
87-5 
.0007 

89.0132  =  Total. 
SUBTRACTION   OF    DECIMALS. 

Subtraction  of  decimals  is  the  process  of  finding  the  difference 
between  two  decimals. 

Rule  :  To  find  the  difference  between  (wo  decimals,  place  the 
less  decimal  or  subtrahend  under  the  greater  decimal  or  minuend, 
so  that  the  figures  of  any  order  or  denomination  in  the  subtrahend 
shall  fall  under  those  of  the  same  order  or  denomination  in  the 
minuend.  Subtract  as  in  simple  numbers,  placing  the  decimal 
point  in  the  result  between  the  integer  and  decimal. 

Exatnple  :     Find  the  difference  between  .6504  and  75.9735. 
Process  as  by  rule  : 

75.9735  (minuend) 

.6i04  (subtrahend) 
7S- 3-23'   (difference) 
Find  the  difference  between  .00785  and  .625. 


Example 
Process ; 


.625 
•00785 


.61715 
MULTIPLICATION   OF    DECI.MALS. 
Multiplication  of  decimals  is  the  process  of  finding  the  product 
when  either  the  multiplier  or  multiplicand,  or  both,  are  decimals. 
Rule  :  To  nuilliply  an  integer  by  a  decimal,  or  vice  versa. 
Set  the  factor  containing  the  least  number  of  figures  as  a  multi- 
plier and  other   factor  as  the    multiplicand,  proceed    .as  in    simple 
numbers.      Point  off  as  many  decimal  places  in  the  product  as  are 
contained  in  both  factors.      If  the  product   does  not  contain  so 
many  places,  prefix  ciphers  to  supply  the  deficiency. 
Example:   Multiply  147.  by. 75,  proceed  as  per  rule. 
147. 


Since  both    factors  contain    but  two   places   lo   the  right  of  the 
decimal  point,  we  require  to  point  off  this  number  in  product. 
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Example  (J):    Mulliplv 


Since  boili  factors  contaii 
number  in  product. 

Example  (3) :  Multiply  .0625  by  .075. 
.0625 

l075_ 

3 '  ^5 
4375 
.0046875 
Since  both  factors  contain  seven  decimal  places  and  product  but 
Sve,  we  require  to  prefix  two  ciphers,  and  set  decimal  point  to  the 
:eft. 

DIVI.SION   OF    DECIMALS. 
Division  of  decimals  is  the  process  of  finding  the  quotient  when 
either  the  dividend  or  divisor  or  both  are  decimals. 

Rule:  To  find  the  DECI.MAL  OIOTIENT  when  the  divisor  and 
dividend  are  both  whole  numbers,  and  the  divisor  is  greater  than 
the  dividend,  or  when  the  divisor  is  not  contained  in  the  dividend 
an  exact  number  of  times. 

.■\dd  as  many  ciphers  to  the  dividend  as  there  are  decimal 
places  required  in  the  quotient,  divide  as  in  simple  numbers,  and 
point  off  from  the  RIGHT  of  the  quotient  as  many  decimal  places 
as  there  have  been  ciphers  added  to  the  dividend,  and  used,  pre- 
fixing ciphers  to  the  quotient  if  necessary. 

Example  :  Divide  75  by  1506  to  4th  decimal  place. 
Process  as  per  rule  : 

1 506  )750ooo( .  0498 
6024 


Since  we  wish  to  extend  to  fourth  decimal  place  only,  we  annex 
to  dividend  four  ciphers  and  proceed  as  in  division  of  simple  num- 
bers, and  get  49s.  Since,  however,  we  annexed  four  cyphers  to 
the  dividend,  and  therefore  require  four  decimal  places  in  the 
quotient,  we  must  prefix  one  cypher,  and  quotient  will  then  read 
.0498,  proving  that  the  factor  1506  is  contained  in  the  factor  75 
.049S  times,  or  that  75  is  0498%  of  1506. 

Example  (2)  :    Divide  743  by  125. 

'25-)743-ooo(5-944 
625 


500 
500 


Here  we  have  an  example  where  two  whole  numbers  are  to  be 
divided  an  exact  number  of  times.  Since  we  find  the  divisor  is 
contained  in  the  dividend  5  and  a  fractional  times,  we  add  to  the 
dividend  a  cvpher  and  bring  this  down  and  annex  to  the  right  of 
the  remainder,  as  in  division  of  siiTiple  numbers,  repeating  this 
process  until  there  is  no  remainder.  We  then  proceed  to  ascer- 
tain the  number  of  ciphers  annexed  to  the  dividend,  and  point  off 
a  corresponding  number  of  places  in  the  quotient,  counting  from 
the  right.  In  example  the  125  is  contained  in  743  exactly  5.944 
times. 

Example  (3)  :    Divide  .9735  by  50. 

5o)-9735o(-oi947 
50 
473 
45° 


Here  we  divide  a  decimal  by  a  whole  number,  proceeding  ex- 
actly as  before,  and  since  the  decimal  contains  four  places  to  the 
right  of  the  decimal  point,  and  we  require  to  add  a  cipher  so  as  to 
have  no  remainder,  we  necessarily  require  quotient  to  contain  five 
decimal  places,  and  have  to  prefix  a  cipher  to  the  quotient  to  bring 
about  this  result. 

To  divide  when  both  divisor  and  dividend  are  decimals,  and  the 
divisor  contains  more  decimal  places  than  the  dividend — 

Rule  :    .Add  ciphers  to  the  dividend  until  it  shall  have   as    many 
places  as  the  divisor  ;    then  proceed  as  in  simple  munbcrs. 
Example  :     Divide  .125  by  .0515. 

.0515).  I  2500000(2.4270 
'030 
2200 
2060 
1400 
'03° 
3700 
3605 
95° 
This  is  an  example  of  the  application  of  principle   1.     While  we 
annex  to  the  dividend  a  cipher  we  in  no  way  change  its  value,  and 
since  we  find  .0515  to  be  contained  in   .125  two  and    a    fractional 
times,  we  proceed  by  process  already  illustrated  to  extend  to  the 
fourth  decimal  place. 

To  divide  when  both  divisor  and  dividend  are  de-imals,  and  the 
dividend  contains  more  decimal  places  than  the  divisor — 

Rule  :  Divide  as  in  simple  numbers,  and  point  off  from  the  right 
of  the  quotient  as  many  decimal  places  as  the   decimal   places   in 
the  dividend  are  greater  in  number  than  those  in  the  divisor. 
Example  :    Divide  .5000  by  .125 

.i25).50oo(4.o 
5°" 
000 

The  application  of  both  these  rules  is  demonstrated  in  previous 
example.  Since,  however,  we  want  to  make  the  principle  clear, 
we  repeated  in  another  form.  The  writer  wishes  especi.dly  to  im- 
press on  the  student  the  great  importance  of  thoroughly  master- 
ing the  principles  of  calculation  contained  in  these  exercises  in 
common  and  decimal  fractions.  A  thorough  knowledge  of  the 
principles  involved  is  of  immense  benefit  in  computing  much  of  the 
formula  we  shall  at  a  later  date  meet  with  ;  in  fact,  unless  our 
knowledge  of  these  principles  is  thorough  we  cannot  hope  to 
properly  appreciate  all  the  good  tilings  that  the  scientist  has  pre- 
pared for  us. 

There  remains  for  illustration  yet  what  concerns  many  of  us, 
i.e.,  the  principles  involved  during  the  conversion  of  common  to 
decimal  fractions  and  vice  versa,  which  I  will  briefly  illustrate  be- 
fore closing  this  number. 

Since  the  denominator  of  a  simple  fraction  is  always  larger  than 
the  numerator,  to  reduce  or  convert  a  common  fraction  to  its 
equivalent  decimal  fraction  we  have  to  follow  one  of  the  rules  al- 
ready laid  down  for  the  division  of  decimals,  dividing  the  numer- 
ator by  the  denominator  and  adding  ciphers  as  required. 

Example  :     Reduce  ^^  to  a  decimal  fraction. 
i6)i5oooo(.9375 
'44 
60 
48 


80 

.Since    we    had    to    add    to    dividend   four  ciphers,  we  place  the 
decimal  four  places  to  the  left,  coun'ing  from  the  right,  hence 
|-^  reduced  to  decimals  =  .9375. 

Example  :    Reduce  .9375  to  common  fractions. 

Since  the  numerator  is  9375  and  the  denominator  i,  with  as  many 
ciphers  added  as  there  is  decimal  places  in  the  numerator,  then 
fraction  will  be  set  thus  i^/Vfti  which  we  reduce  to  simplest  form  : 

0il!$  _  1^5  _  h^  _  h  =_Li 
iOOOO   COOO   400   80   16 
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AIR  COMPRESSOR  AT  LE  ROI  MINE.  type,  through  which  the  air  passes   over  a   system    of 

What  is  claimed  to  be  the  largest  air  compressor  ever      water   circulating    pipes    and    is  cooled  in  the  process. 

put  in  operation  in  Canada  was  recently  installed  at  the      This  giant  compressor  engine  will  be  used  for  running 


Le  Roi  mine,  Rossland,  B.  C,  by  the  Rand  Drill  Com- 
pany, of  lOQ  Broadway,  New  York.  It  was  built  at 
their  Canadian  shops  at  Sherbrooke,  Que.,  and  is  shown 
in  the  accompanying  illustration. 

The  steam  end  is  of  the  Corliss  cross-compound  con- 
densing type,  with  high-pressure  cylinder  22  inches 
in  diameter  by  48-inch  stroke,  taking  steam  through  a 
pipe  6  inches  in  diameter.  The  low-pressure  cylinder 
on  the  opposite  side  of  the  machine  is  40  inches  in  dia- 
meter by  48-inch 
stroke.  Both 
cylinders  are  fit- 
ted with  the  Cor- 
lis  liberating 
valves,  with  va- 
cuum dash  pot, 
controlled  by  a 
sensitive  gover- 
nor operating  on 
the  releasing 
gear,  the  speed 
being  automati- 
cally governed 
from  six  or  eight 
revolutionsto  the 
maximum  num- 
berof  revolutions 
per  minute,  de- 
pending upon  the 
air  pressure.  The 
main  shaft  is  14 
inches  in  dia- 
meter by  13   feet 


all  the  pumps  and   hoists    at    the    mine,  in    addition    to 
operating  40  drills. 


.\iR  Compressor  at  Le  Roi  Mine,   Rosslaxii,   B.  C. 


NOVEL  METHOD  OF  UTILIZING  WATER 
POWER. 

Particulars  of  a  new  method  of  utilizing  the  power 
of  falling  waters  are  given  as  follows  in  the  Mining  and 
Scientific  Press  :  — 

The  essential  principal  involved  is  the  compression  ot 

air  by  the  force 
of  the  falling 
water,  and  the 
compressed  air 
used  to  drive 
motorsat  the  falls 
or  be  transmitted 
to  a  distance  for 
the  same  pur- 
pose. From  a 
tank  or  a  stand- 
pipe,  in  which 
the  water  stands 
at  the  same  level 
as  above  the 
dam,  the  water 
is  permitted  to 
pourdowna  pipe, 
around  whose 
base  are  a  num- 
ber of  holes,  ad- 
mitting air  from 
tubes  running  up 
to  the  surface  of 


long,  weighing  about  5,500  pounds.      The  shaft  is  fitted  the  water.      The  air  is  sucked  in  and  compressed  by  the 

with  cranks  pressed  on  under   immense  pressure.     The  water,  and  the  two  are  automatically  separated  by  gravi- 

connecting  rod  forgings  and  piston  rod  forgings  are  well  tation,  the  air  passing  into  a  storage  or  supply  chamber, 

and  carefully  finished.     The  air  end  of  the  machine  is  The  incredible  statement  is  made  that  from  70  to  80  per 

placed  tandem  with  the  steam  cylinders,  and  is   also    of  cent,  of  the  latent  energy  in    the  falling  water  can    he 

the  compound  type,  the  high-pressure  air  cylinder  being  rendeted  available   in   this  manner.     This    is    no    more 

22  inches  in  diameter    by    4S-inch    stroke.     The   valve  than  a  turbine  yields,  but  the  latter  cannot  transmit  its 

motion  supplying  these  cylinders  is    Rand's    most    eco-  energy  to  a  distance  within  the  interpolation  of  dynamos 

nomical  type,  being  in  the  form   of   mechanical    valves.  and  motors  in  which  some  loss  of  power  occurs.      It  is 

The  use  of  these  valves  insures  the   filling    of   the    low-  said  a  plant  operating  on  this  principle  is  to  be  installed 

pressure  cylinder  with  air  at  atmospheric  pressure,  which  at  the  Dominion  Cotton  Mills  in  Magog,  near  Montreal, 
fact  largely  affects  the   efficiency    of   the    machine,    for 


were  the  cylinder  either  not  completely  filled,  or  were  the 
air  hot  and  expanded,  in  just  such  a  ratio  would,  it  is 
said,  the  efficiency  be  decreased.  The  inlet  valves  of  the 
low-pressure  or  intake  air  cylinder  are  surrounded  by  a 
hood,  which  is   connected  to  a  flue  for  the  introduction 


Kinetic  energy  is  the  energy  of  motion.  Thus,  if  a 
fly-wheel  is  in  rapid  motion  it  possesses  kinetic  energy. 

Potential  energy  is  the  possibility  of  doing  work  pos- 
sessed by  a  body.  If  a  heavy  stone  is  placed  at  the  top 
of  a  high  building  it  possesses  potential  energy.      If  dis- 


of  the  cold  air  from  out   of   doors.      Between    the    high      lodged  it  will  do  work  in  falling.     There  is  in  the  stone 
and  low-pressure  cylinders  is  an  intercooler  of  the  latest      the  possibility  of  work. 
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THE  "ECONOMETER." 

The  following  is  a  description  of  an  instrument,  called 
the  Econometer,  designed  lo  indicate  permanently  the 
conditions  of  combustion  in  boiler  and  other  furnaces. 
This  apparatus  is  designed  to  prevent  a  loss  of  heat  re- 
sulting from  an  excessive  amount  of  superfluous  air 
passed  through  the  furnace,  and  which  has  to  be  heated 
to  the  high  temperature  of  the  exit  gases.  If  just  as 
much  air  could  be  conveyed  to  the  fuel  as  it  needs  for 
perfect  combustion,  the  combustion  gases  would  con- 
tain about  21  per  cent,  of  C  O,,  as  atmospheric  air  con- 
tains 21  per  cent  of  oxygen.  Carbonic  acid  being 
formed  by  the  combustion  of  the  carbon  with  the  oxy- 
gen ot  the  air,  it  follows  that  the  percentage  of  C  O^  in 
the  gases  is  larger  the  less  superfluous  air  is  admitted  to 
the  furnace.  As  this  instrument  shows  continuously 
the  amount  of  C  O,  in  the  gases,  it  is  a  permanent  indi- 
cator to  the  stoker  to  regulate  its  firing  according  to 
its  indications. 

The  Econometer  consists  of  a   finely  adjusted  balance 


plus  of  air  would  be  shown  by  lower  readings.  Thus 
the  stoker  is  enabled  by  proper  attention  and  regula- 
tion of  the  damper  to  get  the  best  possible  results  from 
the  fuel. 

The  Econometer  is  being  introduced  in  the  United 
States  and  Canada  by  Mr.  Joseph  Wilckes,  of  106-108 
Fulton  street.  New  York.  It  is  largely  in  use  in  most 
European  countries,  and  several  have  also  been  installed 
in  the    United   States. 

Messrs  H.  McLaren  &  Co.,  706  Craig  street,  Mont- 
real, are  the  agents  for  Quebec  and  the  eastern  part  of 
Ontario.  They  will  be  glad  to  give  any  further  in- 
formation. 


DEVELOPING  AN  IMMENSE  WATER  POWER. 
The  West  Kootenay  Power  and  Light  Company, 
Limited,  which  was  recently  organized  for  the  purpose 
of  developing  the  magnificent  water  power  available  at 
the  Falls  of  the  Kootenay,  in  British  Columbia,  ten  miles 
from  Nelson,  has  just  closed  a  contract  for  the  hydraulic 


enclosed  in  an  iron  case.  The  gases  are  taken  from 
the  boiler,  led  through  two  filters  to  retain  the  dust,  and 
then  passed  through  the  drier  to  retain  the  moisture. 
The  gases,  perfectly  clean  and  dry,  enter  the  weighing 
globe  i8.  The  C  O^  being  50  per  cent,  heavier  than  at- 
mospheric air,  fills,  mixed  with  the  gases,  the  inside  of 
this  globe.  The  heavier  its  contents,  the  more  it  is 
lowered  and  the  more  the  balance  indicates.  The  gases 
enter  by  inlet  pipe  23  and  19,  and  are  drawn  out  by  22 
to  the  chimney.  The  chimney  suction  increased  by  an 
aspirator  67  draws  the  gases  continuously  from  the 
boiler.  The  Econometer  is  fitted  in  plain  view  of  the 
stoker  on  a  cool  wall  or  board  in  order  to  cool  the 
gases  down  to  atmospheric  temperature.  The  inside  of 
the  Econometer  case  is  constantly  supplied  with  suffi- 
cient air  through  air  inlet  56  to  be  able  to  weigh 
C  O2  in  air.  This  is   also  drawn    off  to   the   chimney 

through  cup  21. 

In  practice    proper    firing    means    from    12    to  15  per 
cent,  of  carbonic  acid  in  the  combustion  gases.      A  sur- 


and  electrical  machinery,  to  develop  2,000  horse  power 
immediatefy,  the  ultimate  scope  of  the  undertaking 
being  the  utilization  of  the  full  power  of  the  river  at 
this  point,  estimated  at  from  8,000  to  10,000  horse 
power.  At  the  head  of  the  company  is  Sir  Charles 
Ross,  Bart.,  who  is  largely  interested  in  mining  pro- 
perties, and  with  him  are  associated  Messrs.  C.  R. 
Hosmer,  Frank  Paul,  and  other  influential  and  well 
known  capitalists. 

The  services  of  Mr.  Robert  Jamieson,  formerly  en- 
gineer in  charge  of  the  Lilooet,  Eraser  River  &  Caribou 
Gold  Fields  Co.,  Limited,  have  been  secured  to  super- 
vise the  entire  undertaking,  and  his  wide  experience  in 
mining  engineering  work  of  all  kinds  will  insure  the  most 
eflScient  working  out  of  all  the  detail  appliances  neces- 
sary to  apply  the  electric  power  in  the  most  satisfac- 
tory manner  for  mining  work. 

Some  interesting  details  as  to  the  electrical  features 
of  the  scheme  have  been  made  known.  The  apparatus, 
which  will   be  furnished  by    the  Canadian  General  Elec- 
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trie  Company,  Limited,  will  be  of  the  three-phase  alter- 
nating tjpe,  similar  to  that  now  being  installed  in  the 
large  power  plant  of  the  Lachine  Rapids  Hydraulic  & 
Land  Company  at  Montreal.  The  initial  generating 
plant  will  consist  of  two  machines,  of  the  revolving 
field  and  stationary  armiture  type,  having  a  capacity  of 
1,000  horse  power  each,  from  which  the  current  will 
pass  through  step-up  transformers,  raising  it  to  20,000 
volts,  the  highest  pressure  as  yet  used  on  any  electric 
transmission  line.  At  this  high  pressure  the  energy 
will  be  carried  to  a  sub-station  at  Rossland,  a  distance 
of  thirty  miles,  where  it  will  be  reduced  to  a  pressure 
of  2,000  volts,  for  transmission  to  the  motors  used  in 
connection  with    the  different  mining  operations. 

The  electric  power  will  be  furnished  for  operating 
tramways,  hoists,  pumps,  ventilators,  stamp  mills, 
compressors,  drills,  etc.,  and  will  be  sold  at  a  price 
which,  in  comparison  with  the  present  high  cost  of 
power  generated  from  coal,  means  a  greatly  reduced 
expenditure  in  this  direction  by  the  different  mining 
companies.  The  machinery  is  now  in  the  course  of 
construction  and  the  plant  is  to  be  in  full  operation 
earlv  in  the  f'ill. 


TORONTO  TECHNICAL  SCHOOL  EXAMINA- 
TIONS. 

As  announced  in  our  May  issue,  we  publish  below  the 
answers  to  the  Technical  School  examination  questions 
in  Electrical  Engineering  and  Steam  and  the  Steam 
Engine,  as  furnished  by  Mr.  James  Milne,  lecturer  in 
these  subject.*.  The  working  of  the  problems  in  Elec- 
trical Engineering  is  shown  in  full,  but  in  the  case  of 
Steam  only  the  answers  are  given.  Should  any  of  our 
readers  desire  to  see  the  working  out  of  some  of  the 
most  difficult  of  the  questions  we  will  be  pleased  to 
publish  the  same  for  our  August  issue.  For  the  ques- 
tions in  Steam  and  the  Steam  Engine  readers  ate  re- 
ferred to  the  May  number  of  the  Electrical  News. 

ELECTRICAL   E.NGLN'EERLVG. 

1.  What  data  do  you  require  for  determining  the  amount  of 
current  as  measured  by  the  Tangent  or  Sine  galvanometer? 
Work  out  the  formula,  and  make  the  necessary  sketches  to  illus- 
trate your  answer. 

.Answer. — Let  X  V  represent  the  plane  of  the  coil  and  needle 
lying  in  the  magnetic  meridian  and  suppose  .\  O  B  to  represent 
the  direction  the  needle  has    assumed  under  the  influence  of  the 


current.  This  direction  will  be  the  resultant  of  two  forces,  viz., 
the  force  2irnC/r  exerted  by  the  current  and  the  horizontal  com- 
ponent of  the  earth's  magnetism   H.     Since  the  needle  is  at  rest 

!  TnC 


llu-  niomcnls    of  IIk 


must    be  et|u;il, 


o  !■: 


DO  = 
O  E     E  B 


110  1-:    or 
tan  tf>,  .-.   jirnC      11    tan  </> . 

The  qviaTility  "  Is  dcpi-ndcnt  on  the  form  and  size  of  the  instru- 
ment. I'rom  the  ci|u.ilion  \vc  si-e  that  the  ilata  necessary  for  dc- 
terniiniTig  the  amounl  of  cunenl  in  Ihc  l.ingcnl    galv.iiuinieter  are 


the  valves  of  n,  r,  H  and  the  tan  <{i .  Where  n  =  No.  of  turns  of 
wire,  r  =  radius  of  the  coil,  and  H  =  the  horizontal  component.  In 
Toronto  its  value  is  about  .1664  C.  G.  S.  units. 

In  the  sine  galvanometer,  instead  of  measuring  the  deflection  as 
in  the  above,  the  coil  is  turned  round  soas  to  follow  the  needle,  which, 
ol  course,  deflects  it  still  further  ;  the  coil  is  therefore  turned  still 
further  round  until  finally  the  plane  of  the  coil  and  the  direction  of 
the  needles  are  once  more  parallel.  In  Fig.  2  let  X  Y  =  the  original 
position  of  the  coil  and  needle  in  the  magnetic    meridian  and  A  B 


the  final  position  of  coil  and  needle.  Then  2  irnc/r  will  be  the 
force  tending  to  send  needle  at  right  angles  to  the  plane  of  the 
coil,  but  H  will  tend  to  bring  the  needle  back  to  the  magnetic 
meridian.  If  the  needle  is  at  rest  the  moments  about  the  centre 
O  must  be  equal,  i.  e: 

27lnC 

X  c  vj  =  n.  tnj 

E  O     D  B       .       ,       .    ,    ,       . 
it  jTT^  =  f[~~-,  =  sm    (p   ol  deflection 

2  TrnC 


=  H 


C  in  C  G  S  units: 


H 


2  irn 
The  data  necessary    being    exactly    the    same   as    in  the  tangent 
galvanometer,  the  only  exception  being  that  the  sin  is  substituted 
for  the  tan. 

2.  How  would  you  determine  the  value  of  an  unknown  resist- 
ance if  you  were  supplied  with  a  Weston  voltmeter,  the  resistance 
of  which  is  known,  together  with  a  known  E.  M.  F.  and  whatever 
wires,  etc.,  are  necessary  for  making  the  necessary  connections? 
If  voltmeter  has  20,000  ohms  R,  and  the  E.  M.  F.  is  600  volts, 
when  the  unknown  R  is  put  in  circuit  voltmeter  shows  37^  volts, 
what  is  the  value  of  the  resistance  ? 

Answer. — L'nknown  resistance  6666.6  ohms. 

3.  With  a  shunted  galvanometer,  when  a  resistance  of .  i  me- 
gohm was  in  circuit,  a  deflection  of  10°  was  observed  when  bat- 
tery key  was  pressed.  With  same  batterj'  and  shunt  removed, 
there  was  a  deflection  of  5'  when  a  certain  resistance  was  in  the 
circuit.  Determine  the  value  of  the  resistance.  The  resistance 
of  the  galvanometer  was  7,920  ohms,  and  the  shunt  was  i/ggth.  f 
Omit  in  the  calculation  the  battery  resistance.  Make  a  sketch 
of  the  arrangement,  and  show  clearly  how  you  arrive  at  your 
results. 

An.sw-er. — 


R      .1  meg. 

G  =  7,920  ohms. 

S       l/9qth. 

d,       10. 

B      Resistance  of  baltcrv. 


X   L'nknown  resist.ince. 

G  7,920  ohms. 

d,      V. 

B      Batterv  R. 


R      R  +  G.S  H^  B 
G  +  S 


=  k  d., 


Without  shunt  we  get 
E 
*"      X  +  G  +  B 

E  -(X  +  Gi  B)k  d,     (2) 
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as  E  is  the  same  in  equation  (1)  as  in  (2)  then 
v-vmittinjf  H  which  is  van-  small  and  cancelling  k 

J-  G 

and  substituting-  the  values  as  given  above  we  get 
X  =  20,007,920  ohms  or  20  megs,  fully. 

4.  The  electro-chemical  equivalent  of  zinc  is  .00034.  What  do 
you  understand  by  this  ?  What  would  be  the  deposit  in  an  Edison 
chemical  meter,  the  German  silver  shunt  having  a  resistance  of 
.01  ohms,  and  the  resistance  of  the  voltameter  and  the  coil  m 
series  with  it  being  48.96  ohms,  when  a  current  ol  100  amperes  has 
been  passing  for  4  hours.  Make  a  diagram  showing  the  arrange- 
ment. 

.Answer. — One  coulomb  deposits  .00034  grams. =electro  chemi- 
cal equivalent. 

.•.    -Amount    of  current     x    electro    chem.    equivalent    x    time    in 
seconds  =  deposit. 

In  the  question  the  resistances  are  as  .01  :  4cS.g6 
.■.    1/4897    of  400     X     .00034x3600=100    milligrams  will    be    the 
deposit. 

5.  In  an  Edison  underground  3-W'ire  system,  the  distance  trom 
power-house  to  feeder  junction  box  is  6,000  feet.  The  copper 
resistance  is  .017  ohms  per  1,000  feet.  The  two  outside  wires  are 
looped  together  at  one  end  (the  junction  box),  and  at  the  other 
the  ends  of  the  loop  are  attached  to  the  termirvals  of  the  galvano- 
meter. A  150-ohm  resistance  coil  of  200  turns  is  also  connected 
to  the  terminals  of  the  galvanometer,  and  at  a  distance  of  20 
turns  from  one  end  one  pole  of  a  4-cell  battery  is  attached,  the 
other  pole  being  attached  to  ground.  In  this  position  there  is  no 
deflection  of  the  needle.  Find  the  location  of  the  fault  and  give 
distance  in  feet  from  the  power  house. 

Answer. — 


s L 


a  =  15  ohms. 

b  =  135  ohms. 

1  =  total  length  x  +  y  =  .2040  ohms. 

X  =  1-y. 

a  X  =  b  y. 

a  (1-y)  =  by. 

a  1  =  y  (a  +  b). 


a  1 


feet. 


6.   What  is  the  size  of  the  conductor  in  the  above  question  ? 
Answer.— Knowing  that  the  resistance  of  one  mil  foot   is  10.4 
ohms  we  can  easily  find  the  diameter  in  mils. 


or  d  =  V  61 1,750  =  782  mils  or  .782"  diameter. 
7.  What  data  would  you  require  to  determine   the  permeability 
of  an   electro-magnet   core   which  lifts   a  weight  p  pounds?     In- 
vestigate a  formula.     What  do  you    understand  by  permeability  ? 

.      _,            .    _  B-^  A 
.Answer.— The   lifting  power  of  a  magnet  in   dynes  is g^ 

where  B  =  induction  per  square  centimeter  and  A  =  area  in  square 
centimeters,  from  which  we  can  easily  get 


sj  pull  in  lbs. 


(8494 


(I) 


area  in  square  inches 
when  B"  is  =  lines  of  force  per  square  inch. 
The  law  of  the  magnetic  circuit  being 

Magneto  motive  force  _  4ir  Amp,  turns 

magnetic  flux  =  N  = ,,—; — 

"  Reluctance  10 


47rAmp.  turns  '  .A  u 


lOl 


for  centimetc 


A  u 
'  measurement, 


from  which  we  get 


,,     3.2  amp.  turns 


A"  u 


for  inch  measurement 
A"  =  area  in  square  inches. 
r  =  length  in  inches. 
u  =  permeability. 


B": 


'Tf.z  amp.  turns 


Butin(i)B  =  viH5lx8494 


t^w  lbs. 
area 
3.2  amp  turns  X  u  _  . /'bs. 


1" 


■8494 


from  which  we  get 


u  =  V 


lbs 


I" 


X  2660 


area  amp.  turns 
From  this  equation  we  see  that  the  data  necessary  for  determin- 
ing the  permeability,  u,  the  specific  conductivity  for  magnetic 
lines  or  multiplying  power  of  the  material  which  lifts  a  weight  of 
P  lbs.  will  be  the  following  :  The  area  in  square  inches  of  the 
magnet,  the  length  of  the  core  in  inches  and  the  number  of  ampere 
turns. 

8.  A  current  oi  10  amperes,  flow'ing  through  a  resistance  of  10 
ohms,  heats  20  lbs.  of  water  from  60"  to  70  Fah.  How  long  was 
current  flowing,  supposing  there  was  no  loss  by  radiation? 

Answer. —         Let  J=Joules  mechanical  equivalent. 
H  =  No.  of  heat  units. 
I  lb.  deg.  Fah.  =  1047.3  watts. 
J  H=Workdone  =  C^  R  t 
where  t  =  time  in  seconds 
_     ^^  J  H  ^  1047-3  "  ^o  (70  -  60) 
C^  R  204-  20+  10 

=  52.4  seconds  nearly. 

9.  What  is  the  efficiency  of  an  electric  motor  when  running  up 
to  its  maximum?     Prove  it. 

Answer. — When  motor  is   standing   still    the  current    that  will 
E 
flow    through  the   winding   will  be  =  —  where  E  =  E  M  F  of  supply 

and  when  running 

E  -  counter  E  M  F 
*"=  R 

Useful  work  =  C  x  counter  E  M  F  =  counter  E  M  Fl 

Work  spent  in  heating  the  conductors  =  C^  R 
Total  watts  =  EC  =  C''   R  +  Cx  counter  E  M  F 

<E-C.  E  M  FN 


E-C.  EMFn 


=  C-R  + counter  E  M  F( 


R 


C  = 


but  C-  R  =  C  X  counter  E  M  F 

.-.   E.C  =  2  C-  R 

E=  C2  R 

E 
Til 

which  shows  that  one-half  the  total  power  supplied  is  spent  in 
heating  the  wires,  and  that  the  mechanical  work  given  out  by  the 
motor  is  a  maximum  when  the  current  is  reduced  to  one-half  the 
strength  it  would  be  if  the  motor  was  standing,  and  its  efficiency 
is  therefore  Y^,  or  50%. 

10.   Describe  the  Aron  or  Thomson  wattmeter. 
Answer. — The  Thomson  wattmeter  is    sufficientl)'    well  known 
that  no  description  here  is   necessary.     The   following  may  prove 
interesting  to  some  regarding  the  Aron  meter. 

Let  E  =  E  M  F  at  service 

C  = current 

T  =  term  of  one  oscillation  of  correct  clock 

T=         "       "  "  "  retarded     " 

g  =  gravity 

C.  E  H  =  magnetic  force 

1  =  length  of  pendulum 


T  =  W-' 

IT  vT 


T 


T,=:rNy^ 
J 

g 


C.E.  H 


(t;)' 


(x-y 


C.  E.  H, 


C.  E.  H. 
l(g-C.  E.  H.) 

.  /I  -  C.  E.  H. 


So  that  this  meter  will  record  accurately  the  magnetic  force,  which 

,        C.  E.  H. 

should  be  very  small  compared  with  gravity,   therefore   

must  also  be  very  small  compared  with  unity. 

/       C.  E.  H.\J  /        C.  E.  H.\  , 

••.(. —y    =    (,-^^)very  nearly 
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or  —   =    '- — ' '-  nearly,  or   the  rate  of  loss  in  the  second 

C.  E.  H. 
clock  equals  — — '- — -"  which  is  directly  proportional  to  C  x  E. 

11.  Make  a  diagram  showingf  the  connections  in  the  Brush  or 
Thomson-Houston  arc  dynamos.  Make  sufficient  sketches  to 
fully  illustrate  the  changes  that  take  place  in  one  revolution. 
Also  describe  some  form  of  regulator  for  arc  machines. 

.Ans. — A  detailed  descrcpiion  of  this  is  not  necessary  here. 

12.  What  does  the  torque  of  a  motor  depend  on?  Prove  your 
statement. 

.•\ns. — E.xC.  =  2irnTxi.356. 

When  T  =  torque  in  pound  feet  and  the  multiple  1.356  is  to  bring 
pound  feet  to  watts. 

But  E  is  proportioned  to  the  speed  if  the  Hux  N  is   constant,  or 
n  Nc  n 


E  =  - 


where 


n  =  revs,  per  second.     N'c  =  No.  of  conductors. 

If  we  substitute  this  value  of  E  in  the  first  equation  we  get 

n  Nc  n 

5—.  C  =  2ffnTxi.356 


io~xJi.5J 

Showing  ihat  llie  toiquc  depends  only  on  Ihe  current  and  the 
fluxN. 

13.  WHiat  do  you  imdersiand  by  the  "  Constant  "  of  a  galvano- 
meter? What  data  do  you  require  in  determining  it  ?  Give  an 
example  and  show  clearly  what  is  meant  by  it. 

Ans.  —Take  the  first  sketch  in  question  No.  3,  together  with 
the  same  data. 

R  =  Total  Resistance  =  (.  I  meg  +- — ^  +  ^) 

G  S 

=  (100.000  +  p     j,  +  B) 

Galvanometer  Constant  =  Degrees  deflection  x  power  of  shunt 
X  R 


7920  f  80 


+  B) 


=  to  X(  100,000  +  -      n 

and  if  we  assume  B  =  200 

then  Constant  =  100,279,200  ohms 
or  Constant  in  megohms=  100.28. 
This  number  represents  the  deflection   that  would  be  produced 
on  the  scale  if  there  was  i   megohm    in   circuit,    if  no    shunt   was 
used  ;    or  if  i  ohm  was  in  circuit    there   would   be  100,280,000  de- 
gress deflection. 

Example  showing  the  working  after   constant   has    been  deter- 
mined : 

Cable  200  miles,  deflection  100%  constant  100. 2}S ;  what  is  the  R  ? 

100. 28 
R  of  cable  =  — 3—  =  1.0028  megs. 

Resistance  per  mile  =  200.56  megs. 


STEAM  AND  THE  STEAM  ENGINE. 

ELEMENT.^RV. 

Ans.    I.  138960  ft.  pds.      746215.2  ft.  pds. 

2.  Cut-ofri;5thstroke.  16. 1  Ibs.M.E.l'. 

4.  17  in.  diam. 

5.  70  lbs.  nearly. 

6.  1571  sq.  feet :  524  h.p. 
8.  (0  I  :  (2)  1.8:  (3)  2.7 

=6  in. 


17.  14.3  lbs.  difference  in  .M.E.P. 

18.  Would  take  too  much   space  to  answer. 

19.  Pitch  =  2.iS6  in.,  ;i.i2S  in.  and  4.47  in.  for  single,  double 
and  triple  rivelted  joints  respectively.  Diam.  of  rivets  1 '044  in. 
Strength  of  joints  as  compared  with  orginal  plate  =  .52  for  single, 
.69  for  double,  and  .77  for  triple  rivetted  joint. 

20.  417  lbs.  per  sq.  in.  for  longitudinal  and  1534  lbs.  per  sq.  in. 
for  transverse  seams. 

21.  .-Xs  no  tables  are  allowed  at  the  examination  Ihe  total  heat 
must  be  calculated  from  Ihe  dale  given.  Boiler  efficiency  .8; 
h.p.  =  i23;  10.6  lbs.  equivalent  evaporation  ;  from  and  at  212  in.  ; 
i3-57ogain- 

22.  M.E.P.  on  high  press,  cyl.  60  lbs.;  M.E.P.  on  intermed. 
cyl.  24  and  10  lbs.  M.E.P.  on  the  low  press.;  diam.  of  h.p.  piston 
29IS  in.,  intermediate  46 /'j  in.,  low  press.  72  in. 

23.  1 78  h.p. 


QUESTIONS  AND  ANSWERS. 

"  SuBSCRiBKK,"  Hull,  Oue.,  writes  :  What  is  the  in- 
dicated horse  power  of  an  8'x  10  non-condensing  en- 
gine running  125  revolutions  per  minute,  steam  pressure 
at  100  lbs. ,  cutting  off  at  half  stroke  ?  .Also  what  is  the 
average  pressure  throughout  the  stroke? 

.Answer.  — We  will  assume  that  the  above  pressure 
signifies  gauge  pressure,  which  gives  us  115  lbs.  abso- 
lute, and  that  the  back  pressure  is  5  lbs.  above  atmos- 
phere or  20  lbs.  absolute,  then  the 

Mean  effective  pressure  = 

Initial  pressure  ^'^>p-^<'?.2 — )  -  back  pressure 
where  R  =  Ratio  of  expansion  = 

Length  of  stroke  +  clearance 
Distance  travelled  by  piston  before  steam  is  cut  off  +  clearance 

or  leaving  clearance  out  of  the  calculation,  we  get 

Length  of  stroke  10" 


o 

Distance  travelled  by  piston  before  steam  is  cut  off 

.-.  M.E.P.  =  11 5('-:^3^ 
To  find  the  horse  power 
H.P.  =~ 


|-2o=77.3475  lbs. 


Where  R  =  Revs,  per  minute. 

.\  =  Area  ot  piston  in  square  inches. 

P  =  M.  E.  P.  as  found  above. 

S  =  Length  of  stroke  in  feet  =  |s'. 

2+ r2^  X  ^0.26  X  77.  ?47S  X  10  f 

o""  —    33CCO  "rr^ —  =  24-54  h.p. 

"  J.  .A.  G.,"  Peterboro',  Ont.,  asks  :  On  a  three-phase 
synchronous  motor,  carrying  a  standing  load  to  increase 
the  field  current,  thereby  increasing  the  E.  M.  F.,  the 
current  remaining  the  same,  how  is  the  increased 
energy  accounted  for,  the  speed  remaining  the  same? 

.Answer.  —  If  you  really  mean  an  "asynchronous" 
motor,  then  your  question  is  impossible  of  answer. 
"  Asynchronous  "  is  the  saine  practically  as  "  induction  " 
motor,  which  permits  of  no    more  field    variation   th;in 


Lf  — ■- 


10.  h  =  - 

4ir"n- 

11.  68%  lost. 

ADV.VNCED. 

12.  ijg  in.  open  to  steam  ;  full  port  opening  to  exhaust, 
the  edge  of  the  valve  travelling  3/16  in.  past  the  edge  of  the  post. 

13.  This  was  intended  to  be  solved  graphically,  by  Dr.  Zeuners 
method.  The  accompanying  diagram  shows  how  the  positions 
.ire  arrived  at,  from  which  it  is  seen  that  the  piston  is  's  in. 
from  end  of  stroke  when  admission  takes  place  ;  18.4  in.  at  cut- 
off; 23  in.  when  exhaust  opens  and  4!^  in.  at  compression. 

(The  last  part  of  the  question  has  been  omitted,  as  it  will  not 
affect  Ihe  working.  Further  explanation  to  those  desiring  same 
will  be  freely  given. — J.  M.| 

14.  23.45  I-H.P;  18.57  B.H.P  ;  .79  efficiency. 

15.  25.9  lbs.  water. 


any  other  transformer,  static  or  rotary.  If,  however, 
you  mean  "synchronous"  motor,  which  is  practically 
a  generator  used  as  a  motor,  then  of  course  you  know 
that  the  fields  are  separately  excited,  and  only  the  ar- 
mature coils  supplied  by  the  line  currents.  In  this  case 
the  synchronous  motor  will  produce  ;i  counter  K.M.K. 
like  in  any  D.  C  motor,  which  counter  E.M.F.  may  be 
made  less  or  greater  than  the  impressed  line  E.M.F. 
by  varying  the  exciting  field  current.  This  back  E.  M.  F. 
may  be  made  to  take  the  place  of  a  negative  reactance, 
having  a  condenser  elVect,  and  tending  to  produce  a 
leading  current,  which,  however,  being  wattless,  takes 
no  energy.     This  is  probably  what  you  want  to  know. 
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APPLIED  MECHANICS. 


The  following  is  a  copy  of  the  examination  paper  in 
Applied  Mechanics  submitted  to  the  students  of  the 
Toronto  Technical  School  at  the  closing  of  the  1896-97 
term.  Solutions  of  the  questions,  as  worked  out  by  the 
examiner,  Mr.  James  Milne,  will  be  given  in  our  August 
issue : 

ELEMENTARY. 

1.  Stale  the  principle  of  a  lever,  and  prove  it  when  V  and  W  act 
on  opposite  sides  of  the  fulcrum.  A  weight  of  e,  ll)s.  is  hung  at  one  end 
of  a  uniform  bar,  which  is  balanced  over  a  knife  edge  at  a  point  of  14 
in.  from  the  end  at  which  the  weight  hangs.  If  the  bar  weighs  30  lbs., 
find  its  length. 

2.  Define  kinetic  energy.  How  does  it  differ  from  potential  energy? 
If  a  velocity  of  300  feet  per  second  is  impressed  upon  a  weight  of  10 
lbs.,  what  is  the  measure  of  the  energy  now  imparted  to  the  weight? 

3.  What  is  the  modulus  of  elasticity  of  a  substance  ?  A  round  bar  of 
iron,  12  feel  long  and  l^  square  inches  in  area,  is  held  at  one  end,  and 
pulled  by  a  force  till  it  stretches  Js  in.  Kind  the  force,  the  modulus  of 
elasticity  being  30,000,000. 

4.  What  do  you  understand  by  the  efficiency  of  a  machine,  and  how 
h  it  measured?  In  a  single  purchase  crab,  the  pinion  has  12  teeth  and 
the  wheel  78  teeth,  the  diameter  of  the  barrel  being  7  inches  and  the 
length  of  the  lever  handle  14  inches.  It  is  found  that  the  application  of 
a  force  of  15  lbs.  at  the  end  of  the  handle  suffices  to  raise  a  weight  of 
280  lbs.     Kind  the  efficiency  of  the  machine. 

5.  A  cubical  box  or  tank  with  a  closed  lid,  the  length  of  a  side  being 
4  leet,  rests  with  Us  base  horizontal,  and  an  open  vertical  pipe  enters  one 
of  its  sides  by  an  elbow.  The  tank  is  full  of  water,  and  the  pipe  con- 
tains water  to  a  height  of  1  foot  above  the  top  of  the  tank.  What  are 
the  pressures  on  the  top,  bottom  and  sides  of  the  tank? 

6.  A  beam  of  timber  rectangular  in  transverse  section  is  2  in.  broad,  3 
in.  deep,  and  4  ft.  long,  and  rests  upon  supports  at  its  ends.  The 
breaking  load  at  its  centre  is  2,000  lbs.  What  would  be  the  breaking 
weight  if  the  beam  had  been  4  in.  deep,  2  in.  broad,  and  4  ft.  between 
supports,  but  loaded  at  a  distance  of  I  ft.  from  the  end  ? 

7.  What  is  the  "  pitch  "  of  a  tooth  of  a  spur  wheel  ?  Two  parallel 
shafts  whose  axes  are  to  be  as  nearly  as  possible  2  ft.  6  in.  apart,  are  to 
be  connected  by  a  pair  of  spur  wheels,  so  that  while  the  driver  runs  at 
100  revolutions  per  minute,  the  follower  is  required  to  run  at  25  revolu- 
tions per  minute.  Calculate  the  diameters  of  the  wheels,  and,  suppos- 
ing the  pitch  to  be  I  }i  inches,  ascertain  the  number  of  teeth  in  each 
wheel. 

8.  A  uniform  beam  weighing  I  ton  rests  on  supports  at  its  ends  20 
feet  apart.  Weights,  5,  10  and  15  cwts. ,  rest  on  the  beam  at  a  distance 
of  6  feet  apart,  and  the  weight  of  5  cwts.  being  4  feet  from  one  end, 
and  the  15  cwts.  4  feet  from  the  other.  Kind  the  reactions  at  the 
supports  and  the  centre  of  gravity. 

9.  A  safety  valve  3  in.  diameter  ;  steam  pressure  So  lbs.  per  square 
inch;  from  vulcruin  to  centre  of  valve  3  in.;  lever  30  in.  long,  and 
weighs  10  lbs.;  centre  of  gravity  of  lever  10  in.  from  fulcium;  weight 
of  valve  3  lbs.  What  weight  is  required  at  end  of  lever  so  that  steam 
will  just  blow  off? 

10.  Friction  being  neglected,  find  the  force  which  will  support  i  ton 
on  an  incline  of  i  foot  vertical  and  10  feet  along  the  iticline.  If  the  in- 
cline were  i  foot  vertical  and  280  feet  along  the  incline,  find  the  force 
in  lbs.  that  would  support  I  ton. 

11.  The  accumulated  work  of  one  pound  of  gunpowder  is  70  foot 
tons.  Kind  the  ainount  necessary  to  project  a  shot  of  5  cwt.  at  a  velo- 
city of  1,000  feet  per  second.  If  the  charge  were  lOO  lbs.,  find  the 
weight  projected  at  the  above  velocity. 

12.  A  locomotive  together  with  train  weighs  100  tons  and  runs  at  the 
speed  of  30  miles  per  hour  on  a  level  rail.  Find  the  horse-power  if  fric- 
tion is  8  lbs.  per  ton.  If  the  rails  had  an  incline  of  I  per  cent.,  what 
additional  horse-power  would  be  required  ? 

ADVAN'CED. 

13.  In  a  Weston  pulley  block  the  sheaves  are  9  inches  and  8}4  in. 
diameter.  What  weight  could  be  lifted  (neglecting  friction)  by  a  pull  of 
50  lbs.  on  the  chain  ?  Since  in  this  block  the  weight  remains  suspend- 
ed when  there  is  no  pull  on  the  chain,  what  do  you  infer  as  to  the  limit 
of  efficiency?  IIow  would  you  determine  the  actual  efficiency  of  the 
apparatus  ? 

14.  The  foot  of  a  uniform  derrick  pole  weighing  2  cwts.,  rests  on  the 
ground,  and  the  pole  carries  a  weight  of  i''^  tons  suspended  from  its 
upper  extremity.  The  length  of  the  pole  is  20  feet,  and  is  kept  in 
position  by  a  guy  rope  fastened  to  the  ground  10  feet  to  the  rear  of  the 
foot  of  the  pole,  and  25  feet  in  length.  Find  by  calculation  the  tension 
on  the  guy  rope,  and  by  construction  the  thrust  on  the  jib. 

15.  A  wooden  beam,  12  in.  deep,  6  in.  wide,  and  12  ft.  long,  is  im- 
bedded in  a  wall  at  one  end.  What  weight  will  the  beam  carry  at  the 
outer  end,  if  the  B.  W.  of  a  beam  i  ft.  long,  i  in.  x  i  in.,  supported  at 
the  ends  and  loaded  at  the  centre,  is  500  lbs.  ?  What  is  the  shearing 
force. 

16.  The  table  of  a  drilling  machine  is  raised  and  lowered  by  a  sirigle 
threaded  worm  and  worm-wheel  in  combination  with  a  rack  and  pinion. 
A  pressure  of  10  lbs.  is  applied  at  the  end  of  the  handle,  which  is  I2  in. 
long.  The  worm-wheel  has  24  teeth,  and  the  rack  pinion  has  a  pitch 
circle  of  2  in.  radius.  What  weight  placed  on  the  table  would  be  bal- 
anced under  these  conditions,  supposing  that  50  per  cent,  of  the  work 
applied  is  lost  in  friction,  and  that  the  table  together  with  the  moving 
attachments  weigh   5  cwts? 

17.  Draw  an  isoscles  triangle  with  the  verticle  angle  at  120°,  trisect 
the  base,  join  the  points  of  trLsection  with  the  vertex,  and  draw  perpen- 
diculars from   the   points  of  triseclion   upon  the  sides   nearest  to  them. 


Regard  the  figure  as  a  roof  truss  with  a  load  of  2,000  lbs.  upon  each 
rafter,  whereof  1,000  lbs.  is  carried  at  the  middle  joint.  Find,  by  cal- 
culation or  otherwise,  the  stresses  on  the  various  members. 

18.  Determine  the  horse  power  which  may  be  transmitted  by  a 
leather  belt  36  in.  wide  and  ^-in.  thick,  running  at  80  ft.  per  second, 
the  tension  on  the  slack  side  being  4/ioths  that  on  the  tight  side,  and 
the  maximum  strength  allowed  300  lbs.  per  square  inch. 

19.  Taking  the  weight  of  a  cubic  foot  of  leather  to  be  60  lbs.,  deter- 
mine the  effects  diie  to  centrifugal  force  in  the  above  question. 

20.  A  shaft,  having  a  stepped  cone,  revolves  at  a  constant  speed  of 
200  revolutions  a  minute,  and  is  connected  by  means  of  a  crossed  belt. 
The  diameter  of  the  largest  step  is  14  inches.  The  driven  shaft  is  le- 
quired  to  run  at  speeds  of  250,  175,  130  and  90  revolutions  per  minute. 
Determine  the  diameter  of  all  remaining  steps  of  the  two  cones,  and 
also  the  length  of  the  belt  required  if  the  distance  between  the  centres 
of  the  shafts  is  10  feet. 

21.  A  uniform  platform  A  B,  weighing  3  cwts.,  is  supported  at  B  by 
a  hinge.  At  A  a  20  foot  chain  is  attached  and  hung  from  a  hook  verti- 
cally above  B.  A  weight  of  10  cwts.  is  placed  2  feet  from  A.  If  the 
distance  A  B  is  12  feet,  find  the  tension  of  the  chain  and  the  direction 
and  magnitude  of  the  reaction  at  the  hinge. 

22.  In  an  epicyclic  train  consisting  of  three  wheels,  the  first  is  a  dead 
one,  consisting  of  60  teeth,  and  the  second  has  30  teeth,  and  the  third 
40  teeth.  Ascertain  the  number  of  revolutions  the  second  and  third 
wheels  make  for  each  revolution  of  the  arm,  together  with  the  direction 
of  same  relative  to  the  arm.  If  the  wheel  of  5o  teeth  makes  2  revolu- 
tions in  the  same  lime  as  the  arm  makes  I  revolution,  but  in  the  oppo- 
site direction,  determine  the  number  of  revolutions  of  the  second  and 
third  wheels. 

23.  A  locomotive  weighs  41;  tons,  and  one-third  of  this  weight  rests 
on  the  driving-wheels.  The  co-efficient  of  friction  being  '175  between 
the  wheels  and  the  rail,  what  load  will  the  engine  draw  on  the  level  if 
co-efficient  of  traction  be  8  lbs.  per  ten?  What  load  would  the  engine 
draw  up  a  4  per  cent,  grade  at  the  same  speed  ? 

24.  The  diameter  of  a  fly  wheel  is  20  feet  ;  depth  of  rim  1 2  in. ;  width 
of  rim  iS  in.  Running  at  80  revolutions  per  minute.  Find  the  centri- 
fugal force  and  bursting  stress.  A  cubic  foot  of  cast-iron  weighs  450 
lbs.     Take  the  radius  of  gyration  as  being  9. 5  feet. 

25.  What  would  be  the  maximum  number  of  revolutions  the  above 
wheel  could  make  per  minute,  taking  the  tensile  strength  of  good  cast- 
iron  as  being  20,000  lbs.  per  square  inch. 


PATENTS  FOR  ELECTRICAL  DEVICES. 

P.\TENT.'i  have  been  granted  in  Can.ida  for  the  following;  devices: 
Canadi.-rn  General  Electric  Co.,  Toronto, electric  circuit  controller  ; 
\V.  W.  J.-icques,  Xewton,  Mass.,  electric  power  converter;  M. 
Rangey  and  Peter  Planle,  Schenectady,  N.  Y.,  trolley  switch  ;  \\'. 
J.  Greene,  Cedar  Rapids,  Iowa,  automatic  cut-out  for  electrical 
transmission  ;  Canadian  General  Electric  Co.,  Toronto,  regulator 
for  alternating  current  circuits  ;  Bell  Telephone  Co.,  telephone 
circuit  ;  G.  L.  Campbell,  Kinsman,  Ont.,  dynamo  electric  ma- 
chine ;  H.  A.  Parrish,  Jackson,  Mich.,  electric  trolley  signals  for 
railways;  Wm.  Rosco  Smith,  Manchester,  X.  H.,  electric  heating 
apparatus ;  Canadian  General  Electric  Co.,  Toronto,  electric 
brake ;  Fred.  Green,  Hull,  Que.,  electrical  thermostat  ;  J.  J. 
Teetzel,  St.  Thomas,  Ont.,  air  brake;  G.  J.  Scott  and  W.  S. 
Janney,  Pennsylvania,  system  of  electric  distribution  ;  J.  A. 
Gowans,  J.  S.  Fuller  and  M.  Macfarlane,  Stratford,  Ont.,  electric 
annunciator. 


CORRECTION. 

In  connection  wilh  ihe  new  schedule  of  rates  adopted  by  the 
Inland  Revenue  department  for  the  inspection  of  electric  light 
meters,  and  published  in  our  last  issue,  a  light  was  said  to  mean 
a  i5  candle-power  lamp  consuming  electrical  energy  at  the  rate 
of  15  watts.     This  should  have  been  55  watts. 


WANTS  IT  OFTENER. 

Mr.  Chas.  E.  Taylor,  Sault  St.  Marie,  Ont.,  in  renewing  his 
subscription  to  The  Xews,  writes:  "Switch  it  in  again  ;  I  hope 
soon  to  see  it  twice  a  month." 


Is  your  piston  rod  in  line,  or  are  you  a  good  customer  for  the 
packing  man  ? 

.\re  vour  belts  running  with  as  little  tension  as  possible,  and 
thus  avoiding  excessive  friction  ? 

It  is  a  good  idea  to  be  as  economical  as  possible  in  the  use  of 
oil,  but  it  does  not  pay  to  attempt  to  run  an  engine  with  an  insuf- 
ficient quantity  of  cylinder  oil,  for  not  only  will  the  cylinder  be 
ruined,  but  you  will  use  extra  oil  enough  to  much  more  than  pay 
for  all  the  cylinder  oil  needed. 

Paper  telegraph  poles  are  the  latest  development  in  the  art  of 
making  paper  useful.  These  poles  are  made  of  paper  pulp,  in 
which  borax,  tallow,  etc.,  are  mixed  in  small  quantities.  The 
paper  poles  are  said  to  be  lighter  and  stronger  than  those  of 
wood,  and  to  be  unaffected  by  sun,  rain,  dampness,  or  any  of  the 
other  causes  which  shorten  the  life  of  a  wooden  pile. 
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The  Electrical  News  will  be  mailed  to  subscribers  in  the  Dominion,  or  the 
Un  led  States,  post  free,  for  Si. 00  per  annum,  30  cents  for  six  months.  The  price  of 
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KDITOR'S  ANSOUNCEMESTS. 

Correspondence  is  invited  upon  all  topics  legitimately  coming  within  the  scope  of 
this  journal. 

The  ' '  Canadian  Electrical  News  ' '  has  been  appointed  the  official  paper 
ol  the  Canadian  Electrical  Association. 
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Vice-Presidcnl  ;  J.  W.  Marr,  Recording  Secretar>'. 
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\v.  J.  Khodes,  Berlin,  Ont. 
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Klbbon  s  block.  President,  Daniel  Bennetl  ;  Vice  President,  Joseph  Lghthall; 
Secretary,  Perc}-  C.  Walker,  Waterworks.  .   J       l~        s 

PETERBOROUGH  BRANCH  NO.  u. -Meets  2nd  and  4th  Wednesday  in 
each  month  W.  L.  Outhwaite,  President ;  W  Forster,  Vice-President ;  A.  E.  Mc- 
t^allum.  Secretary-. 

•  ?,'?°^'>yyr^F?.^-^'*'^"^'0-  '5-'^'«'s=''"y  Monday  and  Friday  evening, 
in  Richards  Block,  King  St.  President.  Archibald  Franklin ;  Vice-President,  John 
Grundy  ;  Recording  Secretary,  James  .Aikins. 
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President,  Jos.  McKay  ;  Secretarj-,  J.  D.  Armstrong. 

ONTARIO  ASSOCI.ATION  OF  ST.ATIONARY 
ENGINEERS. 


President,  A.  AMES,  -  .  Biantford,  Ont. 

\  ice-President.  F.  G.  MITCHELL  -  London,  Ont. 

Registrar,  .V  E.  EDKINS  -  88  Caroline  St  ,  Toronto. 

Trea.surer   R.  M.\CKIE,  -  .  28  Napier  St.,  Hamilton. 

.Solicitor,  j.  A.  McANDREWS,  -  -  Toronto. 
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Information   regarding   examinations   will  be  furnished  on  application    to  any 
member  of  the  Boar\l. 


Steam  engines  with  automatic  variable 

Regu'ating  Devices  for       »n-  .u..  rj  j 

Light  and  Power,  cut-otts  were  the  outcome  of  a  demand 
for  constant  speed  ofrotation  tobe  main- 
tained on  shaftingf  driving  fluctuating  loads  ;  and  high 
speed,  automatic  cut-off^  engines  were  more  especially  the 
outcome  of  a  demand  for  a  prime  mover  to  actuate  high 
speed  electrical  machinery  without  countershatting.  But, 
because  automatic  cut-ofFengines  were  speciallydesigned 
for  use  in  electric  service  is  no  reason  why  they  should  in- 
variably be  used,  without  reference  to  the  conditions  of  a 
particular  case,  unless  those  conditions  are  such  as  to  call 
for  them.  .-Vs  automatic  cut-offs  were  designed  to  meet 
the  conditionsimposed  bya  rapidly  fiuctuatingload,  where 
the  load  is  practically  constant,  as  in  most  smaller  cen- 
tral stations  on  their  arc  systems,  it  will  be  evident  that 
a  less  expensive  and  complicated  type  of  engine  will 
suffice.  Even  in  incandescent  systems  a  little  observa- 
tion will  show  the  engineer  at  which  time  he  may  ex- 
pect an  increase  in  his  load,  and  he  can  then  meet  it  by 
opening  the  throttle  a  little  wider.  In  a  lighting  plant, 
although,  of  course,  the  load  varies  greatly  between  the 
early  part  of  the  night  and  the  morning  hours,  still 
the  variations  are  not  of  the  character  of  fluctuations  in 
a  railway  plant,  bu.t  a  gradual  increase  and  decrease 
which  may  be  accurately  predicted  and  thus  allowed  for. 
On  an  arc  load  this  variation  almost  entirely  disappears, 
and  therefore  the  necessity  for  any  close  regulation. 
What  is  really  required  is  a  good  constant  steam  pres- 
sure, and  then  any  good  engine  may  be  expected  to  give 
satisfactory  service  without  expensive  centrifugal  speed 
regulating  devices.  Similarly  with  compounding  de- 
vices for  generators,  it  is  often  claimed  I  hat  a  genera- 
tor so  wound  as  to  over-compound  to  some  definite 
percentage  at  full  load  is  so  much  a  better  machine  for 
central  station  use  as  to  justify  a  great  increase  of  price 
over  that  of  a  machine  the  pressure  of  which  can  be 
regulated  only  by  hand.  Where  the  load  rapidly  fluc- 
tuates up  and  down,  as  in  a  railway  plant,  this  is  quite 
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reasonable,  but  in  a  purely  lighting  plant,  where  it  in- 
creases and  decreases  slowly  and  regularly,  the  necessary 
voltage  adjustments  can  be  made  by  hand  quite  satisfac- 
torily. It  is  a  great  mistake  to  base  the  details  of  any  new 
plant  merely  on  conventional  practice,  without  regard 
to  special  conditions  which  are  presented  by  everyone  ; 
the  more  carefully  any  case  is  studied  the  greater  is 
likely  to  be  the  economy  in  first  cost,  and  in  subsequent 
operation. 

Following  our  remarks  in  last  month's 
Efficiency  of  j^^^g  ^^  j|^g  subject  of  transformer 
Transformers. 

losses,   we  have  seen  results   of  a  test 

recently  made  by  an  unbiased  engineer  on  a  number  of 
transformers  of  Canadian  make.  They  were  all  new, 
and  of  sizes  varying  from  1,250  watts  to  5,000  watts. 
Between  the  best  and  the  worst  of  the  former  size  there 
was  found  a  difference  of  34.1  watts  of  core  losses; 
between  the  best  and  worst  of  the  2,500  watt  size  there 
was  a  difference  of  60  watts  core  loss  ;  between  the 
best  and  worst  of  the  5,000  watts  a  diflference  of  16 
watts  core  loss  and  37  watts  copper  loss.  These 
losses  mean  coal  wasted,  and  placed  on  a  reasonable 
basis  show  that  the  transformers  with  the  lower  losses 
in  the  above  cases  were  worth  more  as  investments 
than  the  others  by  $25,  $35,  and  $15.25,  tor  the  re- 
spective sizes  as  above;  that  is  to  say,  that  the  better 
transformers  at  $50,  $70,  and  $30.50  were  just  as  good 
investments  as  the  worst  at  $25,  $35,  and  $15.25,  and 
at  any  lower  prices  were  distinctly  better  investments. 
This  is  not  a  supposition  case,  but  an  actual  occur- 
rence, and  should  be  an  object  lesson  of  great  value  to 
the  large  class  of  purchasers  who  are  guided  by  price 
more  than  intrinsic  value.  We  quote  from  a  report  of 
Prof.  Jackson,  who  after  giving  a  table  of  such  core 
losses,  etc.,  as  may  reasonably  be  allowed  on  transform- 
ers of  various  wattages,  says,  "The  guarantees  out- 
lined may  be  easily  met  by  any  transformer  manufac- 
turer who  builds  safe  and  economical  transformers,  and 
they  are  now  met  by  a  number  of  makers.  Transform- 
ers that  do  not  meet  the  insulation  and  heating  guar- 
antees are  unsafe  to  use  upon  commercial  electric  light- 
ing or  motor  circuits,  while  those  that  do  not  meet  the 
iron  loss,  regulation,  and  exciting  current  guarantees 
waste  the  company's  money." 


current  series  machines  are  now  being  built  both  in 
Europe  and  America  of  very  much  larger  size  than  was 
considered  possible  a  tew  years  ago  ;  five  years  ago  a 
50-light  arc  machine  was  thought  to  be  the  limit — gen- 
erating a  difference  of  pressure  of  about  2,500  volts  ; 
now  the  most  prominent  makers  guarantee  machines 
with  a  capacity  of  125  lights,  or  6,250  volts.  There  are 
no  doubt  certain  grave  objections  to  the  series  method  of 
transmission,  but,  as  compared  with  the  high  voltage, 
polyphase  alternating  method,  it  presents  some  evident 
advantages.  The  disadvantages  may  be  said  to  be  the 
necessity  of  generating  at  once  the  full  pressure  used  on 
the  system,  instead  of  being  able  to  generate  a  low  one 
on  the  machines,  which  can  be  raised  by  means  of  step- 
up  transformers;  the  impossibility  of  using  the  simple 
induction  motor;  and  the  necessarily  more  complex  cur- 
rent and  speed  regulating  devices  for  both  generators 
and  motors.  Against  these  may  be  placed  the  higher 
resultant  efficiency  of  the  total  series  plant  as  compared 
with  the  resultant  efficiency  of  an  alternative  system,  by 
the  elimination  of  all  losses  due  to  capacity  and  induct- 
ance in  the  transmission  wires,  and  those  due  to 
hysteresis,  .".nd  lag  in  both  transformers  and  induction 
motors.  The  difficulty  of  constructing  continuous  cur- 
rent machines  for  such  high  voltage  is  overcome  by 
first-class  methods  and  materials,  and  the  entire  prac- 
ticability of  this  method  of  transmission  seems  to  be 
vouched  for  by  the  fact  that  for  four  years  it  has  been 
in  continuous  operation  under  a  pressure  of  3,500  volts 
per  machine,  and  that  quantities  of  power  up  to  1,200 
h.p.  are  daily  being  transmitted  over  distances  up  to 
20  miles,  in  Switzerland,  Hungary  and  France,  and  are 
being  utilized  freely  and  satisfactorily  in  units  so  small 
as  2  h.p.  We  shall  hope  to  see  this  system  introduced 
shortly  into  Canada,  where  we  have  so  many  large 
water  powers. 


At    a    time    when    the    long    distance 

Merits  of  Transmis-  transmission    of    power   by    electrical 
sion  Systems.  ^  ^ 

means  is  being  very  eagerly  discussed, 

and    attention  drawn    towards  the   various   polyphasal 

systems  as  rendering  such  possible,  one  is  rather  apt  to 

be  carried  away  by  the  enthusiasm  of  the  moment  and 

believe  that  only  by  the  use  of  high  voltage  polyphase 

currents  is  it  practicable  to  transmit  over  great  distances 

with    a   reasonable  expenditure.      It    is,    however,   not 

only  interesting  but  also  instructive  to  observe  that   in 

Europe,  where,  as  is  admitted  by  unprejudiced  .American 

engineers,  engineering  is  more  thorough  and  probably 

better  than  on  this  side  of  the  Atlantic,  a  considerable 

number    of    quite    important    transmission    enterprises 

have    adopted    the    continuous  current    series    system; 

placing  as  many  separate  machines  in  series  as  may  be 

necessary  to    generate  a    high  difference    of  potential, 

which  in  some  cases  has  been  so  great  as  14,000  volts, 

used  with    success.     The  series    system   is,   of  course, 

adopted  throughout,  necessarily,  all  motors  being  also  in 

series  on  the  same  circuit  as  the  generators.      Constant 


CONGRATULATIONS  TO  MR.  FREDERIC 
NICHOLLS. 

The  recent  meeting  of  the  National  Electric  Light 
Association  of  the  United  States  held  at  Niagara  Falls, 
N.  Y. ,  is  unanimously  considered  by  the  electrical 
press,  voicing  the  sentiments  of  those  in  attendance,  to 
have  been  the  most  successful  from  all  points  of  view  in 
the  history  of  the  Association.  The  credit  for  this  suc- 
cessful meeting,  as  well  as  for  the  excellent  work  done 
by  the  Association  during  the  current  year,  is  evidently 
regarded  as  being  in  a  very  large  measure  due  to  the 
work  of  the  President,  Mr.  Frederic  Nicholls,  general 
manager  of  the  Canadian  General  Electric  Co.,  as  the 
following  resolution  clearly  shows  : 

.At  the  twentieth  Convention  of  The  National  Electric  Lig-ht 
-Association,  held  at  Niagara  Falls,  New  York,  June  10th,  1897, 
the  following^  preambles  and  resolutions  were  unanimously 
adopted : — 

Whereas  The  National  Electric  Lijfht  .Association  has  during: 
the  past  year,  and  at  this  its  twentieth  convention,  achieved  un- 
equalled success,  it  is  hereby  resolved — That  the  congratulations 
of  the  .Association  be  and  are  hereby  extended  to  Mr.  Frederic 
Nicholls,  its  President  for  this  year,  upon  the  brilliant  results  at- 
tending' his  administration  of  its  affairs. 

Resolved,  that  Mr.  Nicholls  be  complimented  especially  upon 
the  exemplary  zeal  and  untiring-  energy  with  which  he  sought  and 
found  opportunities  for  the  .Association's  greater  usefulness,  and 
made  the  organization  more  than  ever  a  power  for  good  in  the 
light  and  power  industry,  and  among  the  local  central  stations  of 
the  country. 

Resolved,  that  in  ])arlicular  Mr.  Nicholls  be  felicitated  upon  the 
cheering  triumph,  during  his  memorable  term  of  office,  of  the 
.Association's  long  continued  endeavor  to  secure  an  authoritative 
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national  code  of  wiring  rules,  upon  the  movement  to  standardize 
incandescent  lamps,  and  upon  the  remarkable  stability  in  funds 
and  membership  with  which  his  period  of  presidential  service 
closed. 

Resolved,  that  these  expressions  of  heartiest  esteem  and  gfood- 
will  towards  one  for  so  many  years  an  official  of  the  Association 
be  appropriately  engrossed  and  presented  by  the  Secretary  to 
Nr.  Nicholls. 

(Sig-ned)    Samuel  Insull,  President. 

(Sig-ned)    Geo.  F.  Porter,  Secretary. 


TEST  OF  THE  TORONTO  RAILWAY 
COMPANY'S  BOILERS. 

The  accompanying  table  g^ives  the  results  of  a  set  of 
tests  made  by  Mr.  George  H.  Barrus,  of  Boston,  on  the 
boilers  of  the  Toronto  Railway  Company's  plant,  to 
determine  the  economy  due  to  the  use  of  Green's  econo- 
miser. 

This  plant  embraces  six  boilers  of  the  Scotch  marine 
type,  the  dimensions  of  which  are  10  ft.  in  diameter  and 
14  ft.  in  length.  Each  boiler  is  fitted  with  Fox  corru- 
gated furnaces,  provided  with  grates  6  ft.  long  and  3  ft. 
wide,  and  each  has  80  4-in.  tubes  running  from  end  to 
end.  The  area  of  grate  surface  in  each  boiler  is  86  sq. 
ft.,  about  40  per  cent,  of  which  is  air-space,  and  the 
areaof  heating  surface  is  approximately  1,500  sq.ft.  The 
whole  plant  of  six  boilers  has  216  sq.  ft.  of  grate  sur- 
face, and  approximately  g,ooo  sq.  ft.  of  heating  surface. 
Steam  is  used  by  a  number  of  engines  which  furnish 
power  for  generating  the  electric  current  used  by  the 
railway.  The  plant  is  in  operation,  under  its  normal 
conditions  of  work,  for  a  period  of  about  i8^<i  hours 
each  day.  During  this  period  the  average  amount  of 
current  generated  is  some  2,400  amperes,  at  a  pressure 
of  550  volts.  For  the  remaining  period  of  5^4  hours 
the  load  ranges  from  80  to  280  amperes,  one  of 
the  smaller  engines  being  in  use  during  the  greater 
portion  of  this  time.  During  the  night  period  two  of 
the  boilers  are  kept  in  continuous  operation,  but  the 
fires  in  the  remaining  boilers  are  banked.  At  the  time 
of  the  tests  all  the  six  boilers  were  in  operation,  and  the 
fuel  used  was  a  mixture  of  Pittsburg  slack  coal  and  pea 
and  dust  anthracite  from  the  mine,  in  the  proportions  of 
two  loads  of  the  former  to  one  of  the  latter.  The  fires 
were  cleaned  three  times  during  the  full  run  of  34  hours. 
At  times  of  the  heaviest  load  the  plant  required  the 
assistance  of  some  of  the  old  boilers  of  the  station. 

The  fuel  used  on  the  tests  was  that  commonly  burned, 
that  is,  a  mixture  of  Pittsburg  slack  and  pea  and  dust 
from  the  mine.  The  proportions  were  approximately 
66.5  per  cent,  of  the  former  and  33.5  per  cent,  of  the 
latter  on  both  tests.  The  calorific  value  of  a  sample  of 
this  coal,  as  determined  in  Barrus's  calorimeter,  is 
13,121  B.T.U.  per  pound  of  coal,  and  14,875  B.T.U. 
per  pound  of  combustible,  the  ash  being  11.8  per  cent. 
The  spreading  system  of  firing  was  employed,  the  thick- 
ness ot  the  bed  of  coal  being  about  6  in.,  and  the  fires 
were  frequently  broken  up  and  levelled  off.  During  the 
progress  of  the  tests  the  regulating  damper  in  the  main 
flue  was  constantly  wide  open,  and  at  both  tests  the 
boilers  were  run  at  practically  full  capacity. 

On  the  test  with  the  economiser  in  use  6,510  lbs.  of 
coal  were  used  by  the  old  boilers,  and  on  the  test  with- 
out the  economiser  20,390  lbs.  The  water  supplied  to 
the  old  boilers  was  not  measured.  These  boilers  have 
no  connection  with  the  economiser,  and  consequently 
their  work  had  no  direct  hearing  upon  the  main  test. 
The  coal  which  they  consuined,  here  noted,  is  in  addi- 
tion to  that  recorded  in  the  table.     The  saving   due  to 


the  economiser  is  shown  to  represent  18.3  per  cent,  of 
the  coal  required  when  the  economiser  was  not  in  use, 
and  amounted  for  a  day's  run  to  21,385  lbs.,  or  10.7 
tons  of  coal.  The  efficiency  of  the  plant  or  the  per- 
centage which  the  heat  utilized  bears  to  the  calorific 
value  of  the  coal  when  the  economiser  was  in  use,  was 
70.6  per  cent.  It  may  be  added  here  that  the  maximum 
temperature  of  the  water  leaving  the  economiser  during 
the  trial  was  253  degrees. 


Data  and  Resilts  of  Evaporative  Tests  on  Toro.vito  Rail- 
way Company's  Boilers. 


Conditions   as   to    Running   of  Econo-, Economiser 
miser. 


1.  Duration hrs. 

2.  Weight  of  dry  coal  consumed.  .  .lb. 

3.  Weight  of  ashes  and  clinkers. ...  lb. 

4.  Percentage    of    ashes    and    clink- 

ers  per  cent 

5.  Weight  of  water  evaporated  ...  .lb 

Hourly  Quantities. 

6.  Coal  consumed  per  hour lb 

7.  Coal    per  hour  per  square   foot    ofj 

grate lb. 

8.  Water  evaporated  per  hour lb. 

9.  Equivalent    evaporation    per    hour, 

feed  100  deg.,  press,  yolb lb 

10.  Horse-power  developed,  A.S.M.E. 

basis  of  30  lb h.p. 

Averages  of  Observations,  &c. 

11.  Average  boiler  pressure lb. 

12.  Average  temperature  of  feedwater 

at    point  of  entering  economiser 
fieg. 

13.  Average  temperature  of  feedwaler 

at    point    of  leaving  economisci 
deg. 

14.  Average  temperature  of  flue  gases 

at  point  of  entering  economiser 

.    deg. 

15.  Average  temperature  of  flue  gases 

at   point    of  leaving   economiser 


16.  Average   draught    suction   in  main 

flue  near  boilers in. 

17.  Weather  and  outside  temperature  \ 

Results. 

18.  Water  evaporated  per  lb  of  coal .  .lb 
ig.    Equivalent    evaporation    per    lb.   of 

coal  from  and  at  2 1 2deg lb 

20.  Equivalent    evaporation    per    lb.   of 

combustible  from  and  at  21  jdeg.  lb 

21.  Weight  of  dry  coal  required  to  eva- 

porate 788,7171b.  of  water  sup- 
plied at  loideg.  (for  24  hours'  run) 
based  on  above  results 

22.  .Saving   of  coal  due  lo  economiser 

for  24  hours'  run lb. 

2^.    Percentage  of  saving  due  to  econo- 
miser   


Economiser 

Economiser 

runnmg. 

not  running. 

19.66 

19.72 

9.=i.3'o 

104.372 

'4.4>7 

■5.932 

.5-. 

788,7,7 

■5-3 
702,610 

4,847.9 

5.292.7 

22.4 
40.i'o 

24-5 
35.634 

40.435 

36,602 

■.347-8 

1,202 

120.3 

■'9-3 

101 

96.4 

237 

620 

607 

^93 

0.83 
Clear 

1.16 
Cloudv 

Moderate 

Moderate 

S--75 

6.73' 

9.586 

7.828 

1 1 . 29 1 

9-243 

95.3'0 

1  l6,6qs 

^■.385 

■8.3 

Note. — The  temperature  of  the  flue  gasess  here  given  does  not 
include  the  night  period  from  12  midnight  to  6  a.m. 


PERSONAL. 

Mr.  Ormond  Higman,  Chief  of  Ihe  Electrical  Inspection  De- 
parlmenl  of  Ihe  Dominion  Government,  returned  last  month  from 
British  Columbia  and  the  Northwest  Territories,  having  been  ab- 
sent several  weeks.  While  there  Mr.  Higman  established  offices 
and  appointed  inspectors  for  these  districts  to  inspect  electric 
light  meters,  in  accordance  with  Ihe  Electric  Light  Inspection 
Act.  He  advises  us  that  the  gas  inspectors  have  been  commis- 
sioned to  act  in  this  capacity,  as  was  the  case  In  Ihe  eastern 
provinces. 

Mr.  W.  McLea  Walbank,  managing  director  of  the  Uichine 
Rapids  Hydraulic  &  Land  Co.,  has  been  elected  a  member  of  the 
executive  committee  of  Ihe  National  Electric  Light  .-\s.socialion 
of  the  I'nited  Stales.  As  Ihe  holding  of  Ihe  executive  offices  in 
Ihe  association  is  an  honor  very  much  sought  after,  the  election 
of  Mr.  Walbank  to  the  execulive  committee  following  Ihe  occu- 
pancy of  Ihe  president's  chair  by  Mr.  Erederic  Nicholls,  is  an  ap- 
preciative recognition  of  the  importance  of  C.inadian  electrical 
interests  on  the  part  of  our  Antcrican  confreres. 
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Jv.ly,  if 


WHY  SOME  LIGHTING  PLANTS  DO  NOT  PAY. 

BV  (IKORGB  WhITeFraSI-K. 

At  the  last  convention  of  the  Canadian  Electrical  Association 
there  were  some  very  valuable  papers  presented  ;  valuable  not 
only  in  themselves,  but  because  of  the  discussions  they  jjave  rise 
to.  Probably  that  one  presenting  feature^  of  most  practical  inter- 
est to  central  station  owners  was  Mr.  Armstronjy's,  on  the  above 
subject,  and  while  necessarily  limited  to  mere  jjeneral  indications 
as  to  the  reasons  for  failure  to  produce  dividends,  many  points 
were  made  of  g-reat  importance.  Mr.  Armstrong,  in  his  last  para- 
graph, st.ites  that  he  had  intended  to  take  up  the  subject  of  "  en- 
gineering and  operation,  taking  np,  first,  the  question  of  selection 
of  apparatus,  etc.,  and  considering  how  far  deviations  from  such 
an  ideal  installation  were  responsible  for  failure  to  get  best  results 
in  a  given  case."  Although  this  part  of  the  subject  seems  thus  to 
be  considered  of  secondary  importance,  I  think  it  really  deserves 
to  be  placed  before  the  other.  I  think  it  will  be  at  once  admitted 
that  for  each  case  there  is  a  certa.n  amount  and  combination  of 
machinery,  lines,  etc.,  that  will  best  and  most  efficiently  perform 
the  work,  and  that  any  deviation  from  this  best  combination  will 
introduce  an  inefficiency  into  the  working.  It  follows,  therefore, 
that  a  poor,  or  even  moderateU'  injudicious  design  or  combination, 
will  impose  on  the  plant  an  inefficiency  that  can  never  be  over- 
come, even  by  the  most  intelligent,  educated  management.  Once 
a  plant  is  bought  and  installed,  there's  an  end  of  it  ;  it  has  got  to 
be  operated  just  as  it  is  ;  and  any  little  expense  arising  from  the 
very  many  possible  errors  in  design  of  a  plant  containing  both  the 
steam  and  electrical  machinery  will  b^  a  yearly  loss  just  as  long 
as  the  plant  continues  to  operate  in  that  state.  You  can  engage 
an  inexperienced  engineer,  and  he  can  learn  ;  \'ou  cannot  teach 
machinery.  In  my  experience,  electric  lighfand  power  plants  in 
the  Dominion  are  not  designed  at  all,  or  if  they  have  been,  it  has 
been  by  someone  who  has  had  machinery-  to  sell,  and  who  has 
therefore  been  more  interested  in  selling  a  plant  than  in  consider- 
ing how  it  is  going  to  operate  afterw"ards.  The  consequence  is 
that,  I  might  really  say,  the  majority  (certainly  the  large  majority 
of  those  I  have  seen),  while  having  evervthing  of  good  quality, 
good  boilers,  engines  and  shafting,  good  dynamos  and  lines,  etc., 
regarded  as  electric  lighting  plants,  and  not  merely  as  exhibitions 
of  different  kinds  of  machinery,  are  very  ill  adapted  for  economical 
operation  under  their  local  conditions. 

Mr.  Kammerer,  in  his  verj'  useful  paper  on  "  Day  Loads,  "  says 
truly  that  now-a-dajs  a  central  station  man  when  purchasing  ma- 
chinery- asks,  not  "What  is  the  price  ?"  but  "  What  is  the  effi- 
ciency?" This  question  itself  indicates  a  ven,-  long  stride  forward; 
but  let  me  suggest  to  central  station  men  that  the  most  vital  ques- 
tion is  not  "  How  am  I  to  get  the  most  efficient  machine  ?  "  but 
"  How  am  I  to  get  the  most  efficient  plant?"  The  dynamo  is  not 
the  only  machine  in  a  plant,  and  efficiency  is  a  matter  involving 
even,-  apparatus  from  the  boiler  to  the  lamp.  The  highest  "plant 
efficiency  '  is  attained  only  when  every-  piece,  of  apparatus  works 
harmoniously  w-ith  the  rest  in  attaining  the  object  for  which  the 
plant  was  constructed,  at  the  lowest  possible  cost.  Regarded  in 
this  light,  a  dynamo  may  have  a  verj-  high  specific  efficiency  and 
yet  be  an  important  factor  in  producing  a  low  "  plant  efficiency." 
This  "  plant  efficiency  "  may  be  defined  in  various  ways,  such  as 
(a)  the  proportion  existing  between  the  maximum  capacity  of  the 
plant  and  the  largest  load  it  ever  carries;  or  (b)  the  proportion  be- 
tween the  actual  kilow-att  capacity  for  twenty-four  hours  and  the 
largest  kilowattage  ever  supplied  during  the  same  time;  or  (c)  the 
proportion  between  the  power  equivalent  of  the  combustible  con- 
sumed under  the  boiler  during  one  run  and  the  electrical  power 
actually  delivered  to  the  lines  during  the  same  time.  None  of  these 
definitions  include  the  plant  efficiency  of  the  lines  and  transform- 
ers, which,  however,  is  also  an  important  matter. 

The  first  definition  may  seem  to  be  rather  unnecessarj-,  in  view- 
of  the  probability  that  at  least  a  man  knows  how  much  to  buy, 
but  a  little  consideration  w-ill  show  that  a  good  many  factors  in- 
fluence the  decision  of  the  proper-sized  plant  for  certain  conditions. 
For  instance,  the  number  and  class  of  residences,  stores,  hotels, 
churches,  etc.,  w^ill  be  an  approximate  guide — taken  in  connection 
with  the  proposed  rates— as  to  the  total  lighting  that  may  ulti- 
mately be  expected,  and  a  verj-  careful  examination  will  very 
closely  show  what  may  be  expected  as  the  maximum  load.  \ow, 
in  both  these  estimates  experience  in  the  electric  lighting  business 
is  necessary,  and  it  is  not  business-like  to  buy  machinery  without 
having  gone  into  them  thoroughly.  In  one  case  that  I  have  in 
mind,  the  ampere  capacity  of  the  plant  wa>  750,  and  the  heaviest 
momentary  load  at  any  time  during  the  year  was  620,  and  that 
lasted  for  just  thirty  minutes.      It  is  evident  that  at  no    time    was 


the  load  more  than  83  per  cent,  of  the  capacity,  and  anyone  who 
has  made  out  a  load  curve  will  see  that  the  average  load  will  be 
about  half  of  this,  or  .say  45  per  cent,  of  capacity — and  this  for  an 
average  of  about  twelve  hours  during  every  twenty-four.  In  this 
case  plant  efficiency  was  low-,  and  imposed  a  constant  loss  that  the 
best  operation  in  the  world  could  not  avoid,  but  that  good  prelimi- 
nary engineering  and  design  could  and  probably  would  have.  It  is 
not  merely  the  unnecessarj-  capacity  of  the  dynamos  alone;  but  the 
whole  plant — engines,  boilers,  lines,  etc. — were  originally  made 
too  large.  Inquiry  elicited  the  facts  that  it  was  purchased  and  in- 
stalled on  the  advice  of  the  agents  of  the  two  manufacturing  com- 
panies who  supplied  the  engine  and  generators,  etc.  Definition 
(a)  takes  into  consideration  merely  the  actual  total  capacitv  of  the 
plant,  without  reference  to  its  division  into  units  or  to  their  ar- 
rangement. Definition  (b)  relates  more  speci.-illy  to  a  plant 
where  current  is  sold  by  meter;  but  (c)  takes  into  account  not 
only  the  total  capacity,  but  also  the  manner  in  which  this  total  is 
subdivided  into  units.  This  subdivision  may  seem  a  rather  unim- 
portant matter.  To  a  person  who  operates  an  electric  light  and 
power  plant  as  a  business  investment  it  is  just  as  important  as 
anything  else  ;  and  the  man  who  buys  on  efficiency  rather  than 
on  price  will  admit  the  soundness  of  the  claim,  because  it  rests 
directly  on  machine  efficiency.  Illustrations  from  actual  cases 
will  have  more  point  than  purely  theoretical  discussion.  Taking 
therefore  the  above  case— the  load  line  for  the  night  that  gave 
the  highest  maximum  for  the  vear  was  as  in  diagram.     Maximum 
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620  amperes  ;  minimum  160  amperes  ;  and  whereas  the  maximum 
was  on  for  half  an  hour,  the  minimum  was  on  for  5  hours.  Is  the 
subdivision  into  units  of  no  importance  in  the  above  case?  The 
minimum  lasted  one-third  of  the  entire  run,  and  was  therefore  an 
important  consideration.  The  plant  w-as  a  D.C.  3-w-ire  one, 
divided  into  two  170  ampere  machines,  and  two  200  ampere  ones, 
with  two  long  stroke  engines  of  1 20  and  65  h.p.  at  80  lbs.  steam,  }^ 
cut-off.  The  engines  belted  on  to  a  shaft  through  clutch  pulleys, 
and  the  shaft  itself  was  divided  in  two  by  a  clutch  coupling.  The 
engines  w-ere  so  arranged  that  the  65  h.p.  drove  that  end  of  the 
shaft  off  which  were  belted  the  tw-o  160  ampere  dynamos,  while 
the  120  h.p.  belted  on  to  the  shaft  driving  the  two  200  ampere 
machines  ;  the  clutch  coupling  of  course  permitted  the  running  of 
the  entire  plant  as  one.  The  machines  were  over  compounded 
10%,  giving  120  volts  at  full  load.  Now  let  us  analyze  the  work- 
ing of  the  station  on  the  night  of  the  given  load  line.  From  4  p.  m. 
to  5  p.m.  there  were  about  400  amperes,  just  enough  for  the  two  200 
ampere  machines,  which  we  will  designate  XX,  (the  others  being 
YY).  The  kilowattage  therefore  was  48, 000 — or  64  h.p.  Allowing 
.\X  an  efficiency  of  90%,  required  nearly  71  h.p.  to  drive  them,  not 
taking  two  belt  losses  into  account.  This  was  closely  the  pow-er 
of  the  65  h.p.  engine,  but  running  this  engine  necessitated  running 
the  entire  shaft,  and  the  tw-o  empty  YY  dynamos.  So  that  the 
120  h.p.  engine  had  to  be  used,  aud  had  to  run  on  about  80  h.p. 
or  66%  load — not  very  efficient,  .lit  5  p.m.  the  load  was  above 
the  capacity  of  the  XX  machines,  so  the  YY's  were  thrown  in  as 
well,  with  a  total  combined  capacity  of  750  amperes.  Thus  from 
5  p.m.  to  10  p.m.  the  percentage  of  the  load  to  the  capacity  of  the 
machines  varied  gradually  from  53  %  to  83%,  and  then  back  to 
53%  again.  Looking  at  the  engine  plant  during  the  same  time  ; 
at  5  o'clock  the  120  h.p.  engine  was  running  on  about  65%  load. 
Wlien  550  amperes  w-ere  reached,  this  engine  w-as  about  properly 
loaded,  counting  dynamo  efficiency  at  that  point  as  85%,  and 
allowing  for  belts  and  shafting.  At  this  point,  therefore,  thg  65 
h.p.  engine  had  to  be  throw-n  in  ;  so  we  now  have  engines  to  a 
capacity  (economical)  of  185  h.p.  doingabout  120  h.p.,  again  65°,,. 
From  now — 6  30  to  8.30  p.m. — the  total  load  carried  by  the 
engine  plant  varies  from  65%  up  to  73%  and  back  to  65  again. 
-From  8.30  (at  which  point  the  small  engine  is  thrown  out)  to  10 
p.m.  the  120  h.p.  engine  runs  on  a  percentage  falling  from  about 
ioo%down  to  65%.  Now  returning  to  the  generators  —at  lop.m. 
XX  have  a  100%  load  falling  to  about  75%  at  11.15  P-m.  There 
the  YY  machines  are  thrown  in  instead,  with  a  load  dropping 
from  about  100%  at  11.15  'Liwn  to   about  50%  at   midnight,  which 
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percentage  is  kept  for  five  hours,  till  5  a.m.,  and  then  rises 
gradually  to  about  72%.  During  this  period,  from  10  p.m.  down 
to  about  II  p.m.,  the  120  h.p.  engine  must  be  run  because  the 
other  would  hardly  have  the  power ;  it  runs  on  a  percentage 
of  load  falling  from  65%  down  to  about  58%.  At  about  11  p.m 
the  65  h.p.  will  take  care  of  the  load  and  from  now  on  to  7  a.m. 
it  can  run  with  percentage  of  load  falling  froiti  about  100%  down 
to  50%  shortly  after  midnight,  keeping  it  up  till  5  a.m.,  and  then 
gradually  rising  to  about  75%.  for  clearness  sake  I  give  a  dia- 
gram showing  the  percentage  of  full  load  at  which  the  two  p.irls 
of  the  plant  operated,  taken  from  the  above  figures  ;  the  ]ier- 
centage  taken  being  that  of  the  load  at  any  moment  relative  10 
the  full  capacity  of  such  machines  as  were  actually  irscd  to  give  it. 
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-A  study  of  these  diagrams  will  be  interesting.  Take  No.  2. 
For  just  two  hours  during  fifteen  hours  were  any  dynamos  run- 
ning at  full  load,  and  therefore  at  full  efficiency.  For  about  five 
hours  the  combined  dynamo  plant  had  an  average  of 
about  75%  of  full  load,  and  therefore  an  efticienc\'  of  about 
85%.  For  another  five  hours  the  YV  dynamos  had  above 
50%  load,  and  an  efficiency  therefore  of  about  So',.  Take  dia- 
gram No.  3.  During  the  whole  fifteen  hours'  run,  it  will  appear 
at  a  glance,  that  the  steam  plant  was  little  more  than  half  loaded. 
The  efficiency  of  a  steam  plant  is  not  very  high  under  the  most 
favorable  circumstances;  what  it  is  under  the  conditions  outlined  I 
leave  to  each  one  to  determine  for  himself.  It  maj-  be  thought 
that  this  is  a  special  case  selected  as  a  horrible  example.  I  beg 
to  state  that  it  is  a  very-  fair  sample  of  the  kind  of  engineering 
that  results  from  the  designing  of  power  plants  being  left  to  those 
intere.sted  in  the  sale  of  machinery.  I  might  give  illustrations 
from  a  score  of  such  plants  in  which  the  application  of  principles  de- 
rived from  the  experience  of  electrical  engineers  would  have  had 
the  most  beneficial  effects,  if  they  had  been  applied  to  the  prelimi- 
nary engineering  and  design.  There  are  some  very  obvious  morals 
pointed  by  diagrams  2  and  3.  About  the  most  so  is  the  advisa- 
bility of  designing  a  plant  (both  as  regards  steam  and  electrical 
machinery)  with  reference  to  the  minimum  load,  quite  as  much  as 
the  maximum.  Another  is  that  the  full  load  efficiency  of  machines 
is  not  of  such  great  importance  as  the  half  load.  Of  course,  in 
such  a  plant  as  the  above,  it  is  possible  to  improve  matters  by 
varying  steam  pressure  in  accordance  with  load,  and  allowing 
engines  to  work  up  to  half  stroke;  but  this  will  simply  be  an 
expedient,  and  what  1  particularly  desire  to  point  out  is  that  pre- 
liminary engineering  is  of  even  more  importance  than  good  opera- 
tion, because  it  depends  on  design  whether  the  plant  (not  individ- 
ual machines)  will  be  efficient  or  not. 

But,  while  preliminery  engineering  design  has  very  great 
influence  on  subsequent  economy  of  operation,  the  business  policy 
outlined  from  the  start  has  almost  as  great.  This  has  to  do  with 
rates  for  lighting  and  power  for  the  various  different  classes  of 
consumers,  rebates,  lighting  areas,  method  of  collection,  method 
of  purchase  of  supplies,  and  many  such  points.  It  has  always 
appeared  to  me  that  rates  for  incandescent  lighting  are  capable 
of  being  greatly  reduced.  Instead  of  placing  them  at  such  figures 
as  that  even  very  small  houses  can  take  light,  they  are  generally  so 
high  that  only  the  best  can  afford  it.  I  am  quite  convinced  that  in 
man\'  plants  a  20%  cut  in  rates  would  be  com|)ens;iled  for  by  a 
more  than  a  counterbalancing  rise  in  business;  and  in  this  I  speak 
from  experience  derived  from  some  plants  that  I  am  now  manag- 
ing. The  rate  question — and  the  other  as  to  who  is  to  do  the 
wiring,  the  customer  or  the  company — and  some  others  can  be 
altered  from  time  to  time;  but  the  plant,  once  in,  has  got  to  slay. 
Mr.  .Armstrong  says  truly  that  "there  is  to-day  no  industry  repre- 
senting an  equivalent  money  investment  on  a  possibility  of  public 
service  which  is  so  generally  managed  by  men  who  know  nothing 
about  it.  "  The  reason  is  not  far  to  seek.  The  electric  lighting 
industry  is  of  comparatively  recent  date,  and  it  is  not  such  a  very 
long  time  ago  since  first  it  began  to  be  discovered  that  it  was 
susceptible  oi'  being  speci.'ilized.  The  growth  aiul  tlevelopment 
of  the  business,  and  the  competition  of  rival  ilUiiniTi.inIs,  has  had 
the  effect   of  evolving  a  new  class  of  engineer     the    centnil    sta- 


tion manager — and  as  time  goes  on  and  electric  lighting  business 
is  better  studied  the  new  class  of  engineer  will  become  a  neces- 
sit)',  and  investors  will  recognize  his  importance.  The  time  is 
surely  coming  when  central  station  owners  will  require  some  bet- 
ter qualification  in  their  manager  than  the  willingness  to  work  for 
$30  per  month. 

TRADE  NOTES. 

The  Stevens  Manufacturing  L"o.,  of  London,  Ont.,  have  recent- 
ly closed  contracts  for  a,  500  light  plant  for  the  town  of  Brussels, 
500  light  plant  for  BIyth,  and  60  light  arc  plant  for  Lucknow. 

Sadler  &  Haworth,  belting  manufacturers,  of  Montreal  and 
Toronto,  have  just  furnished  the  Hull  &  .\vlmer  Electric  Railroad 
with  two  double  leather  main  driving  belts  one  hundred  and  thirty 
feet  long  and  thirty-six  inches  wide. 

The  Robb  Engineering  Co.  are  building  two  300  horse  power 
tandem  compound  engines,  one  for  the  Halifax  Electric  Tramway 
Co.,  and  the  other  for  the  St.  John  Railway  Co.  This  makes 
five  of  these  engines  sold  to  the  Halifax  Company. 

The  Kay  Electric  Co.,  of  Hamilton,  have  completed  the  in- 
stallation of  an  electric  light  and  ventilation  plant  for  the  Ontario 
Agricultural  College,  Guelph.  This  firm  have  also  recently  fur- 
nished a  15  h.p.  motor  for  the  Shipe  Wood  Rim  Co.,  of  Toronto, 
a  250  light  generator  for  \V.  Davidson,  and  one  for  Donald 
Fraser,  of  Frcdericlon,  as  well  as  several  motors  for  Ottawa  and 
other  eastern  points. 

The  new  lumber  mills  and  grounds  of  Messrs.  D.  &  J.  Ritchie 
&  Co.,  at  Newcastle,  N.  B.,  have  been  equipped  with  an  electric 
light  plant  by  John  Starr,  Son  &  Co.,  Ltd.,  Halifax.  The  instal- 
lation consists  of  about  200  incandescent  lamps  of  16  and  1^2  c.p., 
and  by  it  the  output  of  the  mills  will  be  much  increased.  Messrs. 
Starr  make  a  specialty  of  installing  electric  plants  in  lumber  fac- 
tories, and  many  of  these  in  Nova  Scotia  and  New  Brunswick 
have  been  equipped  by  them. 

The  Boiler  Inspection  and  Insurance  Company,  of  Toronto, 
have  made  a  new  departure,  namely,  the  inspection  of  electrical 
dynamos  and  motors  in  Montreal.  Mr.  R.  A.  Ross  has  been  re- 
tained as  consulting  engineer,  and  skilled  inspectors  will  make 
periodical  inspections  and  keep  the  machinery  in  proper  running 
order.  By  this  means  the  risk  of  having  the  power  supply  stopped 
is  greatly  lessened,  while  the  annual  cost  of  maintainance  is  a 
fixed  sum  and  can  be  better  provided  for.  The  company  antici- 
pate considerable  business  in  this  direction. 

The  Packard  Electric  Co.,  of  St.  Catharines,  Ont.,  were 
compelled  to  operate  their  factory  day  and  night  during  the  month 
of  June  in  order  to  supply  the  demands  of  their  customers  for 
lamps  and  transformers  for  the  Jubilee  celebration,  while  many 
orders  remained  unfilled.  It  is  learned  that  Packard  lamps  were 
exclusively  used  in  the  decorations  at  the  Parliament  Buildings  at 
Ottawa.  The  new  type  "  L  "  transformer  was  the  one  principally 
used  for  the  above  purpose.  One  unique  feature  of  this  trans- 
former is  that  it  requires  but  one  cross-arm  upon  the  pole,  and 
does  not  require  any  separate  hangers,  the  arrangement  for  hang- 
ing being  permanently  attached  to  the  transformer. 

The  Goldie  &  McCulloch  Co.,  of  Gall,  Ont.,  advise  uS  that  they 
have  lately  made  the  following  sales  of  machinery: — Win. 
Doheriy  &  Co.,  Clinton,  100  h.p.  "Wheelock  "  engine  ;  Methodist 
Book  &  Publishing  House,  Toronto,  85  h.p.  "Wheelock"  engine, 
with  shafting,  pulleys,  friction  clutches  and  couplings;  The  C.  P. 
R.  Co.,  for  elevator  al  Owen  Sound,  400  h.p.  "Wheelock  "  engine 
with  two  steel  boilers,  condenser  and  all  connections;  Jacob  Zur- 
brigg,  New  Hamburg,  60  h.p.  "  Ideal  "  engine  and  boiler;  Toronto 
Electric  Motor  Co.,  Toronto,  35  h.p.  "Ideal"  engine  ;  Graven- 
hurst  Sanilarium,  Gravcnhursi,  40  h.p.  "  Ideal  "  engine  ;  McGill 
Uni\ersily,  .Montreal,  100  h.p.  "Ideal"  engine;  Geo.  Munro, 
Thamesville,  60  h.p.  steel  boiler  ;  Wingham  Electric  Light  Co., 
Wingham,  68  h.p.  "Ideal"  engine,  with  75  h.p.  boiler  and  all 
connections  ;  Smuggler  Gold  Mining  &  Milling  Co.,  Fairview,  B. 
C,  25  h.p.  engine  and  30  h.p.  boiler;  Johnson  Electric  Co., 
Toronto,  60  h.p.  "Ideal"  engine  and  boiler;  New  Hamburg 
Mfg.  Co.,  New  Hamburg,  six  locomotive  fire  box  boilers;  lot  of 
milling  machinery  10  Plattsville  Milling  Co.,  Platlsville  ;  The  R. 
Forbes  Co.,  Hespeler,  woollen  mill  machinery  ;  S.  Larue,  Moun- 
tain, heading  turner  :  Findlay  ^'oung,  Killarney,  Man..  85  h.p. 
"Wheelock"  engine  ;  Win.  Carey  &  Son,  Windsor,  \.S.,  lot  of 
wood-woiking  machinery;  Win.  Mason  &  Son,  Oliawa,  wood- 
working machinery:  IVrguson  &  Pallinson,  Preston,  six  hydrants; 
The  Tillson  Co.,  Tilsonburg,  flour  mill  machinery;  Jas.  .-\.  Wilson, 
Canlley,  Que.,  complete  sawmill  outfil,  engine,  boiler,  sawmill 
machinery,  and  shafting  ;  John  Phillip,  Giand  Valley,  So  h.p. 
"Ideal"  engine;  Auld  Bros.,  Shetland,  a  lot  of  mill  machinery. 
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THE  REVOLVING   FIELD  TYPE  OF  ALTER- 
NATING CURRENT  GENERATOR. 

The  development  of  the  revolving  field  type  of  alter- 
nating- current  generator,  and  the  standardization  of  a 
complete  line,  both  lor  the  monocyclic  and  three-phase 
systems,  has  of  late  occupied  the  attention  of  the  engi- 
neering department  of  the  General  Electric  Company, 
with  successful  results.  The  alternators  are  designed 
for  the  standard  frequency  of  60  cycles,  and  tor  pressures 
ranging  between  500  and  5,000  volts. 

The  machines  are  built  on  the  same  lines  as  the  Cana- 
dian General  Electric  type  of  induction  motor.  The 
stationary  armature  is  built  up  of  laminations  stamped 
from  specially  selected  and  tested  steel  plates.  Ample 
spaces  are  left  for  ventilation,  and  the  coils  are  covered 
and  protected  by  shields.  The  base  of  the  armature  is 
of  smooth  cast-iron,  and  the  pedestals  supporting  the 
bearings  are  provided  with  spherical  seats,  which  sup- 
port the  boxes  and  allow  of  perfect  alignment. 

The  removal  bearings  are,  of  course,  self-oiling,  with 
the  oilways  so  cut  as  to  give  an  even  flow  of  oil 
from  the  resting  places  of  the  rings  in  the  shaft  to 
the  end  of  the  bearings 
where  the  oil  returns 
to  the  reservoir. 

The  revolving  field 
is  extremely  simple  of 
construction.  It  is 
merely  an  iron  spider 
mounted  on  a  shaft 
carrying  a  soft-steel 
ring  serving  as  a  yoke 
for  the  pole  pieces, 
which  are  made  up  of 
laminated  iron  with 
polar  projections.  The 
field  coils  are  re- 
movable, and  in  the 
larger  sizes  are  wound 
with  flat  copper  strips 
placed  edgewise,  to 
allow  of  free  egress 
from  the  coils    of  any 

heat.      The  armature  can  be  moved  along   the  base  to 
facilitate  access  to  fields  and  armature  winding. 

With  a  high  efficiency,  these  alternators  combine 
good  inherent  regulation,  and  can  be,  if  desired,  com- 
pounded for  accurate  automatic  regulation.  Such  com- 
pounding in  certain  cases  is  not  necessary  to  convenient 
operation,  and  may  be  omitted.  When  compounded  a 
commutator  is  mounted  on  the  shaft  and  rectifies  current 
supplied  from  a  series  transformer  in  the  main  circuit. 
These  compounding  devices  are  not,  however,  included 
in  the  generator,  properly  so  called.  They  come  under 
the  head  of  extras.  The  temperature  of  the  armature 
and  the  field  windings  does  not  rise  above  45  degrees 
centigrade  above  that  of  the  surrounding  atmosphere. 

The  new  type  of  generator  is  not,  of  course,  intended 
to  displace  the  revolving  armature  type.  The  revolving 
field  type  has  its  own  special  field  of  usefulness.  It  is 
free  from  high-potential  collector  rings  and  commutators, 
the  only  collector  rings  being  the  two  used  to  bring  the 
exciting  current  to  the  revolving  fields.  The  high-po- 
tential part  of  the  alternator — the  armature — being  a 
stationary  structure,  can  be  wound  and  insulated  tor 
much  higher  pressures  than  is  desirable  for  revolving 
armatures,  and  the  current  can  be  fed  directly  into  the 
line  without  the  intermediary    of   step-up  transformers. 


All  the  high-potential  terminals  are  effectually  insulated. 

The  revolving  field  alternators  can  be  wound  for  the 
two-phase  system  when  desired,  and  when  so  wound  are 
so  arranged  that  armature  coils  can  be  cut  in  or  out  to 
give  independent  regulation  of  the  two  phases. 

During  the  past  year  the  Canadian  General  Electric 
Company  has  sold  a  number  of  machines  of  this  type, 
some  for  belt  drive,  but  principally  for  direct  connection 
to  water  wheels.  The  illustration  shows  a  750-kilowatt, 
40-pole,  three-phase  machine,  running  at  175  revolutions 
and  delivering  current  at  4,400  volts.  It  is  one  of  twelve 
which  will  be  used  on  the  Lachine  Rapids  installation. 

Two  more  generators  of  the  same  type  and  size  are 
now  being  constructed  for  the  30-mile  transmission  ot 
the  West  Kootenay  Power  &  Light  Company.  For  very 
low  potential  work  this  type  is  especially  well  adapted, 
two  of  150-kilowatt  capacity  each  being  in  use  at  the 
Wilson  Carbide  Companj-'s  works  at  Merritton,  Ont. 


C.  G.  E.  Alternating  Generator,  Rfvolvinc.  Field  Type. 


HOW  MANCHESTER  IS  LIGHTED. 

The  corporation  of  Manchester,   England,  owns  and 
operates    a  large    electric    lighting    system,    which  has 

recently  been  fitted 
with  the  largest  stor- 
age battery  in  the 
United  Kingdom.  It 
is  not  located  in  the 
central  station  where 
the  current  is  gener- 
ated, but  about  a  mile 
distant,  in  a  special 
sub-station.  The  cur- 
rent is  distributed  in 
Manchester  by  what  is 
known  as  the  five-wire 
sjstem,  a  modification 
of  the  method  followed 
by  the  Edison  lighting 
companies  in  this 
country.  The  current 
as  it  is  taken  from  the 
wires  is  of  insufficient 
voltage  to  charge  the 
battery,  and  is  accordingh-  transformed  by  a  motor- 
generator  to  a  current  of  510  volts.  The  battery  con- 
sists of  224  large  cells,  each  containing  73  plates.  The 
cells  are  made  of  heavy  sheet  lead,  and  are  carried  on 
iron  and  timber  stands.  The  entire  installation  is 
divided  into  four  distinct  batteries  of  fifty-six  cells  each, 
coupled  to  the  five-wire  network  of  mains.  Each  of  the 
batteries  thus  formed  is  further  subdivided  into  two 
parts,  one  consisting  of  the  battery  proper  of  forty-four 
cells,  and  the  other  a  regulating  battery  of  twelve  cells. 
All  the  cells  are  placed  in  five  arched  vaults  under  a 
street,  three  of  the  vaults  containing  the  main  batteries, 
the  fourth  being  used  for  the  regulating  cells,  and  the 
fifth  holding  the  motor-generator  and  switchboard.  The 
normal  maximum  rate  of  discharge  of  the  plant  is  600 
amperes  from  each  of  the  four  batteries,  or  a  total  cur- 
rent of  2,400  amperes  delivered  at  100  volts  to  the  mains. 
The  average  rate  of  discharge  is  300  amperes,  which  is 
also  the  normal  charging  rate.  The  entire  night  load 
after  midnight  is  taken  by  the  cells,  thus  allowing  a  large 
reduction  in  the  number  of  men  employed  from  loo'clock 
in  the  evening  until  6  on  the  following  morning,  while  on 
Sundays  relief  is  also  given  to  the  men  working  during  the 
day,  the  battery  taking  the  day-load  up  to  4  o'clock  in  the 
afternoon  in  addition  to  the  load  of  the  previous  night. 
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ELECTRICAL  DEVELOPMENT  IN 

AUSTRALIA. 

Mr.    J.    S.  Larke,   of  Sydney,   N.  S.  W.,   writing-  to 

the    Dominion    government    under  date    of  April  loth, 

1897,     gives     the     following     particulars     of    electrical 

matters  in  Australia  : 

ELECTRICAL    WORK. 

The  railway  construction  branch  of  the  Department 
of  Public  Works,  of  the  government  of  this  colony,  will 
shortly  complete  plans  and  specifications  for  an  electric 
street  railway  for  this  city. 

The  city  of  Sydney  last  year  secured  powers  to 
effect  a  loan  of  a  million  and  a  half  dollars  to  erect 
plant  for  lighting  the  city  by  electricity.  Pending  the 
conclusion  ot  negotiations  with  the  government  respect- 
ing a  common  supply  tor  lighting  and  street  railways, 
nothing  has  been  done  in  the  matter.  It  is  possible 
that  within  a  short  time  tenders  will  be  asked  for  both 
ot  these  important  works,  and  if  Canadian  electrical  com- 
panies desire  to  compete  it  is  advisable  that  they  should 
watch  for  the  advertisements.  It  is  probable  that  the 
advestirements  will  appear  in  London  and  this  city  at 
the  same  time  time,  so  that  the  London  advertisements 
would  be  first  seen  in  Canada.  There  will  be,  un- 
doubtedly, an  extension  of  electrical  works  in  .Australia, 
at  a  much  more  rapid  rate  than  has  hitherto  been  the  case. 
Melbourne  has  a  very  effective  cable  system,  but  with 
that  and  another  exception  all  the  cities  of  the  colonies 
are  served  by  horse  or  steam  lines  or  busses,  when  an 
electrical  system  would  be  preferable. 

At  the  request  of  a  Canadian  company  I  have  made 
inquiries  into  the  consumption  of  carbons  in  these 
colonies,  with  the  following  result  : — 

CARBONS. 

The  total  consumption  of  carbons  in  Australasia  is 
estimated  to  be  about  three  millions  per  annum.  In 
New  Zealand  and  Victoria  electric  lighting  has  made 
greater  progress  than  in  this  colony. 

No  approximation  of  the  sizes  used  can  de  given,  but 

in    the    Railway  Department  of  New   South  Wales  the 

following  are  the  sizes,  number  of  each  sort,  and  prices 

paid  in  1896  : — 

s.  d. 

BrocUie-I'ell,     qin.,  13  mm.,  solid  ;  12,000  per  hundred.  .  .    3   10 

"             15          15             cored;  5,000           "           . .  .  lo     6 

"             15          13                 "  8,000           "           ...70 

"             12          18                 "  10,000           "           ...  10     o 

"              9          18                 "  2,ooc  pel  hundred  ft..   7     9 

"            12          15             solid  ;  4,000             "            ..80 

"              9          15                 "  5,000             "            ..6     b 

"             15          iS             cored;  2,000             "            ..12     6 

Brush,  12  in.,  11  mm.,  solid,  coppered,  12,000  per 
thousand  feet,    £2  7^  ^'^■ 

The  thickness  is  given  as  in  the  case  of  all  carbons 
here  in  millimetres.  The  Post  Office  Department  uses 
12x12  and  12x18,  13x9  and  13x15.  As  a  rule  the 
Post  Office  Department  and  electric  light  companies 
paid  slightly  higher  rates  than  those  paid  by  the  Rail- 
way Department. 

The  following  letter  from  the  Department  of  Cus- 
toms, Melbourne,  gives  the  information  respecting 
N'ictoria  : — 

"  In  reply  to  your  enquiry  of  the  i6th  instant,  relative 
to  electric  carbons,  I  beg  to  state  that  the  quantity  of 
goods  imported  is  not  available,  the  item  being  included 
under  the  heading  of  '  Electrical  Goods.'"  Those  used 
by  the  government  of  Victoria  are  all  tendered  for  in 
the  colony. 

The  Railway  Department  uses  1  1  millimetres  solid 
and  cored  carbons,  for  which  they  pay  under  the  present 


contract,  ;£'2  per  1,000.  Brush  carbons  the  same  size 
are  also  bought  for  £2  per  1,000,  ail  of  ten  ampere 
currents. 

The  Postal  Department  uses  the  following  under 
present  contract  : — 

12  mm.  carbons,  cored,  12",  8,000  at  £.2  14  o  per 
1,000. 

12  mm.  carbons,  plain,  7",  2,333  ^^  £-  '4°  per 
1,000. 

13  mm.  carbons,  cored,  15",  2,500  at  £2  18  o  per 
1,000. 

19  mm.  carbons,  cored,  13",  1,083  at  ;^2  18  o  per 
1,000. 

11  mm.  carbons,  plain,  12',  2,000  at  £2  10  o  per 
1,000. 

9  mm.  carbons,  plain,    9",  750  at  ;^i   10  o  per   1,000. 

Those  supplied  at  the  Parliament  House  are  the 
"  Conradty,"  at  ;£.4  4s  od  per  1,000  ;  size,  7  16  in.  x  12 
in.  moulded. 

The  city  corporation  uses  Fooke's  and  Hartmann's 
under  the  present  contract;  size,  7  16  in.  x  12  in.  (11 
mm.),  the  yearly  estimate  being  600,000  at  £1  12s  lod 
per  1,000. 

The  estimated  number  used  annually  by  the  various 
government  departments  in  X'ictoria  and  the  city  coun- 
cil is  750,000. 

I  think  the  demand  for  carbons  will  increase,  but  it  is 
not  doing  so  rapidly  just  now. 

The  carbons  used  here  are  mainly  imported  from 
Austria.  L'nited  States  makers  have  sent  some  here, 
but  they  have  made  no  headway.  The  opinion  seems 
to  be  that  they  are  much  higher  in  price  and  inferior  in 
quality  to  the  Austrian. 


ANNUAL  MEETING  OF  THE  ROYAL 
ELECTRIC  CONPANY. 

The  Royal  Electric  Company  held  their  annual 
meeting  in  Montreal  on  July  8th,  at  which  the  following 
directors  were  re-elected  :  Hon.  J.  R.  Thibaudeau, 
president  ;  D.  Morrice,  vice-president  ;  F.  L.  Beique, 
A.  Brunei,  Allan  Macdonnell,  F.  S.  Holt,  Edwin 
Hanson,  J.  A.  L.  Strathy,  and  Robert  Cowans. 

The  annual  report  showed  the  revenue  for  the  year 
to  be  $900,348. 10,  and  the  expenditure  for  labor,  ma- 
terials, operation,  maintenance  and  general  expenses, 
8656,467.99,  leaving  a  gross  profit  of  8243,880.11. 
Deducting  interest  and  fixed  charges  of  $43,245.83,  left 
a  net  profit  from  business  of  $200,634.24.  From  this 
net  profit  four  quarterly  dividends  of  2  per  cent,  each 
were  declared. 

Additions  and  improvements  to  the  factory  and  its 
equipment  to  the  value  of  858,210.23  were  made  during 
the  year,  and  on  lighting  stations,  lines  and  installations 
and  general  construction  the  sum  of  899,880.30  had 
been  expended  for  a  like  purpose.  The  total  value  of 
the  additional  equipment  was  thus  $158,090.53. 

In  connection  with  the  placing  of  new  generators  and 
switchboards  in  the  incandescent  lighting  station,  a 
work  completed  in  November  last,  it  was  noted  that  the 
saving  in  fuel  resulting  therefrom  amounted  to  4,015  tons. 

During  the  Queen's  Jubilee  nearly  20,000  incandes- 
cent lights  and  about  200  arc  lights  were  provided  by 
the  company  in  addition  to  the  requirements  of  regular 
customers.  During  the  month  of  .-Xpril  last  arrange- 
ments were  completed  for  placing  the  balance  of  the 
authorized  capital  stock  of  the  company,  namely, 
8250,000  par  value,  in  London,  England. 


CANADIAN     EbECTRlCAu     NEWS 


July,  1897 


DIRECT  CURRENT  MULTIPOLAR  DYNAMO. 

Tm;  aL-companyinij  ilKistralions  represent  a  new  type 
of  direct  current  multipolar  dynamo,  manufactured  by 
the  Electrical  Construction  Company,  of  London,  Lim- 
ited, and  speci- 
ally adapted  for 
isolated  light- 
ing plants.  A- 
mong  other  fea- 
tures the  manu- 
facturers claim 
for  this  machine 
the  following 
points  of  merit : 
A  minimum 
number  of  parts 
are  employed  in 
itsconstruction, 
and  all  the  me- 
chanical details 
are  so  perfect  in 
design  that  ab- 
solute inter- 
changeability  of 
parts  is  obtain- 
ed. 

The  field  mag- 
nets   are    made 


and    are    secured     to     the     pole     pieces     by     suitable 
clamps. 

The  slotted  type  of  armature  is  used  on  this  machine. 
The    coils   are   so  designed  and  placed  in  the  armature 


from 


a    specia 


quality  ot  cast 
steel,  and  the 
metal  is  so  plac- 
ed, and  so  used, 
that  there  is  no 
choking  of  lines  at  any  point  of  the  magnetic  circuit  ; 
nor  has  any  attempt  been  made  to  work  the  magnetic 
frame  to  its  full  limit  of  saturation. 

The  shunt  and  series  coils  are   wound    up   separately, 


Open  View — Direct-Ci'rrent  Mtltipolar  Dynamo. 


that  they  are  interchangeable  at  every  point.     They  are 
of  equal  length  and  ample  conducting  capacity. 

The  commutator  is  very  large  and  designed  for  the 
use  of  carbon  brushes.  The  carbon  brushes  are  so 
constructed  that  the  contact  between  the  carbon 
and  the  machine  terminals  is  through  a  flexible 
conductor  strip  clamped  securely  to  the  carbon 
brush.  This  design  absolutely  prevents  arcing 
between  the  brush  and  its  holder. 

The  bed-plate  is  made  in  one  piece,  and  is 
very  stiff  and  strong ;  it  supports  the  barrel 
bearings  of  the  armature,  which  are  of  the  self- 
aligning  and  self-oiling  type. 

The  apparatus  is  made  in  the  following  sizes, 
viz.,  4,  7^,  15,  20,  30,  40  and  60  k.w. 

The  Electrical  Construction  Company  also 
manufacture  a  complete  line  of  direct-current 
stationary  motors,  in  sizes  from  one  to  one 
hundred  horse  power,  and  have  a  fully  equipped 
repair  shop.  Their  office  is  at  90  York  street, 
London,  Ont. 


New  Type  Direct-Clrrent  Miltipola'r  Dynamo. 


The  city  council  of  Grand  Forks,  B.  C. ,  wil)  borrow  money 
with  which  to  purchase  an  electric  light  plant. 

The  town  of  Owen  Sound,  Ont.,  have  accepted  an  offer 
made  by  the  Owen  Sound  Electric  Light  Company  to  supply 
30  lights  at  $7S.oo  per  year,  running  under  the  moonlight 
schedule. 

The  nii'lor  of  the  new  swing  bridge  at  Hamilton  Beach 
burned  out  recently,  and  the  bridge  had  to  be  swung  by  hand, 
fames  Eust.ace,  the  young  man  who  was  operating  the  bridge 
when  the  motor  burned  out,  had  a  narrow  escape,  his  watch 
chain  being  fused  and  his  face  singed.  The  accident  was 
caused  in  a  peculiar  manner.  When  Eustace  was  in  the  power 
house  his  watch  chain  fell  across  a  wire,  making  a  short  arma- 
ture and  sending  up  a  blaze  several  feet  into  the  air. 
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WESTERN  ONTARIO  LIGHTING  PLANTS. 

Below  will  be  found  briet  descriptions  ot  several 
electric  lighting  plants  in  Western  Ontario,  from  the 
perusal  of  which  some  points  of  instruction  may  be 
gathered. 

DRESDEN    ELECTRIC    LIGHT    PLANT. 

The  old  plant  in  this  town  was  tiUally  destroyed  by 
fire  in  August,  1S96,  and  the  present  plant  was  installed 
in  September  following.  It  is  located  in  a  detached  brick 
one-story  building,  20  x  40  feet,  and  is  an  alternating 
system,  a  Thomson-Houston  generator,  with  speed  of 
1,500  revolutions,  furnishing  current  for  nine  arc  lights 
and  about  300  incandescent  lamps.  The  switch-board 
is  fitted  with  Canadian  General  instruments  of  latest 
design.  One  of  the  special  features  of  this  plant  is 
said  to  be  the  very  satisfactory  service  to  patrons. 

The  belt  is  run  direct  from  engine  to  dynamo,  no 
counter-shafting  being  used.  The  steam  power  is  sup- 
plied by  a  95  h.  p.  boiler  and  an  85  h.  p.  Leonard  Ball 
automatic  cut-oflf  engine.  The  plant  is  under  the  effi- 
cient management  of  Mr.  W.  F.  Jameson,  and  is  owned 
by  Mr.  J.  E.  Gordon,  the  proprietor  of  the  Dresden 
stave  mills. 

ST.     M.\RV'S    ELECTRIC    LIGHT    PLANT. 

This  plant,  owned  and  operated  by  Mr.  L.  H.  Reesor, 
is  furnishing  a  very  satisfactory  service  to  the  citizens 
of  St.  Marys.  The  company  have  installed  now  about 
1,000  incandescent  lights  of  16  candle  power.  Their 
power  house  is  conveniently  situated  in  a  central  locality 
and  is  equipped  with  a  National  500  light  machine  and 
two  50  Ball  arc  generators,  with  National  switch-board 
and  instruments. 

In  connection  with  the  plant  there  is  a  well  equipped 
stock  room,  provided  with  shelving  and  compartments, 
and  well  stocked  with  all  the  necessary  parts  required 
for  repairs.  Power  is  supplied  by  two  50  h.  p.  turbines, 
supplemented  by  a  steam  engine  to  maintain  an  equal 
running  power.  Mr.  VV.  J.  Stevenson  is  the  electrician 
in  charge. 

FOREST    ELECTRIC    LIGHT    COMPANY. 

The  electric  light  plant  at  Forest  is  owned  and  oper- 
ated by  Messrs.  Hamilton  &  Proutt,  the  well  known 
planing  mill  proprietors.  It  is  located  in  a  commodious 
brick  addition  to  their  mill,  and  is  equipped  with  800 
light  Royal  dynamo  for  their  incandescent  light  system, 
and  a  50  arc  light  Thompson  gnnerator  for  arc  street 
lamps.  A  special  feature  of  this  plant  is  a  handsome 
marble  switch  board,  6x4  ft.,  fitted  with  General  Elec- 
tric instruments.  The  mill  engine  supplies  the  necessary 
power.  This  company  are  at  present  furnishing  about 
250  incandescent  lamps  and  11  arc  lights. 

I'ETROLIA  ELECTRIC  LIGHT,   HEAT   AND  POWER  COMl'.WV. 

The  officers  ot  the  above  company  are  as  follows  :  G. 
^'.  Ashworth,  president ;  Walter  MacDonald,  vice- 
president  and  secretary;  W.  H.  Ashworth,  manager. 
The  plant  was  installed  and  commenced  service  on 
January  15th,  1895.  The  power  house  is  a  frame  struc- 
ture 35x70  ft.,  with  flat  root.  The  driving  plant  consists 
of  two  boilers,  one  of  100  h.p.  and  the  other  of  150  h.p. 
capacity,  and  a  100  h.p.  Wheelock  condensing  engine, 
with  thirteen  foot  fly-wheel.  The  generators  are  a 
Thomson-Houston  1,000  light  alternator,  a  50  light  arc, 
and  a  350  light  Royal,  for  use  when  overloaded,  the 
switchboard  instruments  being  from  the  Canadian  Cien- 
eral  h-lectric  Co.  Their  set  vice  at  first  consisted  o(  30 
arc  lights  and  about  200  incandescent  lamps,  but  at 
present  they  are  furnishing  39  arc  lights,  with  a  candle 
power  of  1,200,  and  1,700  incandescent  lamps. 

Electric  power  from  this  plant  is  used  in  oil  pumping, 
this  being  the  first  instance  in  the  world  where  electricity 
has  been  used  for  that  purpose.  During  last  July  the 
company  put  in  a    15  k.w.    General    Electric    generator 


ot  500  volts,  to  furnish  power  for  a  motor  at  a  batch  of 
sixteen  wells,  and  which  has  given  every  satisfaction. 
The  increasing  number  of  wells  being  bored  will  lead  to 
its  more  general  adoption,  as  its  adaptibility  and  cheap- 
ness over  steam  power  has  now  been  proven. 

Owing  to  scarcity  of  water  this  plant  has  a  very  novel 
condensing  system,  making  use  of  four  tanks,  fifty  feet 
in  depth  by  twelve  feet  in  diameter,  connected  by  syphon 
arrangement,  the  pump  for  heater  being  fed  from  near- 
est tank  by  three  inch  pipe,  and  the  water  from  con- 
denser being  carried  by  pipe  and  open  trough  to  farthest 
tank. 

This  company  are  oil  producers  as  well,  having  four 
wells  in  their  yard  which  they  operate. 


CANADIAN  ASSOCIATION  OF  STATIONARY 
ENGINEERS. 

Note. — Secretaries  of  .AsNocialions  are  requested  to  forward  matter  for  publi- 
cation in  this  Department  not  later  than  the  2Sth  of  each  month. 

TORONTO    NO.    I. 

The  regular  meeting  of  Toronto  No.  i  was  held  on 
July  7th  in  P^ngineer's  Hall,  61  Victoria  street,  .'\fter 
the  regular  business  had  been  dealt  with,  Bro.  E.  J. 
Philip  installed  the  following  officers  for  the  ensuing 
year  :  President,  G.  C.  Mooring  ;  vice-president,  T. 
Eversfield  ;  recording  secretary,  J.  W.  Marr  ;  ;  financial 
secretary,  J.  Bain  ;  conductor,  G.  Thompson  ;  door- 
keeper,  T.  Cadwell  ;  treasurer,  S.  Thompson. 

MONTREAL    NO.    I. 

.A  largely  attended  meeting  of  Montreal  No.  i  was 
held  in  their  hall  on  Craig  street  on  June  17th,  the 
occasion  being  the  twelfth  annual  meeting  for  the  elec- 
tion ot  officers.  The  following  were  elected  :  President, 
Wm.  Smyth  ;  ist  vice-president,  Wm.  Bowden  ;  2nd 
vice-president,  P.  McNaughton  ;  recording  secretary, 
J.  O'Rourke  ;  financial  secretary,  Harry  Nuttall  ;  cor- 
responding secretary,  Thos.  Ryan  ;  treasurer,  G.  Jones  ; 
f  librarian,  Wm.  Ware  ;  conductor,  J.  Morrison  ;  door- 
keeper, James  Wilson  ;  trustees,  J.  J.  York,  O.  G. 
Granberg,  George  Hunt.  A  large  amount  of  business 
was  transacted.  Several  new  by-laws  were  passed  and 
others  altered,  tending  towards  the  better  government 
of  the  association. 

HAMILTON    NO.    2. 

At  the  regular  meeting  of  Hamilton  No.  2,  held  a 
fortnight  ago,  the  following  officers  were  installed  by 
the  past-president  of  the  executive,  Bro.  Blackgrove,  of 
Toronto  No.  i  :  President,  W.  Norris  ;  vice-president, 
G.  Mackie  ;  recording  secretary,  J.  Ironside  ;  financial 
secretary,  J.  Carroll  ;  treasurer,  W.  Nash  ;  conductor, 
J.  Johnston  ;  door-keeper,  T.  Carter.  The  retiring 
financial  secretary,  E.  Nash,  was  presented  with  a 
handsome  secretary  by  past-president  R.  Mackie,  on 
behalf  of  the  association. 

LONDON     NO.    5. 

The  election  of  oflicers  took  place  at  the  last  meeting 
of  the  above  association,  with  the  following  result  :  D. 
G.  Campbell,  president  ;  B.  Bright,  vice-president  ;  W. 
Meaden,  treasurer  ;  W.  Blythe,  secretary  ;  W.  Burk- 
holder,  conductor  ;  R.  Evans,  doorkeeper.  The  offi- 
cers were  installed  by  the  retiring  president,  Bro.  G. 
Risler.  The  subject  for  discussion  was  "The  Gain  in 
Power  Due  to  the  Expansion  of  Steam  in  a  Cylinder," 
which  was  ably  handled  and  illlustrated.  A  number  of 
engineering  questions  are  being  prepared  for  competi- 
tion by  the  members,  for  the  best  solution  of  which  a 
prize  will  be  given. 

KINGSTCIN    NO.    10. 

Kingston  branch  installed  new  officers  at  their  last 
meeting,  past-president  S.  Donnelly  being  master  of 
ceremonies.  The  officers  now  are  :  F.  Simmons,  presi- 
dent, re-elected  ;  C.  Asselstine,  vice-president  ;  J.  L. 
Orr,  secretary  ;  C.  Selby,  treasurer  ;  W.  Woodrow, 
conductor  ;  R.  Burgess,  doorkeeper  ;  S.  Donnelly  and 
C.  Blomley,  trustees.  !•".  Simmons  and  C.  Selby  were 
appointed  delegates  to  the  annual  convention  to  be  held 
in  Brockville  next  month. 
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»  deliberation  the  publisher  of  thi«i  journal  has  decided  to  devote  a  certain  amount  of  space  each  month  to  what  may  be  termed  an  Educational 
Deoartmcnr.  whTrein  both  mechanical  and  electrical  formula  and  mathematical  problems  will  be  discussed,  illustrated,  and  as  far  as  possible  rule  and  example  given.  At  the 
request  of  the  editor    I  have  with  pleasure  undertaken  to  contribute  to  this  department  reRularly  each   month,   and    before  discussing  actual  mathematical  problems,  wish  to 


briefly  introduce  the  subject  at  issue.  .  »         .  .  1         r         1       j         i     ui  i        i     ■ 

The  primary'  object  of  this  department  is  chiefly  to  increase  the  valu  i  of  an  already  valuable  paper,  by  pbcmg 
of  the  rudimentary  principles  of  mathematics,  such  matter  as  will  enable  him  by  a   ittle  study  to  master  the   most    mti 


formula  iha 


I  the  hands 
vaguely  understood,  ; 


ght,  and    past   experience  had  to  be  carefully  considered,  bearing  in 

:ircumstances,  been  deficient,  and  many  others  who,  through  lack  of 

id   experience   the  great   ncessity  of  having  a  thorough  elementarj' 

possibility  of  the   student  arriving   at   a  satisfactory  conclusion  of  his  studies  without  a 

his  journal— commencing  at 


iiiu'.i  >.iluable  engineering  works  and  publications  fron^  time  to 
rendering  an  otherwise  valuable  work  practically  valueless  to  the  reader. 

Just  at  what  particular  p-iint  our  calculations  should  commence  became  a  matter  ot  serious  the 
mind  the  fact  that  there  are  many  really  good  engineers  whose  early  education  has,    through   force   of 
opportunity,  have  not  been  able  t  ■  review  their  early  education  for  years.     Knowing   by  observation 
education  l>efore  attempting  to  digest  and  calculate  problems, 
horough  knowledge  of  the  principle  of  mathematics  involved 

: — — ^ -j.,«^^:—^  I,..  =-.^-».  c.noAi:  .intii  tVi*»  princip ,     „ 

pie  i  with  practical  mechanical  ability,  is  too  well  understood 

Hitlinecffor  the  succeeding  nine  months  will  embrace: 

planation  of  principles  of,  and  method  of  reduction  to  common  fractions,  and  vice  versa. 
Definition  and  explanation  and  practical  demonstrations  of. 
REMENTS— Definitions  and  explanations  of,  with  practical  hinu. 
ne  r^nA  «vplanations  of.  .     ,   ,  ■ 

Types) — Principles  of,  with  practical  demonstrations. 

ims   iron  and  steel  plate — strength  of,  with  formula  and  practical  demonstration; 
of  figures  hastily  compiled  without  reference  to  any  particular  object 


if  ever>'  engineer  who  has  any  knowledge 
ical  and  electrical  formula.  Many  of  our 
id  very  often  entirely  misunderstood,  thus 


d  the  almost  ut  .  . 

have  decided  to  commence  at  a  point  and  carrj'  out   the   program: 
lhrf"unda^ion"anTadva7fci^ 
tages  to  be  derived  from 


iily  understood.     The  adv, 


The  programme  which  h. 
Decimal  Fractions— Definitior 
Square  anl>  Circular  Measor 
Cubical  and  Cvlindrical  Mk/ 
Square  and  Cube  Koot— Defii 


i  been  ( 


Safety  Valve  Calculations— {Spring  and  Lev 
Boiler  Construction— Stays,  rivets,  joints  and  ; 
It  is  not  the  intention  to  fill  these  colun 


carefully  thought  out,  and  only  such  informatit 
.his  series  of  tests  complete  in  every  particular. 


igiv 


1  will  be  of  I 


)  you,  and  an  effort  will  be  made,  based  c 


the  contrary,  every  problem  will  be 

vtedge  of  the  requirements,  to  make 

\Vm.  Thompson. 


PRACTICAL  MEASUREMENTS. 

The  practical  measurements  herein  referred  to  and  treated  as 
being  of  especial  benefit  to  engineers,  are  distinguished  as  meas- 
ures, of  surface,  of  volume  and  of  capacity. 

MEASIRES  OF  SURFACE  OR  SQIARE  MEASL'RE. 

Surface  is  that  which  bears  reference  to  length  and  breadth 
onlv,  depth  or  thickness  not  being  considered. 

The  AREA  of  a  surface  is  the  number  of  square  feet,  inches  or 
yards,  etc.,  that  such  a  surface  contains. 

A  RECTANGLE  is  a  surface  which  has  four  right  angles. 


Square 
Rectangle. 


Oblong  Rectangle. 


Rule:  To  find  the  area  of  a  rectangle  or  square,  multiply  the 
gi^en  breadth  by  the  given  length,  and  the  product  will  be  the 
anra. 

Rule  :  To  find  the  required  length  of  either  side  of  a  rectangle 
or  square,  divide  the  given  area  by  the  given  length  of  known 
side. 

Example  :  Find  the  length  of  a  surface  whose  area  is  95  sq.  in. 
and  breadth  5  in. 

95 -^  5=  19  in.  =  length  required. 

IRREGILAR  OR  TRIA.NGILAR  MEASl  REMENTS. 

A  triangle  is  a  surface  having  three  sides  and  three  angles. 
An  Isoceles  triangle  is  a  triangle  having  two  equal  sides. 


IsocELEs  Triangle. 
.An  Equilateral  triangle  is  a  triangle  having  three  equal  sides. 


The  base  of  a  triangle  is  the  line  which  intersects  the  other  two 
lines  at  the  point  greatest  distant  from  the  vertex. 

The  lines  representing  the  base  and  altitude  are  perpendicular 
to  each  other,  and  if  a  triangle  be  placed  vertically,  the  base 
will  be  the  side  on  which  it  appears  to  stand. 


EyilLATERAL    TRtANGLE. 

\  Scalene  triangle  is  a  triangle  which  has  no  two  sides  equal  to 
each  other. 


Scalene  Triangle. 


Base. 

Rule  :  To  find  the  area  of  a  triangle,  multiply  the  base  by  one- 
half  the  altitude,  and  the  product  will  be  the  area. 

Rule  to  find  either  the  altitude  or  base  of  a  triangle,  area,  and 
one  side  being  known  :  Divide  the  area  by  one-half  the  given  di- 
^mension,  and  quotient  will  be  required  dimension  of  other  side. 

Example  :  Find  the  required  length  of  the  base  of  a  Scalene 
triangle  whose  altitude  is  6  inches  and  area  equals  36  inches, 

36 -^  b\"  one-half  altitude  =  36 -r  3=  12",  required  length  of  base. 
CIRCVLAR  MEASUREMENT. 

A  circle,  as  geometricallj"  defined,  is  a  plain  figure  bounded  by 
a  curved  line,  all  parts  of  which  are  equally  distant  from  the 
centre. 

The  circumference  of  a  circle  is  the  curve  which  bounds  it. 

The  diameter  of  a  circle  is  a  straight  line  that  passes  through 
its  centre. 

The  radius  of  a  circle  is  a  straight  line  that  joins  the  centre  to  a 
point  in  the  circumference. 

[Note  :  Referring  to  this,  it  follows  that  the  radius  is  one-half 
of  the  diameter.] 

Rule  :  To  find  the  circumference  of  a  circle,  the  diameter  being 
given,  multiply  the  given  diameter  by  3.1416,  and  the  product 
will  be  the  circumference. 

Rule  :  To  find  the  diameter  of  a  circle,  the  circumference  being 
given,  multiplv  the  given  circumference  by  the  decimal  .3183,  and 
the  product  will  be  the  diameter. 

Rules  :  To  find  the  area  of  a  circle,  the  circumference,  radius 
or  diameter  being  known. 

Multiply  the  circumference  by  one-fourth  the  diameter,  and  the 
product  will  be  the  area  ; 

Or,  multiply  the  square  of  the  radius  by  3.1416,  and  the  product 
will  be  the  area  ; 

Or,  multiply  the  square  of  the  diameter  by  .7854,  and  the 
product  will  be  the  area. 

Example:  Find  the  area  of  a  circular  bolt  3. 1416  inches  in  cir- 
cumference. 

Circumference   x   .3183  equals  dia. 
3. 1416  X  •3'83  =   1"  diameter, 
1   -=-  4  =  .25  =  one-fourth  dia. 
3.1416   X   .25  =  .7854  sq.  in.  area. 

Example  :   F!nd  the  area  of  a    circle    whose   radius  is  one-half 

Radius  squared   x  by  3.1416  = 

•5  <-5  =  -25X3-i4i6  =  .7854sq.  in.  area. 

Example  :   Find  the  area  of  a  circle  whose  diameter  is  i  inch. 

Diameter  squared   x  .7854  = 

r  X  I  =  I  X  .7854  =  . 7854  sq.  in.  area. 


J"iy. 
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A  review  of  these  examples  will  prove  clearly  to  the  student 
why  constant  .7854  is  used  in  formula  when  it  is  necessary  to  find 
area  ot  any  circle,  and  needs  no  further  comment. 

MEASIRESOF  VOLIMEOF  SOLID  BODIES  OR  CIBICAI,  MEASIRKMENTS. 

Cubical  measurement  includes  length,  breadth  and  thickness 
being  taken  into  consideration. 

The  process  of  finding  the  cubical  contents  of  a  solid  body  is 
similar  to  finding  the  area  ;  in  fact,  area  multiplied  by  thickness 
will  give  cubical  contents. 

ME.\St.RES   OK    CAPACITY   AND   CIBICAL  CONTENTS   OF    sgiARE 
AND   CYLINDRICAL   BODIES. 

Measures  of  capacity  embrace  measurements  of  barrels,  tanks, 
bins,  boxes,  cylinders,  etc.,  etc. 

The  liquid  g.illon  of  the  United  States  contains  231  cubic  inches. 

The  Imperial  or  British  gallon  contains  277.274  cubic  inches. 

A  cubic  foot  of  water  contains  approxi.nalely  6.25  Imperial 
gallons  and  weighs  62.5  pounds  avoirdupois  at  62  K.  under  at- 
mospherical pressure. 

Rule:  To  find  capacity  of  a  square  tank,  dimensions  of  which 
are  known,  multiply  length  by  breadth  and  product  by  depth,  and 
result  will  be  cubical  contents. 

Example :  Find  the  number  of  Imperial  gallons  of  water  a 
rectangular  tank  will  contain,  inside  measurement  of  tank  being  : 
length  20  feet,  width  15  feet,  depth  3  feet  6  inches. 

Length  x  width  x  depth  x  1 728 
Formula  ■ 


27: 

<-27 

" 

imperial  ga 

20'  = 
15'  = 
too 

length, 
width. 

20 

300 

3-5 

=  depth. 

1500 
900 

1050.0  = 
.728     = 

=  cubical 
=  cubic  in 

contents  in  cu. 
iches  in  one  cu. 

feet. 
.  foot. 

8400 
2100 

7350 
1050 

i.8i4,4oo  =  cubic  inches  = 
1.814.400-=- 277.27  =  6543.8  Imp.  gallons, 
or,  when  absolute  correctness  is    not    required,  short  method  for- 
mula as  follows  may  be  adopted. 

Length  in  feet  x  width  in  feet  x  depth  in  feet  x  6.25  =  Imp. 
gallons. 

20'  X  15'  X  3'  6"=  1050  X  6.25=6562.5  Imp.  gals. 
Example  (2)  :  How  many  gallons   (U.S.)    of  oil  will  cylindrical 
oil  tank  hold  whose  internal  dimensions  are :   Depth  4  feet  6  inches, 
diameter  3  feet. 
Formula  : 

Diameter  squared  x  .7854  x  depth  x    172S 

^ =  U.  S.  Efallons. 

231  *^ 

3  ^  3=9  >* . 7854  =  7. o686=area  in  sq.  feet — 7.06S6 

4-5  depth. 

31.80       cap.  in  cu.  It. 

1728 

54950-4  '-■ap.  in.  cu.  in. 
54950-4-^231=237.9  gallons  oil. 
Example  (3)  :  It  is  required  to  fit  a  tank  into  a  recess  6  tt.  wide 
and  14  ft.  6  in.  long.     Tank  to  be  made  of  3  in.  plank  and  contain 
5000  Imperial  gallons  of  water.     What  height  should  tank  be  so  as 
to  allow  sides  to  project  6  in.  above  the  water  line? 

First  find  ex.ict  internal  measurement  of  lank,  then  exact  quan- 
tity of  water  contained  in  each  inch  of  depth;  divide  required 
quantity  of  water  by  this  product,  and  add  6.  Result  will  be  re- 
quired height. 

Dimensions  of  recess  arc   given   as  6' \  14*6".     Since,  however, 
tank  is  to  be  constructed  of  3  in.  plank,   twice  this  thickness  must 
be  deducted  to  get  internal  measurement  of  tank, 
.-.  6'-6"=5'6"  internal  width  of  tank. 
14' 6" -6"=  14'  internal  length  of  tank. 
14' X  5' 6"=  11.088  sq.  inches. 
II. o88-^ 277.27  =  39.99  Imp.  gals,  per  inch. 
5000 -=-39.99=  125  inches  to  water  line. 
(125-1-6)-=- 12=  10'  1 1"  height  of  lank. 
Example  (4)  :  A  tank  1  ft.  9  in.   deep,    2  ft.  long  and  4  fl.  wide, 
is  found  to  contain  70  Imperial  gallons  of  oil.      Mow  far  from  the 
top  is  the  oil,  and  what  is  capacity  of  tank  when  full  ? 

Since  one  gallon  of  oil  is  equal  to  .16  cu.  ft.,  we  can  here  ma- 
terially shorten  our  calculation  by  working  decimally. 


First  find  how  many  cubic  feel    70  gallons  are  equal  to  by  :nii'- 
liplying  by  .16. 

70  X  .16=  11.2  cu.  feet, 
and  as  the  tank  is  2  feet  by  4  feet,  its  base  will  equal  8  sq.  ft. 
Then  divide  1 1.2  cu.  feet  by  8  sq.  feet  to  get  height  of  oil. 
1 1 . 2  -=■  8  =  1 .4  feel  height  of  oil. 
The  tank  is  given  as  being  1.75  feet  high, 
and  the  oil  is  1.40     "       " 

then  oil  is  0.35  feet  from  the  top. 
0.35  feet    X    12     4.2  inches  distance  from  top  of  tank  to  oil. 
To  find  capacity  of  tank    when    full,    we    first   find  cubical  con- 
tents of  tank  in  feet  and  then  divide  by  ,  16. 

1.75  X  2  X  4=  14  ft.,  cubical  contents  of  tank. 
14  feet  ^  .16=87.5  gallons  of  oil  in  tank  when  full. 
Example  (5)  :   If  one  cubic  foot  of  coal  weighs  84  pounds,  what 
weight  of  coal  will  a  car   contain    30  feet  long,  6  feet  wide  and  5 
feet  deep  ? 

First  find  cubical  contents  of  car  in  feet,  then  multiply  by  weight 
per  cu.  ft.      Result  will  be  total  weight  of  coal. 

.  ■ .  30  ft.  X  6  ft.  X  5  ft.  =900  cu.  feet. 
900  X  84  =  75600  pounds  of  coal. 
Example  (6)  :   How  many  cubic    feet    of  steam    will  a  cylinder 
contain,  18  in.  x  36  in.,  with  5  per  cent,   clearance,  and  how  manv 
cubic  feet  will  be  used  per  hour  if  engine    runs  75  revolutions  per 
niiuute. 

First  find  cubical  contents  of  cylinder,  including  clearance,  then 
multiply  by  strokes  per  minute,    and    this  product  by  60.      Result 
will  be  number  of  cubic  feet  of  steam  consumed  per  hour. 
18  in.  X  18  in.  x  .7854=254.47  sq.  in.,  area  of  cjlinder. 
254.47  X  36  in.  =  9160.92  =  cubical  contents  of  cj-linder  without 
clearance. 

9160.92 -^95x  100=9653.6  cu.  in.  =  contents  of  cylinder,  clearance 
included. 

9653.6+  1728  =  5.58  cu.  feet. 

5.58  X  75  x  2  =  837  <^"-  ^^-  steam  per  minute. 

837x60  =  50.220  cu.  ft.  of  steam  used  per  hour. 

PRACTICAL  Rl  LES  WORTH  REMEMBERING. 
The  diameter  of  a  circle  x  by  3.1416  =  the  circumference. 
The  circumference  of  a  circle  -^  by  3.1416  =  diameter. 
The  radius  af  a  circle  x  by  6.283185  =  circumference. 
The  circumference  of  a  circle  -:-  6.283185  =  radius. 
The  square  of  the  radius  of  a  circle  X3.i4i6  =  the  area. 
The  square  of  the  diameter  of  a  circlexo.7854  =  the  area. 
The  square  of  the  circumference  of  a  circle  x  0.07958= the  area. 
The  circumference  of  a  circle  x  o.  I59i55  =  the  radius. 
The  square  root  of  the  area  of  a  circle  X  1.12838  =  the  diameter. 
.■\  semi-circle  is  '4  of  a  circle,  or  180  degrees. 
A  quadrant  is  J^  of  a  circle,  or  90  degrees. 
\  sextant  is  }4  of  a  circle,  or  60  degrees. 


Next  issue  will  contain  examples  of  square  and  cube  root,  and 
definitions  of  signs  and  symbols  for  algebraical  formula;. 


SPARKS. 

The  running  of  electric  cars  on  Sunday  in  Kingston  is  being 
protested  by  the  Lord's  Day  .\lliance. 

The  Nelson  Electric  Light  Comp.iny  has  decided  to  increase 
Ihe  capacity  of  its  plant,  at  a  cost  of  $10,000. 

A  by-law  will  be  submitted  to  the  ratepayers  of  Vernon,  B.  C, 
to  raise  $12,000  for  the  purchase  of  an  electric  light  plant. 

A  perfected  horseless  carriage,  it  is  announced,  will  soon  be 
turned  out  of  the  works  of  the  General  Electric  Companv,  in 
Lynn,  Mass. 

The  Osier  syndicate  is  still  negotiating  to  secure  control  of 
I  he  Hamilton  and  Dundas  and  the  Hamilton  street  railways. 
Several  offers  have  been  made,  but  as  yet  no  agreement  has  been 
reached. 

A  proposition  has  been  made  to  amnlgamnte  the  Branlford 
Street  Railway  and  the  Hamilton,  Chedoke  and  .-Vncaster  Electric 
Railway  for  the  purpose  of  making  direct  connection  with  Paris, 
by  way  of  Brantford. 

The  v.isl  march  of  progress  within  or.e  generation  is  strikingly 
llluslraled  by  the  death,  only  a  short  lime  ago,  of  Josefih  Bell, 
Ihe  engineer  who  drove  Stephenson's  first  locomotive.  .After  es- 
caping numerous  perils  on  the  road,  he  met  his  death  by  falling 
through  an  open  hatch  on  the  street.  .Another  illustration  is  Sir 
Isaac  Holden,  who  was  a  member  of  last  parliament,  and  is  still 
an  active  old  gentleman,  who  invented  the  lucifer  match. 
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SPARKS. 

The  Association  of  Telephone  Siipeiinlendenls  met  at  Niagara 
Falls,  N.  Y.,  on  June  i6th. 

The  town  ol"  Dartnioutli,  N.  S.,  have  now  under  consideration 
offers  for  electric  lighting. 

The  Toronto  Electrical  Works  Company  has  been  incorporated 
at  Toronto,  with  a  capital  stock  of  $30,000. 

A  money  by-law,  to  increase  the  electric  light  plant,  was  re- 
cently defeated  by  the  ratepayers  of  Picton,  Ont. 

Mr.  W.  R.  Burke,  manager  ot  the  G.  N.  W.  Telegraph  office 
at  Ingersoll,  Ont.,  was  recently  smothered  by  gas. 

It  is  expected  that  telephone  communication  between  Halifax 
and  St.  John  will  be  established  within  a  short  time. 

Walter  Stewart's  saw  mill  at  Lucknow,  Ont.,  in  which  was  locat- 
ed the  electric  light  plant,  was  recently  destroyed  by   fire. 

Superintendent  H.  W.  Kent,  manager  of  the  Nelson  &  Vernon 
Telephone  Co.,  has  completed  a   line  from  Rossland  to  Spokane. 

The  Bell  Telephone  Company  will  supply  the  town  of  Carleton 
Place,  Ont.,  with  an  electric  fire  alarm  system,  at  a  cost  ol  $1,000. 

A  by-law  to  grant  $5,000  towards  an  electric  railway  from  Perth 
to  Lanark  was  defeated  by  the  ratepayers  of  the  former  town 
recently. 

The  estate  of  the  defunct  Citizens'  Telephone  Exchange  at 
Waterloo,  Que.,  has  been  sold  to  the  Pare  &  Pare  Company,  of 
Granby. 

E.  J.  Cuisack,  of  Havelock,  N.B.,  has  invented  a  compressed 
air  motor  for  which  he  has  secured  patents  in  Great  Britain, 
Canada  and  the  United  Stales. 

The  American  Street  Railway  Association,  which  held  its 
annual  meeting  in  Montreal  two  years  ago,  will  assemble  in 
convention  at  Niagara  Falls,  N.Y.,  on  October  19th  next. 

It  is  with  regret  we  learn  that  the  well-known  firiti  of  Patterson 
&  Corbin,  car  manufacturers,  St.  Catharines,  Ont.,  have  not  been 
prosperous  of  late,  and  that  it  is  probable  their  works  will  be 
closed  down. 

The  Taylor  Hydraulic  Air  Compressor  Company,  of  Montreal, 
elected  the  following  directors  for  the  ensuing  year :  Messrs.  S. 
Carsley,  Joseph  R.  Fair,  George  Durnford,  \V.  L.  Campbell  and 
R.  L.  Murchison. 

The  receipts  of  the  Toronto  Street  Railway  Companv  for  the 
month  of  June  show  a  gain  over  the  same  month  last  year  of 
about  $7,000,  the  respective  figures  being,  $92,015. 16  and  $85,- 
195. 13.     In  the  former  figure  is  included  the  receipts  on  Sundays. 

The  By-Town  and  Aylmer  Turnpike  Union  Road  Company 
have  entered  an  action  against  the  Hull  Electric  Railway  Com- 
pany, claiming  $20,000  damages,  and  to  compel  the  latter  com- 
pany to  remove  their  line  from  Aylmer  road  to  Suspension  Bridge. 

The  C.  P.  R.  Telegraph  Company  recently  made  a  record  in 
connection  with  the  Queen's  message  to  Ottawa.  The  message 
from  Buckingham  Palace  to  the  Earl  of  Aberdeen,  Rideau  Hall, 
was  sent  direct  by  the  Commercial  Cable  Company  to  Canso  and 
from  there  over  the  C.  P.  R.  line  to  Ottawa.  The  period  of 
transmission,  including  return  message,   was  seven  minutes. 

The  Canadian  Power  Company  have  commenced  work  on  its 
proposed  power  canal  at  Niagara  Falls,  Ont.  This  canal  will  be 
about  200  feet  wide  at  the  bottom  and  about  4,000  feet  long,  and 
will  extend  from  the  Chippewa  Creek  to  the  head  of  the  Dufferin 
Islands.  Mr.  R.  Paine,  of  Niagara  Falls,  who  is  one  of  the  pro- 
moters, states  that  it  is  the  intention  to  develop  40,000  h.p.  at  once. 

A  syndicate,  composed  of  Messrs.  T.  G.  Blackstock,  J.  W. 
Langmuir,  W.  Willson,  \V.  B.  Rankine,  W.  C.  Ely,  Alexander 
Fraser  and  J.  M.  Bostwick,  have  laid  before  the  Ontario  Premier 

'a  project  to  construct  another  bridge  across  the  Niagara  river, 
near  Lewiston,  and  an   electric  belt  line  railway  passing  over  the 

•  two  bridges  and  the  intervening  stretches  along  both  sides  of  the 
river. 

The  annual  meeting  of  the  shareholders  of  the  Dominion  Tele- 
graph Company  was  held  in  Toronto  recently,  at  which  the  board 

'of  directors  were  re-elected,  viz.,  Thomas  Swinyard,  presi- 
dent ;  Hon.  Sir  Frank  Smith,  vice-president ;  Gen.  Thomas  T. 
Eckert,  A.  G.  Ramsay,  Henry  Pellatt,  Hector  Mackenzie,  Thos. 
F.  Clarke,  Thomas  R.  Wood,  Charles  A.  Tinker,  and  F.  Roper, 
secretary  and  treasurer. 

.Alderman  Woods  has  given  notice  in  the  Toronto  city  council 
that    he    will    move    that    it    be   an  instruction  to  the    city  engi- 


neer, when  considering  the  cost  of  establishing  an  electric  light 
plant  at  the  new  municipal  buildings,  to  also  consider  the  advisa- 
biliiy  of  installing  a  plant  of  sufficient  capacity  to  provide  for  the 
lighting  of  all  nuinicip.il  buildings,  public  streets  and  parks,  as 
well  .as  the  supply  of  power  to  manufacturers. 

After  careful  investigation  into  the  circumstances  of  the  recent 
Point  Ellice  bridge  disaster  at  \'ictoria,  B.C.,  the  jury  has  ren- 
dered a  verdict  holding  the  directors  of  the  Consolidated  Rail- 
way Company  responsible  for  the  lives  lost.  The  city  coun- 
cil was  airaignedas  guilty  of  contributory  negligence  and  the 
oflicials  of  the  corporation  were  absolvtd  of  personal  responsi- 
bility. It  was  found  that  the  accident  would  not  have  occurred 
but  for  the  improper  crowding  of  the  cars,  and  also  that  the  bridge 
was  not  constructed  according  to  the  original  specifications. 

The  Minister  of  Public  Works  for  the  Dominion  has  made 
known  the  intention  of  the  Government  to  install  a  complete  elec- 
tric light  plant  at  the  Parliament  Buildings  at  Ottawa,  at  a  cost 
of  $75,000.  At  present  the  buildings  are  lighted  by  both  gas  and 
electricity,  the  former  costing  from  $18,000  to  $22,000  per  year. 
It  is  proposed  to  enlarge  the  present  station  under  the  hill  sufii- 
cient  to  develop  power  to  light  the  buildings  by  electiicity 
throughout  and  drive  a  sjstem  of  electric  pumps  to  afford  adequate 
protection  against  fire.     Tenders  for  the  plant  will  be  invited. 

An  exchange  tells  of  a  curious  effect  of  an  electrical  storm  in 
Chicago  on  June  i6th.  The  iron  structure  of  the  swing  bridge 
over  the  river  at  Harrison  street  was  charged.  This  bridge  is 
electrically  connected  with  the  return  circuit  of  an  electric  railway 
line,  and  this  connection  seemed  to  "  short-circuit "  the  electricity 
of  the  air.  George  Browne,  who  was  driving  near  by  at  the  time, 
urged  his  horse  out  upon  the  bridge  in  spite  of  the  blue  flames 
that  were  playing  along  the  iron  rods.  The  animal  was  hardly 
upon  the  structure  before  the  electricity  leaped  up  through  the 
iron  calks  of  its  shoes  and  it  went  down  in  a  heap,  stone  dead. 
Brown  leaped  from  his  seat  and  ran  away,  and  the  few  pedes- 
trians on  the  bridge  at  that  time  made  all  haste  to  get  away.  A 
fire  and  police  call  brought  policemen  and  a  chemical  engine  to 
the  spot.  The  police  had  hard  work  to  keep  the  crow'd  back. 
The  draw  was  finally  swung  open  and  the  circuit  broken.  During 
the  storm  one  young  man  was  struck  by  lightning  and  instantly 
killed.  Several  others  were  injured,  and  there  was  considerable 
damage  to  property. 


NOTES. 

\'ei'ticai  belts  should  be  drawn  tight  enough  so  that  the  belt 
will  cling  to  the  lower  pulley.  Laced  belts  often  break  %vhere 
connected,  on  account  of  friction  caused  by  slipping  and  move- 
ment between  the  lace  and  belt,  which  wears  away  the  lace. 

One  pound  of  carbon,  in  burning  perfectly,  forms  2',^  pounds  of 
carbonic  oxide,  and  develops  4344  heat  units.  The  carbonic 
oxide,  in  burning  perfectly,  develops  10,210  heat  uniti  in  forming 
carbonic  acid,  making  102  10 -^  4344=  14554  heat  units,  or  the  same 
amount  of  heal  units  that  would  be  obtained  by  the  complete 
combustion  of  one  pound  of  carbon. 

To  Prevent  Breakage  of  Glass  Gauges. — Breakage  of 
glass  water-gauges  fitted  to  steam  boilers  may  be  prevented  in 
many  instances  by  fusing  the  edges  at  the  ends,  and  so  finishing 
them  off  smoothly  and  evenly  instead  of  breaking  and  grinding 
them.  Guards  made  of  toughened  glass  are  also  recommended 
as  means  of  protection  to  persons  standing  by  in  case  of  gauge- 
bursting. 

Herren  L.  Holborn  and  W.  Wien  have  compiled  a  table,  repro- 
duced in  the  Scientific  American,  showing  the  heat-conducting 
power  of  the  different  values.  The  average  value  of  the  different 
kinds  of  iron  and  steel  is  given.  The  factor,  R,  indicates  that 
through  a  plate  of  one  centimetre  thickness,  at  a  difference  of 
temperature  of  one  degree  for  one  square  centimetre  each,  a 
quantity  of  heat  passes  which  will  increase  the  temperature  of  R 
gramme  of  water  by  one  degree  :  Copper,  R  equals  0.918  ;  iron, 
R  equals  0.156;  steel,  R  equals  0.062  to  o.  1 1 1  ;  zinc,  R  equals 
0.292  ;  tin,  R  equals  0.150  ;  lead,  R  equals  0.079. 


We  have  received,  by  the  kindness  of  Messrs.  John  Starr,  Son 
Co.,  a  copy  of  an  illustrated  souvenir  of  the  Queen's  Diamond 
Jubilee,  entitled  "  Halifax  of  To-Day,"  and  published  by  W.  H. 
Howard.  It  contains  numerous  half-tone  illustrations  of  build- 
ings and  scenes  in  Halifax,  together  with  a  brief  description 
of  same. 
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ELE^CTRIG  R/VIUW^V  DEP/VRTM^lNT. 


NEW  METHOD  OF  STRINGING  TROLLEY 
WIRE. 

A  novel  method  of  stringing  trolley  wire  was  recently 
used  by  the  Sioux  City  Traction  Company  on  a  line 
lately  completed  from  Covington  to  South  Sioux  City. 
The  wire  was  live  when  strung,  and  as  it  was  fastened 
in  place  in  the  hangers  it  was  used  to  furnish  current  to 
the  car  to  carry  it  to  the  next  span  wire. 

The  spool  on  the  car  on  which  the  wire  to  be  strung 
was  wound,  was  placed  in  a  wooden  rack  on  wooden 
supports  and  arranged  with  a  break,  which  was  operated 
by  a  man  standing  just  back  of  the  spool.  By  means 
of  this  break  it  was  possible  to  keep  the  proper  tension 
on  the  wire.  The  car  was  anchored  every  1,000  feet 
and  the  work  performed  as  easily  as  reeling  a  dead  wire 
on  the  ground.  A  half  a  mile  of  wire  was  recently 
strung  in  halt  a  day,  and  the  company  states  that  it 
expects  to  put  up  all  its  own  lines  hereafter  in  this 
way. 


this  appeal.      I  think  the  appeal  should  be  allowed,  and 
the  assessment  struck  from  the  roll. 


TORONTO  STREET  RAILWAY  ASSESS- 
MENT CASE. 

Judgment  has  again  been  given  in  favor  of  the 
Toronto  Street  Railway  in  its  appeal  against  the  assess- 
ment on  rails,  wires  and  poles  in  Ward  i.  Judges  Mc- 
Gibbon,  Dartnell  and  McDougall  each  concurring  in 
the  decision. 

Judge  McGibbon's  opinion  was  set  forth  as  follows: — 
I  still  retain  the  opinion  which  I  expressed  in  my  judg- 
ment in  the  case  of  the  Toronto  Railway  Company  v. 
the  City  of  Toronto,  in  i8g6,  which  was  a  case  similar 
to  the  one  we  are  now  asked  to  adjudicate  upon.  Since 
my  said  judgment  was  delivered  the  judgment  of  the 
Supreme  Court  in  the  case  of  the  Consumers'  Gas  Com- 
pany of  Toronto  v.  Toronto  has  been  delivered,  and 
was  referred  to  on  the  argument  in  this  case,  and  it  was 
contended  that  the  judgment  in  that  case  concluded  us 
in  our  judgment  in  this  case.  .After  reading  the  judg- 
ments of  the  Chief  Justice  and  of  Justice  Gwynne  in  the 
Consumers'  Gas  Company  of  Toronto  v.  the  City  of 
Toronto,  I  am  of  opinion  that  this  appeal  is  not  deter- 
mined by  that  judgment.  I  find  the  principle  of  the 
judgment  of  Gwynne,  J.,  is  founded  on  the  compulsory 
power  of  the  Gas  Company  to  acquire  and  hold  land. 
He  says  : — 

"  The  sole  question  is  as  to  the  validity  of  the  assess- 
ment of  the  mains  and  pipes  as  land  and  real  property. 
Section  i  of  the  .Act  of  Incorporation  (II.  Vict.,  Chap. 
14)  conferred  upon  the  company  power  to  purchase, 
take,  and  hold  lands,  tenements  and  oth^r  real  properly 
for  the  purposes  of  the  conipin\-,  and  for  the  erection 
and  construction  and  convenient  use  ot  ilic  ^^as  works 
of  the  company.  By  section  13  the  company  are  em- 
powered to  break,  dig  up,  and  trench  the  street,  etc., 
for  the  laying  down  ot  mains  and  pipes,  etc.  This  sec- 
tion 13  operates  as  a  legislative  grant  to  the  company  of 
the  land  of  the  said  streets,  and  below  the  surface  of 
the  said  streets  as  the  company  finds  it  necessary  to 
take  and  hold  under  section  i,  and  when  the  mains  and 
pipes  are  placed  there  the  land  occupied  by  such  mains 
is  land  taken  and  had  by  the  company  for  the  necessary 
purposes  of  the  company,  etc.,  and  is  liable  to  assess- 
ment as  land." 

The  Toronto  Railway  Company  have  only  a  street 
railway  privilege,  for  the  purposes  of  their  railway,  and 
have  neither  the  same  powers  nor  property  in  the  street 
as  the  Consumers'  Gas  Company  have  in  the  lands 
occupied  or  used  by  them  for  their  gas  works  and  pipes. 
And  I  do  not  think  that  the  judgment  in  the  Supreme 
Court   in    the    Consumers'  Gas  Company  case   governs 


Judge  Dartnell's  opinion  was  summed  up  in  these 
terms  : — This  appeal  comes  up  in  a  slightly  different 
shape  from  that  heretofore  disposed  of  by  the  Board  of 
the  County  Judges  assigned  to  take  such  cases  under 
the  assessment  acts  and  amendments  thereto.  The 
respondents  rely  upon  the  decision  of  the  Supreme 
Court  in  the  Consumers'  Gas  Company  v.  the  City  of 
Toronto  as  affecting  the  former  judgments  given  herein. 
So  far  as  the  matter  of  the  former  appeal  is  concerned  I 
based  mj'  judgment  largely  upon  the  construction  of 
the  agreement  between  the  company  and  the  city.  I 
express  no  opinion  upon  the  effect  of  the  recent  judg- 
ment beyond  saying  that  I  cannot  see  how  it  affects  the 
ratio  decidendi  of  my  former  opinion,  which  I  hereby 
reiterate  and  affirm. 

It  is  again  argued  that  the  exemption  from  taxation 
which  I  conceive  has  been  conferred  upon  the  company 
by  their  agreement  with  the  city  is  illegal  and  void. 
The  short  answer  to  this  is  that  this  agreement  has 
been  confirmed  by  an  act  of  the  legislature,  and  has 
thus  been  taken  out  of  the  ordinary  rules  which  govern 
such  assessments.  The  city,  should  I  be  wrong,  has 
the  option  of  either  proceeding  with  the  pending  appeal 
to  the  Supreme  Court,  or  by  taking  an  appeal  to  the 
Court  of  .Appeal,  which  they  are  now  enabled  to  do.  I 
think  the  assessment  should  be  struck  out  and  the 
appeal  allowed. 

Judge  McDougall  delivered  a  verbal  judgment  con- 
curring in  the  opinions  of  Judges  McGibbon  and 
Dartnell. 


SPARKS. 

Tlie  Ottawa  Electric  Railway  Company  will  borrow  $500,000 
to  cover  the  cost  of  recent  improvements. 

A  report  from  San  Francisco,  Cal.,  stales  that  \V.  B.  Broad- 
bury,  a  millionaire,  has  been  sentenced  to  24  hours'  imprisonment 
on  his  conviction  for  the  second  time  for  spitting  in  street  cars. 

The  Sherbrooke  Street  Railway  Company,  Sherbrooke,  Que., 
havingf  succeeded  in  securing  water  power  privileges,  have  begun 
the  work  of  construction  of  power  house  and  s\ir\eys  for  road 
bed. 

Barrister  Rowan,  of  Toronto,  was  recently  granted  $1,500 
damages  for  being  injured  by  a  trolley  car  on  Spadina  avenue. 
The  Toronto  Railway  Company  appealed  the  case  and  Judge 
McMahon  has  given  his  decision  in  favor  of  the  company.  The 
plaintiff  will  probably  appeal. 

The  British  Columbia  Electric  Railway  Company  has  been 
registered  in  British  Columbia  to  take  over  the  business  of  the 
Consolidated  Railway  Company  and  to  construct  and  operate 
electric  railways,  etc.,  throughout  British  Columbia.  The  head 
office  is  in  England.  The  capital  of  the  new  company  is  £.2^0,- 
000. 

The  month  of  June  proved  to  be  the  heaviest  in  the  history  of 
the  Montreal  Street  Railway.  The  earnings  amounted  to  $130,- 
676.77,  an  increase  of  $14,248. 1 1  over  June,  189(1.  The  average 
daily  earnings  during  the  month  were  $3,481.  u,  which  is  an 
average  daily  increase  of  $215.74.  The  total  increase  in  earnings 
for  the  first  nine  months  of  the  fiscal  year  amount  to  $58,893.82, 
the  figures  being  $952,120.81. 

Professor  George  Forbes,  F.  R.  S.,  who  played  an  imponant 
part  in  the  "  harnessing  of  Niagara,"  is  expected  to  arrive  in 
England  in  a  few  days  from  Egypt,  where  he  has  been  making 
an  extensive  tour  in  many  parts  of  the  globe  with  a  view  lore- 
porting  on  the  utilization  of  water  power  for  the  generation  of 
electrical  energy.  He  visited  New  Zealand  and  .Africa,  and  while 
in  Northern  Rhodesia,  in  order  to  report  on  a  scheme  for  using 
the  water  power  of  the  Victoria  Falls  on  the  Zambesi  river,  to 
generate  electricity  and  supply  it  to  the  various  centra;  of  popu- 
lation throughout  Rhodesia.  In  Egypt,  Professor  Forbes  had  a 
look  at  the  Nile  cataracts,  and  has  expressed  a  highly  favorable 
opinion  about  utilizing  their  waste   power  for  generating  current. 
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SPARKS. 

Will.  Daviilson  has  slardd  boiler  works  al  Halifax,  N.  S. 

The  eleclric  light  plant  al  Hiinlir.gdon,  Que.,  «as  recently  put  in 
successful  operation. 

The  council  of  Kaniloops,  B.  C. ,  has  offered  $4,000  for  the  electric 
light  plant  in  that  town. 

The  Citizens  Telephone  &  Electric  Co.  are  erecting  a  new  office 
block  at  Kal  Torlage,  Ont. 

The  village  of  Magog,  Que.,  has  recently  provided  the  sum  of  $10,000 
for  the  purchase  of  an  electric  light  plant. 

Mr.  .Sanford,  the  absconding  treasurer  of  Barric,  Ont.,  was  also 
manager  of  the  Barrie  Electric  Light  Company. 

The  West  Kootenay  I'ower  &  Light  Company  are  about  to  commence 
the  erection  of  their  power  house  at  Middle  Kails,  on  the  Kootenay 
river. 

Mr.  Harry  Kendrick,  of  Walkerville,  states  that  he  finds  the  Elec- 
trical Nkws  more  interesting  each  issue,  and  that  he  could  not  afford 
to  be  without  it. 

The  Kiel  canal  is  lighted  over  its  sixty-two  miles  by  electricity,  and 
is  the  longest  distance  in  the  woild  lighted  continuously  in  that  way. 
There  are  5,000  poles. 

Mr.  Leo.  B.  Henderson  has  been  appointed  manager  of  the  Cj.  N. 
W.  telegraph  office  in  Ingersoll,  Ont.,  which  position  w.-is  rendered 
vacant  by  the  de.ith  of  Mr.  W.  R.  Burke. 

The  Nelson  Electric  Light  Company,  of  Nelson,  B.  C,  have  placed 
an  order  for  two  additional  1,000-light  dynamos.  When  installed  these 
will  give  the  company  cap.icity  to  furnish  3,000  incandescent  lights  of 
i6-candle  power. 

The  Fraserville  Company,  of  Eraserville,  Que.,  has  been  incorporated, 
to  manufacture  pulp,  electrical  machinery,  etc.  Among  the  promotors 
are  Geo.  Whif;  Fiaser,  Toronto  ;  David  Cook,  Fraserville,  and  others; 
capital,  $50,000. 

The  Toronto  Suburban  Street  Railway  Company,  according  to  its 
agreement,  were  to  extend  their  track  through  the  village  of  Weston. 
This  has  not  been  done,  and  a  movement  was  recently  commenced  by 
the  ratepayers  of  Weston  to  withdraw  the  franchise  from  the  company. 

The  Brantford  Machine  and  Tool  Company  has  been  organized  at 
Brantford,  Ont.,  and  will  occupy  the  old  Waterous  building.  The 
promoters  are  Messrs.  C.  H.  Waterous,  F.  Grabb,  J.  A.  Bain,  R. 
Kerr,  T.  A.  Hollinrake,  W.  H.  Shapley,  ,nnd  Llo)d  Harris;  capital 
stock,  $150,000. 

The  Stillwell,  Pierce  &  Smith  Valve  Co.,  of  Dayton,  Ohio,  who  aie 
putting  in  the  hydraulic  machinery  at  the  Montmorency  Electric  Power 
Co.'s  plant  near  Quebec,  Que.,  are  said  to  have  been  awaided  the 
l-irgest  contract  ever  given  for  water  wheel  and  hj-draulic  machinery. 
The  plant  is  for  the  development  of  the  water  power  at  Missina,  N.  V. , 
for  75,000  horse  power,  and  will  cost  one  million  dollars.  The  dynamo 
room  is  700  x  65  feet  and  will  contain  fifteen  dynamos  of  i;,ooo  horse 
power  capacity  each.  The  current  is  to  be  used  in  the  manufacture  of 
calcium  carbide,  to  produce  acetylene  gas. 


There  is  said  to  be  a  strong  probability  that  a  new  electric  road 
will  be  built  al  Niagara  Falls  South,  Ont.,  a  franchise  having 
been  applied  for  by  the  Lundy's  Lane  Electric  Railway  Company. 
The  chief  promoters  are  Messrs.  Henry  C.  Synimes  and  R.  Paine, 
of  Niagara  Falls.  It  is  their  purpose  to  construct  a  line  which 
will  connect  with  the  Niagara  Falls  Park  and  River  railway  in  the 
park  and  run  through  several  of  the  village  streets  up  to  Lundy's 
Lane  battle  ground  and  observatory. 

The  Montreal  Star  gives  the  following  reply  to  the  question  : 
"  What  ye.ir  w.is  the  electric  light  discovered  and  introduced,  and 
in  what  country?  "  Humphrey  Davy  produced  eleclric  light 
with  carbon  points  in  1800.  Professor  Tyndall  lectured  al  the 
Royal  Institution,  London,  by  the  light  of  Jules  Duboscq's  electric 
lamp  in  1855*  The  South  Foreland  lighlbouse  was  illuniinated  by 
electricity  in  1S5S,  and  the  French  government  ordered  eight 
lighthouses  to  be  so  illuminated  in  April,  1861.  In  1S78  T.  E. 
Edison,  of  New  York,  discovered  a  method  of  producing  more 
light  at  less  expense,  and  from  that  t"me  the  movement  towards 
electric  lighting  rapidly  advanced. 


MOONLIGHT  SCHEDULE  FOR  JULY. 


Day  of 
Month. 


I . 

3- 
4- 
5- 
6. 
7- 
S 
9- 
10. 

13- 
14 
i5' 
16, 

!/■ 

18 
19 

20 

21  , 

-3 

24 

-S 
26 

27 
28 
29 
30 


Light. 


H.M. 
[.  8.20 

8. 20 
8.20 
9.50 
10.10 
10.30 
1 1  00 
1 1.30 


12. 10 
1.00 
1.50 

light. 

light. 

liyht. 

:.  8.00 
8.00 
8  00 
8.00 
8.50 

7.50 
7.50 
7.50 
7-5° 
7-^0 
7.50 
7.50 
7.50 
7.40 
7.40 
7.40 


E.\tinguisli. 


H.M. 
A.  M.     4.00 

II       4.00 

M  4.00 

II  4.00 

II  4.00 

II  4.00 

II  4.00 

II  4.00 

.1  4001 

/ 

II  4.10 
11      4.10 

No  light. 

No  light. 

No  light. 
P.  M.  9.40 
II  10.00 
II  10.40 
11  il.OO 
11  11.20 
II  11.50 
A.  M.  12.20 
11       12.40 

n  I. 10 

II       2.00 

II     3.00 

II  4.10 

II  4.10 

II  4.IC 

II  4.10 

II     4.10 

Total, 


No.  of 
Hours. 


H.M. 

7.40 
7.40 
7.40 
6.10 
5.50 
5-30 
5.00 
4-.30 

3-5° 


3.00 
3.20 
4.00 
4.30 
4.50 
5.20 
6.10 
7.10 
8.20 
S.20 
8.30 
8.30 
8. 30 


146.10 


TENDERS  WANTED 


:ekly  Journal  of  advance    

tion  and  public  works, 
■ecognized   medium    for    advertise- 

intrnt^  for    'Tenders.' 


;  CANADIAN  CONTRACT  RECORD 

TORONTO.  I 


ELECTRICAL  ENGINEERS 


No.  9  Chenneville  St. 
MONTREAL 


Fred.  Tliomson,  late 
trician  of  the  Roya 
Electric  Co 


-f^ 


Kn65S 


a 


?1 


Complete  Plants  Installed 

c ARMATURES  RE-WOUND 

Royal  T-H  .\rc  a  Specially 

Dynamos  and  Motors  Repaired 


Mica  Boiler  Coverings 

All  Steam  Users  should  see  the  NEW  MICA  BOILER  a.\d  PIPE 
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MR.  SAMUEL  J.  T.  BROWN.  by    means    of    electrical    development.     The   list  is  not 

Members  of  the   Canadian   Electrical  .\ssociation  and      carried  beyond  the  achievements  of  a  year  or  two  past, 


persons  connected  with  the  electrical  interests  in  Wes- 
tern Ontario  will  have  no  difficulty  in  recognizing  in  the 
accompanying  portrait  the  smiling  features  of  Mr.  S.  J. 
T.  Brown,  local  manager  ot  the  Bell  Telephone  Co.  at 
London,  Ont.  Mr.  Brown  was  born  in  Hertford 
County,  England,  on  October  3,  1852.  In  1869  he 
came  to  Canada  and  settled  in  Hamilton,  where  he 
became  engaged  in  the  building  business.  In  1873  he 
entered  the  employ  of  the  Bell  Telephone  Company 
under  Mr.  Hugh  C.  Baker.  In  1883  he  was  appointed 
travelling  agent  to  organize  ex- 
changes and  put  in  plants  in  the 
district  west  of  Kingston.  He  met 
with  so  much  success  that  the  com- 
pany promoted  him  to  the  position 
of  manager  of  the  London  branch, 
October,  1891.  The  numerous  im- 
provements in  the  telephone  ser- 
vice in  the  city  since  that  date  are 
an  evidence  of  the  thorough  ap- 
preciation which  he  has  of  his  busi- 
ness. Mr.  Brown  has  always  taken 
an  active  interest  in  the  welfare  o( 
the  city,  and  is  highly  respected  by 
all  who  know  him. 


nor  is  it  meant  to  include  such  apparatus  as  the  tele- 
phone, telegraph,  phonograph,  or  other  widely-spread 
factors  of  electrical  development. 


ECONOMY  OF  ELECTRICAL 
PRODUCTIONS. 
Many  of  the  commercial  chemicals 
nowin  general  use  are  made  at  muL-h 
cheaper  rates  than  formerly,  says 
an  exchange,  because  ot  the  econ- 


Mr.  Samiel  J.  T.  Brown. 


EDISON'S  VIEW  OF  HORSELESS  CARRIAGES. 

A  REPORTER  of  a  daily  paper  interviewed  Edison  recent- 
ly upon  the  subject  of  horseless  carriages.  His  opinion 
is  that  the  problem  rests  on  the  construction  of  cheaper 
and  lighter  motors.  Over  2,000  men,  he  says,  are  at 
work  in  this  country  alone  trying  to  invent  better  motors 
for  horseless  vehicles.  Hundreds 
of  others  in  Europe  are  also  en- 
gaged in  the  same  task.  The  auto- 
mobile is  bound  to  be  in  general  use 
beforelong.  Take  the  bicycle,  for 
instance  The  high  grade  wheels 
which  cost  $100  each  to-day  will  in 
a  few  years  at  best  drop  to  $50, 
and  machines  that  can  now  be 
bought  for  from  $50  to  $75  apiece 
will  cost  only  $15  or  $20.  The 
same  thing  will  be  the  outcome  of 
the  experiment  with  horseless  car- 
riages. The  motors  now  cost  from 
$250  to  $350  each.  The  motors 
will  also  be  made  smaller  and  can 
be  more  easily  manipulated.  Then 
tricycles  and  light  toad  vehicles  can 
be  put  on  the  market  at  a  cost  of 
$100  to  $125  each;  a  serviceable 
light  vehicle  to  carry  two,  or  even 
four,  people  can  be  made  after  the 


principle  of  the  tricycle  at  a  cost 
omy  of  electrical  production.  A  large  percentage  of  of  from  $100  to  $125.  In  the  construction  of  the 
the  metals  can  now  be  reduced  from  their  ores  by  elec-  motor  there  are  three  different  kinds  of  power  to  con- 
trolytic  methods.  The  production,  refining,  purifying,  sider — gas,  petroleum  and  electricity.  Electricity  should 
etc. ,  of  many  products  not  essentially  chemical,  such,  for  be  the  best  and  cheapest.  The  most  successful  auto- 
example,  as  sugar,  molasses,  beer,  starch,  beet-root  mobiles  made  thus  far  are  those  in  which  electric  motors 
juice,  etc.,  is  now  accomplished  electrolytically.  Cotton  are  used.  They  can  go  twenty-five  miles  or  more  with- 
is  picked  and  bleached,  leather  is  timned,  white  lead  is  out  being  re-charged  at  the  rate  of  ten  miles  an  hour, 
made,  meat  is  preserved,  ozone  is  generated,  acetylene  Delivery  waggons,  express  waggons,  broughams  and 
gas  is  produced,  safes  are  broken  into,  car  wheels  are  all  of  the  heavier  class  of  vehicles  can  be  driven  as  easily 
tested,  graphite  is  formed,  and  diamonds  are  manufac-  by  a  storage  battery  as  any  other  kind  if  the  battery  is 
tured  by  either  the  direct  or  indirect  action  of  the  cur-  improved  suiricienlly,  and  that  will  unquestionably  be 
rent  ;  gold,  silver,  iron,  zinc,  lead,  copper,  tin,  alumin- 
um, nickel,  bismuth,  antimony,  are  all  either  mined, 
refined  or  separated  from  their  ores,  and  in  some  cases 
actually  produced  by  the  magical  properties  of  the  elec- 
tric current.  Power  is  transmitted,  farms  are  worked, 
boats  and  land  carriages  are  propelled,  oil  wells  are 
made  to  increase  their  flow,  the  stage  is  made  more 
spectacular,  watercourses  are  disinfected,  and  hitherto 
impenetrable  substances   are   rendered  transparent,  all 


done. 


Mr.  G.  S.ige,  engineer,  Clinton,  stales  on  renewing  hi-,  siib- 
scriplion  to  the  El-ECTRICM.  N'kws,  tli.Tt  no  iip-to-d.Tto  LMijjineer 
c.'in  afford  to  be  without  it. 

The  Jenckes  Machine  Co.,  of  Sherbrooke,  recently  shipped  to 
the  Asbestos  &  Asbestic  Co.,  of  Danville,  one  of  their  20-drill  air 
compressors,  to^jether  with  three  high-speed  crushing  rolls  and 
two  picking  tables,  being  a  plant  required  by  the  .Asbestos  Co.  in 
connection  with  the  extension  of  their  operations. 
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TORONTO  TECHNICAL  SCHOOL  EXAMINA- 
TIONS. 

Bv  the  kindness  of  Mr.  James  Milne,  the  instructor 
in  this  department,  we  are  enabled  to  print  the  answers 
to  the  problems  f^^iven  the  students  in  Applied  Mechanics 
at  the  recent  examinations  of  the  above  school.  The 
questions  were  published  in  the  July  issue  ot  the  Elec- 
trical News,  and  the  answers  are  as  follows  : 
APPLIED  MECHANICS. 

ki.kmentarv. 
Answers  : — 
'•  32%"- 

2.  14062.5  ft-  pds. 

3.  39063  lbs. 

4.  .718  or  71.8%  efficiency. 

5.  Top  1,000  lbs.,  bottom,  5,000  lbs.,  sides  3,000  lbs. 

6.  B.  W.  4740^4  lbs.  very  nearly. 

7.  12"  and  48"  diam.     30  and  120  teeth  respectively. 

8.  22  cwls.     28  cwts.      1 1.2  feet  from  support  having- 22  cwts. 

reaction. 

9.  15.13  lbs. 

10.  200  lbs.     7f  lbs. 

11.  55.8  lbs.      896  lbs. 

12.  64.      160. 

ADVANCEII. 
13.  Let  R  =  Radius  of  large  sheave. 

r  =  radius  of  small  sheave. 
P  =  Pull  in  lbs. 
W  =  Weight  to  be  lifted. 

\V=  ■„—=>. 200  lbs. 
R  -  r 

Efficiency  =  useful  work  done.      Total  work  expended. 


aZ. 


B  C 


Tension  ■  E  B  ^  \V.  B  C  +  w.     -  =31  B  C. 

Find  E  B  and  B  C. 
Area  of  Triangle  A  B  D  =  95  sq.  ft. 
A  D  .  E  B 

•■• ; =95  '^q-  "• 


Again 


E  B  =  7.6  feet 
A  B  .  C  D 


=  95  "rC  D^ig' 


But  B  C  =  \/2o'  -  I9'=6X'  nearly 
Tension  +  E  6  =  31  B  C. 
Tension  =  25.5  cwts. 
By  parallogram  of  forces  the  thrust  on  the  gib  as  measured  on 
diagram  is  52.5  cwts. 

15.  9,000  lbs. 

16.  When  on  the  point  of  lowering  the  weight   is  2380  lbs.,  and 
when  on  the  point  of  raising  the  weight  is  220  lbs. 

17- 


Lot  B|,  B„,  B,,,  etc.,  be  Ihe  angles,  made  by 

S,,  S.j,  S.,,  etc.,  with  the  vertical 

Sin  B„  =sin  B^  =  cos  B^  =cos  Bj 

Sin  B,,  =sin  Bj  =  cos  B.^  =cos  B^ 
and  bv  the    method  of  resolution  of  forces  we  get  for  the  section 
cutting  Sj  and  So  the  equations 

S,+S„  sin  B,=0 

w   w 

— -^  +  S,,  cos  B.,  =  0 
28- 

From  which  we  get  S,  =2,600  and  S„  =  -  3,000  lbs. 

If  we  take  a  section  cutting  S,,  S3,  S^  we  get 

S,+S,  sin  B„  +  S^  sin  B^  =  0 

WWW 

V    _^  _:>:>l_g    ^^^  B„  +  S,  cos  B,=0 

284 

S„  =    -  866  lbs. 

S^=    -  2,500  lbs. 

S^  and  S,..  are  found  in  the  same  manner,   viz  : 

Sj  +  S^  sin  Bj+Sj  sin  Bf  =  0 

W     W     W 

1-  S,  cos  Bs  +  sin  cos  B,  =  O 

284 

S,  =866  lbs. 

S,,  =  1732  lbs. 

By  construction  as  shown  in  the    figure  we  get  exactly   the  same 

results  as  measured  to  scale. 

Si  =  H  G  =  2,600  lbs.  tension. 

S2  =  H  B  =  3, 000  lbs.  compression. 

Sa  =  H   1=     866  lbs. 

84  =  1   C  =2,500  lbs.  " 

R5  =  I  K=     866  lbs.  tension. 

S„  =  K  G=  1,732  lbs.       " 

18.  360  h.  p.  nearly. 

19.  251  h.  p.  or  109  li.  p.  less, 

20.  Drives  No.  1  =  14" 

"     2=11.92" 

"   y-  9-S" 

"4-    S.7" 

21.  Tension  12.  3  cwts.  nearly. 
Reaction  8  cwls.  fully. 

To  find  the  direction  of  the  reaction 
Let  R  h  =  horizontal  component  acting  from  B  to  A 
R  v  =  vertical  component  acting  upwards. 
By  taking  moments  about  A  we  have 

Reaction  xr  =  Wx2  +  Wx6 
r  =  4){  feet. 
.•.  with  A  as  centre  and  4^  feet  radius  describe  an  arc  and 
draw  from  B  a  line  tangent  to  this  arc.     This   line  represents  the 
direction  of  the  reaction. 

22.  (a)  What  30  teeth  makes  7  revolutions. 

"      40      "  "     3-5 

(b)       "      30      "  "       3  "         in  same  direction. 

"      so      "  "      .5  "         in  opposite  direction. 

23.  14.5  tons. 

24.  821,200  lbs.  nearly.  660  lbs.  nearly. 
25-  454  revs. 


Follower  No.  1  =  11.2" 
"     2  =  13.28" 
"     3=15-4" 
"    4=i7-5" 


The  Kaslo  Electric  Light  Company,  of  Kaslo,  B.C.,  is  about  to 
change  its  motive  power  from  steam  to  water  power,  and  has 
secured  a  site  for  a  power  house  about  a  mile  from  the  town. 

The  Jcnckes  Machine  Co.  have  just  completed  for  the  Sultana 
Mine  at  Rat  Portage  one  30-stamp  mill,  with  six  vanners,  one  150 
h.p.  Corliss  engine,  with  complete  equipment  of  boilers,  compres- 
sor and  hoisting  plant.  This  is  tlie  largest  and  most  complete 
plant  of  this  kind  in  Ihe  Lake  of  the  Woods  district. 
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"WESTERN  ONTARIO  LIGHTING  PLANTS. 

Ol  K  travelling-  representative  has  furnislieJ  the  fol- 
lowingf  descriptions  of  lighting  plants  in  Western  On- 
tario, as  an  adjunct  to  those  which  appeared  in  our  July 
issue  : 

FERGUS   ELECTRIC   LIGHT  AND   POWER   COMPANY. 

The  Fergus  electric  light  and  power  plant  is  owned 
by  Dr.  Groves,  of  Fergus,  and  was  installed  in  1891, 
the  power  house  being  situated  in  Dr.  Groves'  mills. 
Besides  supplying  light  to  Fergus,  the  company  in  1893 
extended  their  line  to  Elora,  and  have  since  supplied 
that  town  with  street  and  residential  lighting.  They 
also  supply  power  for  motors. 

The  company  have  at  present  24  miles  of  wire,  800 
incandescent  lamps  and  40  arc  street  lights.  The  plant 
consists  of  Reliance  dynamo  of  2080  volts,  and  Thom- 
son-Houston alternator,  all  switch-board  apparatus 
being  from  Reliance  works.  One  of  the  special  features 
of  this  plant  is  the  exciting  of  alternator  direct  from  arc 
circuit  without  the  use  of  a  separate  exciter.  There  is 
a  well  equipped  machine  shop  in  connection  with  the 
plant  furnished  with  Bertram  drill  lathe  and  full  com- 
plement of  tools,  in  which  all  repairs  are  made  and  arc 
light  winding  done.  Power  is  furnished  by  a  Brown 
tandem-compound,  9x14,  24"  stroke,  and  Porter  & 
Allen  lojit  x  20  high  speed  engines,  controlled  by 
Porter  governor,  steam  being  supplied  by  two  boilers, 
one  52  in.  x  14  ft.  and  one  48  in.  x  14  ft.  The  engine 
room  is  equipped  with  Northey  fire  pump  and  fire  hose 
and  an  indicator  outfit.  This  plant  has  had  in  use  a  jet 
condenser,  but  owing  to  the  hardness  of  the  water  they 
are  now  putting  in  a  new  surface  condenser. 

Mr.  Gibson  Groves,  the  manager  of  the  plant,  was 
born    near    Fergus    on  the  20th  of  June,    1857.      .After 


Mk.  Gibson  Groves. 

leaving  public  school  he  resided  for  several  years  in 
Manitoba,  engaging  in  different  lines  of  business.  He  al- 
ways took  an  active  interest  in  engineering  and  electrical 
matters,  and  in  1893  took  charge  of  the  above  plant, 
which,  under  his  progressive  and  energetic  management, 
has  reached  a  high  state  of  efficiency. 

SEAFORTH    ELECTRIC    LIGHT,     HEAT    AND    POWER    COMPANY. 

The  plant  of  the  Seaforth  Electric  Light,  Heat  & 
Power  Company  has  been  in  operation  since  1894,  and 
is  at  present  supplying  1,160  incandescent  lights,  forty- 
four  1,000  candle  power  arc  and  twenty  2,000  c.  p. 
street  arc  lamps. 

The  power  house    is  a  commodious  brick    building. 


with  excellent  ventilation,  the  offices  and  store-rooms 
being  in  the  front.  The  floor  of  the  dynamo  room  is 
covered  with  oil  cloth,  and  the  boiler  room  is  built  ad- 
joining, with  concrete  floor.  The  basement  contains 
toilet  and  bath  room,  large  water  tank  and  oil  filter. 
Power  is  generated  by  a  United  Electric  Improvement 
Co.'s  alternator  and  Ball  arc  dynamo.  The  switch- 
board is  fitted  with  instruments  of  same  make,  with 
exception  of  a  Carpenter's  enamelled  rheostat.  Two  85 
h.  p.  high  speed  Robb  engines  and  two  70  h.  p.  Robb 
boilers,  .Austin  w-ater  heater  and  Xorthey  pump  com- 
plete the  power  apparatus. 

Mr.  A.  H.  Ingram,  manager  for  the  company,  whose 
portrait  we  present,  has  had  charge  of  the  plant  since 


Mr.  a.   H.   I.ngram. 

its  installation.  Mr.  Ingram  is  a  native  Canadian,  now 
35  years  of  age,  and  was  born  in  the  county  of  Huron. 
•After  leaving  the  public  schools,  and  having  a  liking 
for  mechanical  pursuits,  he  followed  engineering,  and 
with  the  advent  of  electricity  into  commercial  use,  ob- 
tained a  position  with  the  Brush  Company,  of  Detroit, 
with  which  firm  he  was  engaged  for  over  two  years, 
severing  his  connection  with  them  to  take  his  present 
position.  He  operated  the  plant  for  about  four 
years  for  the  corporation,  and  returned  to  the  position 
when  the  present  company  took  over  the  busi- 
ness. He  is  a  progressive  and  energetic  manager. 
Mr.  Ingram  now  enjoys  more  than  a  local  reputation, 
and  any  visitor  to  the  plant  under  his  charge  will  be 
convinced  that  the  reputation  he  enjoys  is  well  deserved. 
He  is  abl)-  assisted  bj'  his  engineer,  Mr.  I.  Moddlin, 
and  his  assistants,  Messrs.  Darling,  Chesney  and 
Smiley. 

Under  Mr.  Ingram's  management  this  company  are 
branching  out  into  the  manufacture  of  dynamos,  having 
already  supplied  several  small  plants  with  generators. 

SOUTHAMPTOM    AND    PORT    ELGIN    ELECTRIC     LIGHT    PLANT. 

Messrs.  Kilmer,  Cowan  &  Co.,  of  Southampton, 
Ont.,  who  have  secured  a  franchise  for  electric  lighting 
the  towns  of  Southampton  and  Port  Elgin,  Ont.,  are 
now  installing  their  new  plant  at  Denny's  Dam,  on  the 
Saugeen  river,  about  2V2  miles  north  of  South- 
ampton, from  which  they  will  supply  both  light  and 
power  to  above  towns. 

This  firm  having  purchased  the  water  privilege  at 
what  was  known  as  Denny's  hull,  have  erected  a  two- 
storey  power  house,  20  x  38  feet,  finished  in  hardwood, 
and  have  rebuilt  and  enlarged  the  flume,    and    are  put- 
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ting  in  a  Kennedy  66  in.  special  water  wheel,  with 
Kennedy  governor.  They  have  a  loyi  foot  head  of 
water,  and  the  privilege  to  raise  to  16  teet,  giving  them 
1,500  h.  p.  For  present  lighting  they  have  installed  a 
75  k.  w.  monocyclic  Canadian  General  generator,  with 
other  instruments.  They  have  at  present  about  fifteen 
miles  of  wire,  and  expect  to  transmit  to  other  towns  in 
the  vicinity.  Thej  are  using  No.  4  wire  on  the  line  to 
Port  Elgin  and  No.  6  to  Southampton,  and  furnish 
about  1,200  incandescent  lights,  but  are  putting  in  a 
number  of  50  c.  p.  incandescent  street  lights. 

Mr.  C.  E.  Kilmer,  the  manager  of  the  plant,  is  a 
native  Canadian,  and  an  experienced  electrician,  having 
had  several  years  experience  with  the  Canadian  General 
Company  at  Peterboro. 

PAISLEY    ELECTRIC    LIGHT    PLANT. 

This  plant  has  been  operated  by  water  power  for 
about  two  years,  and  is  owned  and  managed  by  Mr.  D. 
Mclntyre,  of  Paisley.  The  power  house  is  situated  on 
the  north  branch  of  the  Saugeen  river  about  two  miles 
from  the  town,  and  is  equipped  with  a  Leffel  52  in. 
water  wheel  and  a  750  light  Royal  generator,  with  in- 
struments, from  the  Royal  Electric  Company.  For 
transmitting  Mr.  Mclntyre  has  already  put  in  about 
seven  miles  of  wire,  and  is  supplying  about  200  lights. 
With  the  capacity  of  the  plant  it  is  needle<is  to  remark 
that  the  citizens  of  Paisley  are  getting  an  efficient  service. 


ELECTRiaTY  APPLIED  TO  GOLD  MINING. 

The  big  power  plant  at  Blue  Lakes  city,  Amador 
county,  Cal.,  is  nearing  completion  and  will  shortly  be 
ready  to  transmit  light  and  power  along  32  miles  of  the 
mother  lode  in  .Amador  and  Calaveras  counties.  Large 
reservoirs  have  been  built  in  Slabtown,  two  miles  from 
the  site  of  the  power  building.  Two  2  phase  generators 
will  be  shipped  from  Massachusetts,  together  with  the 
other  electrical  apparatus,  in  a  few  days.  It  is  claimed 
that  this  will  be  60  per  cent,  cheaper  than  the  power 
now  used  at  the  mines.  The  application  of  electricity 
to  the  working  of  ore  is  becoming  general  in  all  mining 
regions.  Electricity,  of  New  York,  says  concerning 
the  subject  : 

"  Two  important  undertakings,  which  haye  somewhat 
recently  been  before  the  British  investor,  have  for  their 
object  the  generation  and  supply  of  electrical  power  for  use 
in  gold  mining.  One  of  the  schemes  is  for  the  extensive 
gold  mining  districts  of  Western  Australia,  particularly 
the  Coolgardie  neighborhood,  the  matter  having  been 
gone  into  very  carefully  by  English  experts  who  have 
advised  the  Westralian  Electrical  Company.  It  is 
thought  that  the  growing  gold  mining  industry  of 
W'estralia  will  afFjord  satisfactory  instances  for  the  suc- 
cessful application  of  electric  power  transmitted  over 
distances. 

The  other  undertaking  has  been,  for  some  time,  in 
course  of  carrying  out.  It  is  that  of  the  Rand  Central 
Electric  Works,  which  supplies  electric  power  to  the 
gold  mines  of  the  Rand  district  in  the  South  African 
Republic.  The  Siemens  &  Halske  Company  have  been 
very  closely  identified  with  this  scheme,  but  there  are  a 
number  of  English  shareholders.  Sir  Charles  Rivers- 
Wilson  being  the  chairman  of  the  company.  The  capa- 
city of  the  plant  put  down,  which  is  equal  to  about 
2,100  horse  power,  has  been  applied  for  at  an  average 
of  about  ;£,45  per  horse-power  per  annum  delivered, 
including  wires  and  fittings.  As  this  is  a  cheaper  rate 
than  steam  power    can  be    obtained    it  is    not  very  sur- 


prising that  the  demand  should  have  been  so  ready. 
The  company  expects  to  find  it  necessary  very  shortly 
to  extend  its  plant,  and  sees  its  way  to  good  returns  on 
its  capital.  There  are  four  three-phase  generators  in 
position,  these  being  direct-driven  by  vertical  triple- 
expansion  marine-type  engines,  having  a  maximum 
break  horse  power  of  1,200.  Each  dynamo  weighs  30 
tons,  and  is  constructed  in  four  pieces.  Eight  multi- 
tubular boilers,  with  200  tubes  each,  supply  the  steam. 
Each  is  of  60Q  horse-power,  and  has  9,300  square  feet 
of  heating  surface.  Only  three  sets  of  the  plant  will  be 
worked  at  first,  the  fourth  being  held  in  reserve  for  a 
time.  Some  of  the  mines  supplied  are  situated  over  20 
miles  from  the  generating  station.  Current  is  generated 
in  the  dynamos  at  700  volts,  is  raised  by  means  of  step- 
up  transformers  to  10,000  volts,  and  at  the  mines  is  re- 
duced by  step-down  transformers  to  120  volts  for  light- 
ing and  240  to  500  volts  for  motor  work." 

H.  M.  Chance,  in  a  lecture  before  the  Engineers' 
Club  of  Philadelphia,  not  long  ago,  gave  a  description 
of  the  various  processes  of  extracting  gold  from  ores  by 
electricity.  He  divided  them  into  six  classes,  each  in- 
volving a  different  principle  or  method  of  application. 
The  classes  are  : 

1.  Electro-magnetic. 

2.  Electro-solvent. 

3.  Electro-amalgamating. 

4.  Electro-precipitating. 

5.  Electro-inductional. 

6.  Electro-smelting. 

The  first  class  employs  electro-magnets  to  remove 
magnetic  material  from  the  gold  with  which  it  is  asso- 
ciated. In  the  second  class  the  current  is  used  to  assist 
in  dissolving  the  gold  from  ores  by  means  of  chemical 
solvents  of  gold.  In  the  third  class  the  current  is 
passed  through  the  amalgamated  plates  or  mercury  to 
facilitate  amalgamation.  The  processes  of  the  fourth 
class  are  electrolytic,  the  gold  being  electrically  de- 
posited from  its  chemical  solutions.  These  processes 
are  extensively  used  in  South  Africa  and  to  some  ex- 
tent in  this  country.  The  fifth  method  aims  to  remove 
gold  particles  from  other  materials  by  the  inductive 
action  of  high  frequency  alternating  currents.  The 
sixth  method,  that  of  electric  smelting,  promises  well, 
provided  the  cost  can  be  reduced  to  that  of  ordinary 
smelting  processes. 


THE  NEW  TELEPHONE  GIRL. 

She  was  a  new  girl  at  the  central  telephone  exchange.  Her 
previous  experience  in  this  big  and  busy  world  had  been  behind 
the  counter  at  Chintz  &  Chally's.  Nevertheless,  she  was  a  pleas- 
ant-spoken young  lady  and  amiability  was  wiitten  all  over  her 
nature.  She  had  adopted  as  her  motto  the  touching  sentence  : 
"  We  try  to  please,"  and  she  honestly  tried  to  live  up  to  it.  There 
was  a  ring  at  the  bell.  She  applied  her  ear  to  the  instrument  and 
asked,  sweetly  : 

"What  number,  please?" 

"  Let  me  have  No.  474." 

"lam  sorry  that  No.  474  is  busy  now,"  she  replied.  "You 
can  have  No.  473  or  No.  475  if  you  wish." 

The  individual  at  the  other  end  of  the  wire  hung  up  his  receiver 
and  used  language  which  plainly  showed  that  all  efforts  to  please 
do  not  necessarily  succeed. — Harper's  Bazaar. 


The  Electrical  Supply  Company  of  Homilton,  Limited,  has  been 
incorporated,  with  a  capital  of  $20,000.  The  promoters  are  : 
John  Wesley  Van  Dyke,  of  Grimsby,  manufacturer,  and  John 
Sintzel,  tailor ;  Joseph  Overboil,  dentist;  William  Gilzean  Read, 
merchant,  and  George  Thompson  Simpson,  electrician,  all  of 
Hamilton. 
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CANADIAN  ASSOCIATION  OF  STATIONARY 
ENGINEERS. 

Note. — Secretaries  of  Associations  are  requested  to  forward  matter  for  publi- 
cation in  this  Department  not  later  than  the  asth  of  each  month. 

ANNU.\L    CONVENTION. 

The  annual  convention  of  the  Canadian  Association  of 
Stationary  Engineers  will  be  held  at  Brociiville,  Ont., 
on  Thursday  and  Friday,  the  19th  and  20th  instants. 
The  meeting  is  expected  to  be  especially  interesting,  as 
some  important  questions  will  be  discussed,  one  being 
the  proposed  Dominion  license  law.  A  paper  on  "  The 
Indicator,"  prepared  by  Mr.  G.  B.  Risler,  ot  London, 
will  be  presented,  and  it  is  possible  other  essays  on 
engineering  subjects  will  be  forthcoming. 

STR.\TFORD    NO.    3. 

The  features  of  the  president  of  the  above  associa- 
tion, Mr.  John  Hoy,  are  herewith  portrayed.  Mr.  Hoy 
is  an  active  association  worker,  and  puts  forth  every 
eflFort  to  make  the  meetings  interesting.  He  was  born 
about  ten  miles  from  Stratford,  in  the  township  of 
South  East  Hope,  on  September  28th,  1854.  At  the 
age  of  19  years  he  learned  the  trade  ot  machinist, 
afterwards  becoming  engineer  at   the  works  of  Thomp- 


son, Williams  &  Co.,  remaining  in  that  '  position  for 
nine  years.  For  a  time  he  was  engaged  at  Weston, 
Ont.,  but  upon  returning  to  Stratford  he  accepted  the 
position  of  engineer  for  Messrs.  Dufton  &  Sons,  which 
he  has  occupied  for  the  past  thirteen  years.  He  has 
therefore  been  in  the  employ  of  a  steam  plant  for 
twenty-three  years,  and  is  a  thoroughly  reliable  en- 
gineer. 

LONDON  NO.  5. 
The  above  branch  of  the  C.  A.  S.  E.  have  made  a 
somewhat  new  departure  in  association  work.  A  num- 
ber of  engineering  questions  have  been  prepared  by  the 
examining  committee,  a  copy  of  which  has  been  fur- 
nished to  each  member.  Three  prizes  will  be  awarded  to 
the  winners.  The  questions  were  prepared  by  Mr.  G. 
B.  Risler,  of  the  Advertiser  office,  who  is  also  furnish- 
ing the  prizes.  Mr.  Potter,  chief  engineer  of  the  Lon- 
don street  railway,  will  act  as  judge.  The  answers  are 
to  be  received  in  writing  before  8  p.  m.  of  August  19th, 
and  the  result  is  looked  forward   to  wilh  nnicli    interest. 

UROCKVILLE    NO.     15. 

Mr.  J.  .\ikens,  secretary  of  Brockville  No.  15,  writes  : 
At  our  last  meeting  the  election  of  officers  for  the  ensuing 
year   was    held,    with  the   following    result  :    President, 


J.  Grundy  ;  past  president,  A.  Franklin  ;  vice-president, 
C.  L.  Bertrand  ;  2nd  vice-president,  F'.  Andrews  ; 
recording  secretary,  J.  Aikens  ;  financial  secretary, 
Wm.  Robinson  ;  treasurer,  J.  McCaw  ;  conductor,  W. 
S.  Baverstock  ;  door-keeper,  E.  Mortimer  ;  trustees,  E. 
Carr,  F.  Devine,  J.  McRitchie  ;  delegates  to  conven- 
tion, E.  Andrews,  F.  Wilkinson.  The  programme  for 
the  convention  is  not  yet  completed. 


ONTARIO  ASSOCIATION  OF  STATIONARY 
ENGINEERS. 

The  annual  meeting  of  the  Ontario  Association  of 
Stationary  Engineers  was  held  in  Toronto  on  Monday, 
May  31st  last.  President  .Arthur  Ames,  of  Brantford, 
called  the  meeting  to  order  at  1 1  a.  m. 

The  minutes  of  the  previous  meeting  were  read  and 
approved,  on  motion  of  Bros.  Mackie  and  Devlin. 
The  president  delivered  the  following  address  : 

Gentlemen, — On  the  occasion  of  our  seventhi  annual  inceting, 
I  feel  it  my  duty  to  thank  the  officers  and  members  of  this 
association  for  having  shown  the  confidence  reposed  in  me  by  re- 
electing- me  for  a  second  term  to  the  "honorable  position  as  presi- 
dent of  the  association.  It  is  with  the  greatest  pleasure  that  I 
tiote  the  growing  interest  with  which  our  annual  meeting  is  looked 
forward  to  by  all.  I  am  sure  that  I  but  voice  the  sentiment  of  all 
the  members  when  I  express  the  sincere  regret  occasioned  bv 
the  absence,  through  illness,  of  our  worthy  registrar,  Mr.  .A.  E. 
Edkins.  I  am  happy  to  state,  however,  that  he  is  now  conva- 
lescent, and  we  may  look  forward  to  seeing  him  with  us  again  ere 
long.  In  his  absence,  the  duties  of  his  position  have  fallen  to  Mr. 
A.  M.  Wickens,  who  has  so  ably  taken  up  the  work  with  all  his 
old-timed  vigor,^  and  has  managed  the  business  connected  with  the 
office  in  a  manner  highly  creditable  to  himself  and  to  the  society 
in  general,  and  it  must  be  encouraging  to  remember  how  deep 
an  interest  the  older  members  still  retain  in  the  society. 

The  business  to  be  brought  before  you  will  consist  of,  as  on 
previous  occasions,  the  election  of  officers  to  the  board  to  replace 
the  retiring  members  whose  time  have  expired.  In  connection 
with  this  matter  it  is  scarcely  necessary  to  impress  upon  you  the 
importance  and  desirability  of  electing,  to  fill  the  vacancies, 
members  who  have  the  interests  of  the  association  at  heart,  for, 
as  you  will  readily  understand,  its  future  success  as  an  associa- 
tion depends,  to  a  very  great  extent,  upon  the  perse\erence  and 
intelligence  of  the  officers.  In  this  connection,  I  may  congratu- 
late the  officers  and  members  of  the  outgoing  board  on  Ihe  fact 
that,  during  the  past  years,  no  complaint  has  reached  me 
respecting  any  certificate  holder,  either  for  neglect  ol  duty,  in- 
toxication or  other  unbecoming  conduct,  consequently  we  have 
not  had  to  revoke  any  certificates. 

I  would  draw  your  attention  to  the  fact  that  the  membership  of 
the  association  has  not  increased  to  the  extent  that  it  might  have 
during  the  past  year,  but  it  is  nevertheless  gratifying  to  note  that 
the  best  men  throughout  the  province  have  availed  themselves  of 
the  privileges  offered  by  the  association  and  procured  certificates 
on  their  own  inerits.  The  importance  of  this  statement  is  shown 
by  the  fact  that  manufacturers  all  over  the  province  now  require 
engineers  holding  Ontario  certificates,  and  every  steam  plant  of 
any  consequence  is  now  managed  by  a  member  of  this  association 
— a  most  encouraging  sign. 

The  all  important  question  of  legislation  is  again  before  us.  A 
short  time  ago,  as  you  no  doubt  remember,  a  joint  committee  of 
the  Canadian  Association  and  Ontario  Association  was  appointed 
to  draught  a  bill  respecting  the  inspection  of  steam  boilers  and 
the  licensing  of  engineers  in  the  Dominion.  This  was  done  satis- 
factorily to  the  comtnittee,  and  at  the  meeting  in  question  Messrs. 
A.  M.  VVickins,  Jas.  Devlin  and  myself  were  delegated  to  intro- 
duce the  bill  aud  explain  its  purposes.  .As  an  association  we  are 
deeply  indebted  to  Mr.  Jas.  Sutherland,  M.  P.  for  .\oith  Oxford, 
who  so  courteously,  at  our  solicitation,  consented  to  introduce  the 
meastire  in  the  House,  and  to  draw  lo  the  attention  of  the  mem- 
bers of  that  body  the  great  and  increasing  importance  connected 
wilh  Ihe  proper  inspection  of  steam  boilers  and  the  qualifications 
of  the  engineers  in  charge  thereof.  The  bill  up  to  the  present 
time  has  passed  its  second  reading,  which  you  will  be  pleased  lo 
receive  as  an  assurance  that  the  measure  is'being  duly  considered 
at  the  hands  of  Ihe  Governmenl.  I  may  sav,  however,  that  ow- 
ing to  the  gieat  pressure  of  business  at  Ottawa  connected  wilh 
the  tariff,  etc.,  and  owing  paitiallyto  Ihe  introduction  of  the 
measure  lale  in  ihe  session,  Ihe  possibilities  of  securing  its  pass- 
age wore  les.sened,  but  greal  hopes  are  entertained  of  obiaining 
the  ne  essary  legislation  early  in  the  session  of  1898. 

In  conclusion,  I  wish  to  once  more  earnestly  and  sincerely 
thank  the  members  of  this  association  for  the  vety  great  conh- 
dence  reposed  in  me  and  Ihe  holl^r  shown  me  during  the  time  I 
have  held  the  position  of  president  of  ihis  association,  and  I  do 
this  Ihe  more  earnestly  knowing  that  this  is  Ihe  last  oppoiliinily  I 
will  have  of  thanking  you  individually  and  colleclively  for  ihe 
hearty  co-operalion  and  support  I  have' received  al  your'hands  in 
connection  with  the  various  duties  that  have  fallen  10  my  position 
during  my  term  of  otTice.  I  need  hardly  say  that  I  will'ever  have 
the    best   interests   and  welfare  of  the   associalion   al  heart,  and 
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should  the  opportunity  ever  arise  I  will  be  always  ready  and  will-  Bros.  Wickens  and    Mackie  were  elected  by  acclama- 

ine  to  do  all    that  lies  in  my  power  to  further  its  interest  to  the  »•        .      .,                    ^-          en             l          ■   ^               j  ^ 

lug  lu  uu        L111L IIC3         }  i^  jijji^  jp  |.|^g  respective  offices  of  registrar  and  treasurer, 

utmost.  ^                                         " 

Mr.    A.    M.  Wickins,   acting  registrar,  presented  his  Hamilton,  Brantford    and  Oshawa  were  all  .strongly 

report.     The    business    of  the    year    was    stated  to  be  supported  by  the    members  as  the  next   meefng  place, 

satisfactory.      Regret  was  expressed  that   Bro.    Edkins  «"th  the  result  that  Oshawa  was  deeded  upon, 

was  unable  to  be  present.     The  report  also  said  :  The  On  motion  of  Bros.  Devlin  and  Blackgrove,  the  regu- 

,           c                  »-c t„ ,  :...-.. ^A    fn^    tUa  „o..i-  r.f  -ill  lar    meeting- was  fixed   for  the    first   Monday  after    the 

number   of  new  certificates  issued    tor    the  year  01  an  &                                                            J 

grades  is  76.      There  have  been  17  certificates  raised  to  ^4th  of  May. 

a  higher  grade.      We  have  issued  680  certificates,  some  election  of  board  members. 

of  which  have  been  cancelled  for  non-payment  of  renew-  The    retiring    members    of    the    board    were    Bros. 

als  and  a  few  have  been   blanked  by  their  holders  pass-  Mackie,  Edkins,  Philip  and  Wickens. 

ing  to  the  great  beyond,  leaving   us  with  634  certificate  Moved    by    Bros.    Elliott    and    Donaldson    that    the 

holders    in    good    standing.     The    financial    report    is  retiring  members   be  re-elected  by  acclamation.      Lost. 

as  follows  :  Nominations  were    made  as  follows  :    Bros.    Edkins, 

RECEIPTS.                                DISBURSEMENTS.  gt.  John,  Mackie,  Mooring,  Philip  and  Blackgrove. 

.New    Certificates    and              To  Paid  Treasurer..   ■^■■J'^f  47  Upon  a  vote  being   taken,  Bros.  Edkins,  Mackie,  St. 

Raises $20025"    Paid  Exammation  bees   i»7  S.S  ^^                                *^                '                                ' 

Renewals 229  75  "   Postage,   Printing  and  John  and  Wickens  were  declared  elected. 

Cash  f.om  Treasurer..     35  00            Legislation 10669  ^^      standing  committee  here    reported,    which   was 

"    Cash  on  Hand 12  29  n                                              f             ' 

then  followed  by  a  report  from  the  committee  on  mile- 

$465  00                                             4  5  age,   recommending  that    the  sum  of   $75.19    be    paid 

The  treasuser's  report  showed  that  $158.47  had  been  ^^^^^^  members  for  mileage. 

received  from  the  Registrar,  which  with  the  balance  on  ^^^  committee    on  the  good  of  the  order  request  all 

hand  May  31,  1896,  made  an  income  of  $393.31.      The  certificate  holders  to  use  their  best  endeavors  in  setting 

expenditure  was  as  follows  :  forth  the  advantages  of  taking  out  certificates,  and  the 

'896.                                                                                a-  00  £  usefulness  of  a  Dominion  license  law  to  engineers  and 

June    I — Board  Meeting,  Gait $  8b  64 

Caretaker  and  Hall  Rent : 3  00  Steam  users. 

Paid  Treasurer  Salary lo  oo  ___^^^^_^^__^_^ 

Percentage  on  Renewals 75 

.6— Paid  Registrar 25  00  PERSONAL. 

Nov.  26— Paid  Registrar 35  0°  ^^    ^y^    Cross,  C.E.,  was  recently  appointed   to   take    charge 

Mar.^'7— Legislation  Committee  Expenses 44  00  of  the  waterworks  plant  at  Calgary,  Alia. 

May       —Legislation  Committee,  Expenses  to  Ottawa 5100  Mr.  John  Davis,  of  the  Metropolitan  Railway,  North    Toronto, 

May  30-Postage  and  Expenses 3  75  ^^^  recently  passed  through  a  severe  illness,  from  which  he  is  now 

$281    14  recovering. 

Balance  on  Hand 11 1    17  Mr.  Fred  B.  Robb,  of  Amherst,  N.S.,  was  drowned  while  bath- 

«,Q,   ,,  ing  near  Wallace.     Deceased  was  secretary-lreasurer  of  the  Robb 
Engineering  Company. 

The    standing    committees  were    then    appointed    as  ,,     „,      ^  <-u               u    <■       •         e     .u    n       a    r^      ■ 

"  Mr.  Wm.  F.  Chapman,  chiei  engineer  for  the  Canada  Carriage 

follows  :    Committee   on  good   of  the    order— O.    P.    St.  Company,    Brockville,  and  executive   secretary  of  the  Canadian 

John,     F.     W.     Donaldson,     W.     G.     Blackgrove,     Jas.  Association    of  Stationary    Engineers,  was  recently    married    to 

Devlin  and  John  Bain.     The  legislative  committee  were  Mrs.  Alfred. 

re-appointed,  and    on  motion  of   Bros.   Donaldson  and  

Mackie    were    given    power  to    add   to    their    number.  TRADE  NOTES. 

Committee  on  mileage,  Bros.  Jas.  Devlin,  Robt.  Mackie  The  Lucky  Jim  Gold  Mining  Co.,  of  Sandon,  B.C.,  have  placed 

and  Wm.    Sutton.  ^"  order  with  the  Jenckes  Machine    Co.,  of   Sherbrooke,  through 

^              .           r  r>            1VJ      1  •           J  D    •       V                      1      J  their  Rossland  branch,  for  the  ironwork  for  one  three-wheel  tram- 
On  motion  of  Bros.  Mackie  and  Bain,  it  was  resolved  ixu»ai<.i  u 

that  the  president  be  empowered    to  appoint  a  member  '                  .,,,,,.-      ^        ^  r,      ,     j 

•^                                                        ,-,,•.  The  Colonna  Gold  Mining  Co.,  of  Rossland,  are   putting  in   an 

to  investigate    and  report  on  any  boiler    explosion  that  ^.^  ^.^^  ,.^^  ^^  ^.„„„^^^  ^j^^ir  ,„„  properties.    This  has  been 

may  occur,  should  he  deem  it  advisable  so  to  do.  bought  through  the  Rossland  branch  of  the  Jenckes  Machine  Co., 

It  was  moved  by  Bro.  Devlin,  seconded  by  T.  Elliott,  of  Sherbrooke,  Que. 

that  a  petition  for  a  Dominion  license  law  be  forwarded  We  have  received  a  copy  of  the  1897  circular  of  information  of 

to  the  members  in  the  different  towns,  with  a  request  to  the  International  Correspondence  School  of  Electricity,  of  Scran- 

,             .        ,^j*          J         jr              jji     z^....  Ion.  Pa.     The  thorough  system  of  this  school  is  making  for   it  a 

have  them  circulated,  signed  and  forwarded  to  Ottawa.  ""'  '^        •■"'^'-'•^      ay                                            6  i^i    ,.  <» 

,     ,  ,       ,,      ,,,.   ,               ,  world-wide  reputation,  and  those  contemplating  home  study  should 

Mr.  Mooring  moved,  seconded  by  Mr.  Wickens,  that  ,  ^     r  „  •  r        ,■ 

°                 '                           ■'                                 '  send  for  full  information. 

Bros.   Mitchell,  Dandie  and    Bain   be    appointed   a   com-  ^^^^  sherbrooke  Street  Railway  Co.  have  closed  a  contract  with 

mittee  on  transportation  for  the  next  regular  meeting  at  „,e  jenckes  Machine  Co.  for  one  of  their  45-inch  Crocker  turbines, 

Oshawa.  with    tubing    and    wheel    cases   complele,  horizontal  setting,   for 

The   treasurer  was    granted    the  sum    of    $10   for   his  direct  connection  to  an  electric  generator,  which  is  being  furnished 

services.  >^V  '^"^  ^"^"^■■^'  ^'""'''•'  ^''■ 

On  motion    of    Bros.   Mitchell    and    Devlin,  a   uniform  The  firm  of  Patterson  &  Corbin,  street  car  builders,  St.  Cathar- 

ines,  Ont.,  has  failed.     Possession  of  the  estate  has    been    taken 

Drice  for  inspection  of  a  steam  plant,  was  agreed  upon,  ,      .     ,      ,         .                    r  „    .              u-t    .i^           ■  •     ,-. 

piiv.(;iwi    •iioi^^.v-                                    t-          ,                f,               f      >  by  the  bank    under   power   of  mortgage,  while  the    municipality 

said  price  to   be  $4   if  the    plant    is  situated  in  the    town  placed  a  bailiff  in  charge  for  taxes.     The   f^rm    for  several  years 

where    such    examiner   lives  ;    if    not,    railway   fare   and  did  a  successful  trade,  but  for  two  or  three  years  past    have  been 

hotel  expenses  to  be  added.  at  a  stand-still. 

election  of  officers.  We    are    in    receipt    of  an    invitation  to    the  nineteenth  annual 

For    president,  Bros.    T.    W.  Mitchell  and    O.    P.  St.  ^^°'^<'  I^'^"''  '^'^"^  °'""^''  ^^"^^"^'^  ^°   'he   electrical   fraternity 

.    r,         »j-^   .     11  L    •           1          J  by  Mr.  Eugene  F.  Phillips,  president   of  the    Eugene    F.  Phillips 

lohn  were  nominated,  Bro.  Mitchell  being  elected.  _,       .     ,  f,.    ,        -n            .  .  1        i    „    t  .1,     d     1,        <-,  u 

J            ..v,.^     V-                   ,                                           t.  Electrical  Works.     The  event  takes  place  at   the  Pomham    Club, 

For   vice-president,   Bros.    St.  John   and    Donaldson  providence,  R.  L,  on  August  21st,  and  will  no  doubt  prove  as  en- 
were  nominated,  the  latter  being  successful.  joyable  as  similar  occasions  in  the  past. 
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of  the  advertiser,  requests  for  change  should  reach  the  office  as  early  as  the  26th  day 
of  the  mo!ith. 
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The  Electrical  News  will  be  mailed  to  subscribers  in  the  Dominion,  or  the 
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The  Publisher  should  be  notified  of  the  failure  of  subscribers  to  receive  their  paper 
promptly  and  regularly. 

KUITOR'S  ANNOUNCEMENTS. 

Correspondence  is  invited  upon  all  topics  legitimately  coming  within  the  scope  cf 
this  journal. 

The  "Canadian  E?ectrical  News"  has  been  appointed  the  official  paper 
of  the  Canadian  Electrical  Association. 
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TORONTO  BRANCH   NO.   i.— Meets  i 
Engineers'    Hall,   6i    Victoria   street.     G.    C.    Moo 
Vice-President  ;  J.  W.  Marr,  Recording  Secretary. 

.MONTREAL  BRANCH  NO.  ..— Meets  island  3rd  Thursday  e.nch  month,  in 
Engineers'  Hall,  Craig  street.  President,  Wm.  Smyth;  ist  Vice-President,  Wm. 
Bowden  ;  2nd  Vice-President,  P.  McNangton  ;  Recording  Secretary,  J.  O'Rourke  ; 
Trca  iirer,  G.  Jones. 

ST.  LAURENT  BRANCH  NO.  a.— Meets  every  Monday  evening  at  43  Bonse- 
cours  street,  Monneal.  R.  Drouin,  President ;  Alfred  Litour,  Secretary,  306  Delisle 
street,  St.  Cunegonde. 

BRANDON,  MAN.,  BRANCH  NO.  i.— Meets  ist  and  3rd  Friday  each  month 
in  Citv  Hall.     A.  R.  Crawford,  President ;  Arthur  Fleming,  Secretary. 

HAMILTON  BR.\NCH  NO.  3.— Meets  ist  and  3rd  F'riday  each  month  in 
Maccabees  Hall.  Wm.  Norriss,  President;  G.  Mackie,  Vice-President;  Jos.  Iron- 
side, Recording  Secretary,  Markbnd  St. 

STRATFORD  BRANCH  NO.  3.— John  Hoy,  President;  Samuel  H.  Weir, 
Secretar\-. 

BRANTFORD  BRANCH  NO.  4.— Meets  jnd  and  ^th  Friday  each  month. 
J.  B.  Forsyth,  President  ;  Jos.  Ogle,  Vicf-Presidcnt  ;  J.  Pilgrim,  Continental  Cord, 
ag^  Co.,  Secretary. 


LONDON  BRANCH  NO.  s.-Meets  on  the  first  and  ihird  Thursday  in  each 
month  m  Sherwood  Hall.  I).  G.  Campbell.  President  ;  B  Bright,  Vice-President ; 
\V.  BIythe,  Secretary'. 

GUELPH  BRANCH  NO.  6.— Meets  ist  and  3rd  Wednesday  each  month  at 
7.30  pm.  H.  Geary,  President;  Thos.  Anderson,  Vice-President ;  H.  Flewelling, 
Re.:.  Secretary;  P.  Ryan,  Fin.-Secretary  ;  Treasurer,  C.  F.  Jordan. 

OTTAWA  BRANCH  NO.  7.-Meet  every  second  and  fourth  Saturday  in  each 
month,  in  Borbndgc's  hall,  Rideau  street  ;  Frank  Robert,  President  ;  T.  G.  Johnson, 

DRESDEN  BRANCH  NO.  8.- Meets  ist  and  Thursday  in  each  month  Thos 
Sleeper,  Secretarv. 

BERLIN  BRANCH  NO.  q.-Meels  2nd  and  4lh  Saturday  e  ch  month  at  8  p.m. 
h.  ,  "it  *>  P'^*"'.':"';  <'■  Steinmelz,  Vice-President;  Secretary  and  Treasurer, 
W  .  J.  Rhodes,  Berlin,  Ont. 

KINGSTON  BRANCH  NO.  io.-Meels  ist  and  3rd  Thursday  in  each  month  in 
Fraser  Hall,  King  street,  at  8  p.m.  President,  F.  Simmons;  Vice-Pre.sident,  C. 
Asselstine  ;  Secretary,  J.  L.  Orr. 

WINNIPEG  BRANCH  NO.  ii. -President,  G.  M.  Hazlett ;  Rec. -Secretary, 
J.  Sutherland;  Financial  Secretary,  A.  B.  Jones, 

,..^''^?'^'*DINE  BRANCH  NO  12 -Meets  every  Tuesday  at  8  o'clock,  in  Mc 
Kibbons  block.  President,  Daniel  Bennett;  Vice-President,  Joseph  Lighthall; 
Secreta.y,  Perc>- C.Walker,  Waterworks.  •    J       v         B 

PETERBOROUGH  BRANCH  NO.  M.-Me  and  and  4th  Wednesday  in 
each  month  W.  L.  Outhwaite,  President ;  W  Forster,  Vice-President  ;  A.  E.  Mc- 
Callum,  Secretary-. 

BROCKVILLE  BRANCH  NO.  i s.-Meets  every  Monday  and  Friday  evening, 
in  Richards'  Block,  King  St.  President.  John  Grundy  ;  Vice-President,  C.  L. 
Bertrand  ;    Recording  Secretary,  James  Aikins. 

CARLETON  PLACE  BRANCH  NO.  i6.-Meets  every  Satur.lay  evening. 
President,  Jos.  McKay  ;  Secretary,  J.  D.  Armstrong.  " 


ONTARIO  ASSOCIATION  OF  STATIONARY 
ENGINEERS. 


President,  A.  AMES, 
Vice-President.  F.  G.  MITCHELL 
Registrar,  A.  E.  EDKINS 
Treasurer,  R.  M.\CKIE, 

■  ■      ,  J.  A.  McANDREWS, 


exa.mi.ners. 


Brantford.  Ont. 
London,  Ont. 
88  Caroline  St  ,  Toronto. 
28  Napier  St.,  Hamilton. 


TORONTO  -A.  E.  Edkins,  A.  M.  Wickens,  E.  J.  Phillips,  F.  Donaldson,  J.  Bain, 
HAMILTON-R.  Mackie   T.  Elliott. 
BRANTFORD-.A.  Ames,  care  Patterson  &  Sons. 
OTTAWA— Thomas  Wesley. 

KINGSTON  -J.  DeNlin,  (Chief  Engineer  Penitentiary),  J.  CampWI. 
LONDON— F.  Mitchell. 
NI.\GAR.\  FALLS— W.  Phillips. 

Information   regarding  examinations   will  be   furnished   on  application    to  any 
member  of  the  Board. 


The  Russian  Electro-Technical  Society 

Proposed  Russian  Elec--  -j  ,.     i_  •        e  >         .1 

tricai  Exhibition.     '*  '^^"^  ^°  ^.e  arranging  for  an  electrical 

exhibition  in  St.  Petersburg  in  1899, 
at  which  every  kind  of  electrical  device  will  be  granted 
admission.  The  expenses  are  to  be  borne  by  the  govern- 
ment, the  city  authorities  and  the  above-named  society. 
This  exhibition  should  be  taken  advantage  ot  to  make 
known  in  Russia  the  merits  of  Canadian  manufactured 
electrical  goods. 


The  fifth  annual  meeting  of  the  Society 
"^"cTuon  "  ^'^^  *^^  Promotion  of  Engineering  Edu- 
cation will  be  held  in  the  School  of 
Practical  Science,  Toronto,  on  the  i6th,  17th  and  iSth 
of  the  present  month.  Special  rates  have  been  granted 
by  the  railways  to  delegates  to  this  convention,  and  a 
number  of  pleasure  excursions  have  also  been  arranged. 
Mr.  Frank  Callen,  the  secretary,  may  be  found  at  the- 
Arlington  Hotel  during  the  convention. 


Persons    connected    with    the    electric 

Developments  in       ,.    l^*  ,  j       .    1       i 

Telegraphy.  ''Shtmg  and  power  and  telephone 
interests  have  shown  a  disposition  to 
regard  the  telegraph  system  as  somewhat  of  a  back 
number.  The  remark  has  frequently  been  heard  that 
the  telegraph  has  reached  the  limits  of  its  development, 
and  consequently  attracts  but  little  notice.  Recent 
developments  go  to  prove,  however,  that  telegraphy  is 
likely  to  keep  fully  abreast,  if  not  in  advance  of  im- 
provements in  other  departments  of  the  electrical  field. 
Reference  was  recently  made  in  these  columns  to  ex- 
periments carried  out  under  the  direction  of  the  British 
post  office  authorities  for  telegraphing  through  space 
without  the  aid  of  wires.  Since  then  the  celebrated 
electrical  inventor,  Nikola  Tesla,  of  New  York,  has 
been  devoting  his  attention  to  the  subj'ect,  and  claims 
to  have  developed  apparatus  which  enables  him  to 
telegraph  successfully  a  distance  of  twenty  miles  through 
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the  earlh.  Mr.  Tesla  has  demonstialed  to  his  entire 
satisfaction  by  means  of  the  rudimentary  apparatus  at 
present  at  command  thst  communication  can  be 
carried  on  with  any  part  of  the  i,'lobe,  and  he  is  about 
to  begin  the  construction  of  improved  appliances  for 
the  accomplishment  of  this  object.  The  character  of 
these  appliances  has  not  been  disclosed. 


Illumination  of 
Niagaia  Falls. 


The  delegates  to  the  recent  convention 
ot  the  Canadian  Electrical  Association 
at  Niagara  Falls  heard  from  the  old 
residents  of  that  locality  descriptions  of  the  beautiful 
effects  which  resulted  from  the  illumination  of  the 
cataract  by  means  of  electricity  nearly  twenty  years 
ago.  Many  were  the  regrets  expressed  that  when  the 
lands  surrounding  the  falls  came  under  the  control  of 
the  government  these  artificial  effects  ceased.  Our 
readers  will  be  interested  in  knowing  that  the  Acetylene 
Light,  Heat  and  Power  Co.  have  now  in  operation  a 
system  of  illumination  by  means  of  acetylene  gas. 
Half  inch  pipe  connects  three  Naphey  generators  with 
fifteen  large  locomotive  headlights  placed  in  vrrious 
positions.  It  is  said  that  the  light  does  not  penetrate 
very  far,  and  that  no  attempt  is  made  to  light  up  the 
Horse  Shoe  falls,  but  only  the  river  close  to  the 
American  shore. 


out  of  which  a  road  bed  has  been  cut  for  the  Gorge 
road  has  been  rendered  almost  as  rotten  as  pumice 
stone  by  being  constantly  percolated  with  water.  As  a 
result,  pieces  of  rock  are  continually  becoming  detached 
from  the  upper  face  of  the  cliff  and  falling  upon  the 
road-bed  of  the  railway  below.  To  prevent  as  far  as 
possible  accidents  from  this  cause,  a  staff  of  fifty  work- 
men is  constantly  employed  in  keeping  the  road-bed  in 
repair.  The  greatest  difficulty  is  experienced  in  the 
spring,  at  which  time  the  services  of  several  hundred 
men  have  sometimes  been  required.  The  great  expense 
thus  imposed  upon  the  management,  coupled  with  the 
fact  that  the  period  of  operation  is  only  about  four 
months  each  year,  makes  it  extremely  doubtful  if  the 
enterprise  can  be  made  to  pay  expenses.  There  is  also 
the  possibility,  if  not  probability,  that  an  accident, 
frightful  to  contemplate,  may  sorpe  day  occur  in  spite 
of  all   the   precautions  which  are  or  can  be  taken. 

[Since  the  above  was  written  a  collision  has  occurred 
on  the  Gorge  road  in  which  nearly  twenty  persons 
were  injured,  some  seriously.  To  allow  of  repairs 
being  made  to  one  of  the  tracks  both  up  and  down  cars 
were  said  to  be  using  the  inside  track.] 


The  Canadian 
Electrical  Association. 


The  late  convention  of  the  Canadian 
Electrical  Association  at  Niagara  was 
both  interesting  and  instructive,  in  that 
the  several  papers  presented  gave  rise  to  especially 
valuable  discussions,  and  it  is  gratifying  to  note  that, 
in  these  discussions,  members  associated  purely  with 
the  operating  branch  of  electricity  took  part  almost  as 
actively  as  those  representing  the  several  manufactur- 
ing companies.  This  evinces  a  growing  interest  in  the 
C.  E.  A.  as  the  representative  electrical  association  of 
Canada  that  augurs  well  for  the  future  of  the  associa- 
tion, not  only  as  affording  yearly  a  pleasant  re-union, 
but  also  as  an  aid  in  raising  the  standard  of  electrical 
operating  bv  the  exchange  of  experiences  and  opinions. 
Such  an  association  should  be  recognized  as  an  abso- 
lute necessity,  where,  as  in  the  business  of  electrical 
lighting  and  power  distribution,  the  most  efficient  and 
economical  means  of  generating  and  the  most  remun- 
erative system  of  operating  and  managing  generally,  is 
not  a  matter  of  exact  science,  but  is  largely  empirical, 
and  varies  under  different  local  conditions.  Thus  it  is 
only  by  obtaining  the  views,  founded  on  experience  of 
observers  operating  under  all  kinds  of  varied  conditions, 
that  any  compiehensive  idea  can  be  formed  of  the  most 
favorable  ways  of  operating. 


We  were  much  impressed  on  the  occa- 
The  Gorge  Road,  sion  of  the  recent  electrical  conventions 
at  Niagara  Falls  with  the  advantages 
which  the  Niagara  Falls  Park  and  River  Railway  has 
over  its  .American  rival,  known  as  the  "  Gorge  Road." 
As  most  of  our  readers  know,  the  Canadian  road  runs 
close  to  the  edge  of  the  bank  of  the  gorge,  and  affords 
a  panoramic  view  of  the  river  and  surrounding  scenery 
which  is  positively  delightful.  The  American  road 
winds  along  the  face  of  the  clifT  near  its  base,  the  object 
being  to  bring  sight-seers  within  as  close  range  as 
possible  of  the  rapids.  The  Canadian  road  enjoys  the 
advantage  of  being  safer  for  the  sight-seer  and  less 
costly    to   maintain    in  operation.      The  face   of   the  cliff 


Central  Station 
Management. 


Mr.  .Armstrong's  paper,  read  at  the 
recent  convention  of  the  Canadian 
Electrical  Association,  on  "  Why  Some 
Lighting  Plants  Do  Not  Pay,"  was  but  the  introductory 
note  to  a  subject  on  which  volumes  might  well  be 
written,  and  which  we  are  glad  to  see  is  claiming  the 
attention  of  energetic  central  station  owners.  Mr. 
Armstrong  gives,  in  very  unmistakeable  language,  one 
of  the  principal  reasons  for  absence  of  profits,  when  he 
says  :  "There  is  no  industry  representing  an  equivalent 
money  investment  and  possibility  of  public  service  which 
is  so  generally  managed  by  men  who  know  little  or  noth- 
ing about  it."  In  an  electric  lighting  plant  we  have  a 
factory  that  contains  two  perfectly  different  kinds  of 
machinery,  the  object  of  which  is  to  generate  an  in- 
visible, imponderable  force  out  of  so  simple  a  material 
as  coal.  Both  the  steam  engine  and  the  electric  dy- 
namo are  lightly  developed  scientific  machines,  and  the 
economical  generation  of  steam  in  a  boiler  is  thought  a 
fit  problem  for  the  attention  of  highly  educated 
engineers.  And  yet  in  the  large  majority  of  cases  a 
mechanic,  whose  education  has  not  included  any  scien- 
tific instruction,  and  whose  experience  is  limited  to  re- 
pairing broken  parts,  is  placed  in  the  responsible  posi- 
tion of  manager  or  electrician.  It  is  not  fair  to  such  a 
man  to  put  him  in  a  position  requiring  much  higher 
order  of  technical  knowledge  and  business  ability  than 
it  is  in  the  least  degree  possible  for  him  to  possess,  and 
the  wonder  is  that  central  station  owners  are  so  blind 
to  their  own  interests  as  to  follow  such  a  course. 


Apparent 
Inconsistency. 


Within  the  last  very  few  weeks  there 
was  a  proposition  made  to  appoint  an 
"electrical  engineer"  on  the  staff  of 
the  city  engineer,  Hamilton.  This  proposition  was  de- 
feated on  the  ground  that  such  a  person  was  not  re- 
quired, as  any  mechanic  could  do  the  necessary  work. 
Now,  the  work  may,  or  may  not,  have  been  such  as  to 
call  for  the  exercise  of  great  technical  skill,  but  the 
decision  seems  to  indicate  the  estimation  in  which  engi- 
neers are  held  in  Canada.  When  will  the  public  learn 
to  know  the  difference  between  a  mechanic  and  an  engi- 
neer?    Thev  send  their  sons  to  McGill  or  the  School  of 
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Practical  Science  to  become  electrical  engineers,  be- 
cause, as  they  say,  "Electricity  is  the  thing  of  the 
future,"  and  they  evince  their  confidence  in  the  advan- 
tage of  a  thoroughly  technical  and  scientific  education 
by  preferring  the  service  of  a  mechanic  whose  school  was 
the  bench  and  whose  technical  qualification  is  the 
willingness  to  work  for  $40  a  month,  to  those  of  the 
certificated  graduate  whom  they  themselves  have  caused 
to  be  filled  with  apparently  utterly  useless  knowledge  at 
considerable  expense.  Is  there  really  nothing  in  elec- 
trical engineering  that  is  not  instinctively  known  by  an 
uneducated  mechanic  ?  Why  support  such  schools  as 
we  have  in  Toronto,  Montreal  and  elsewhere  if  what 
they  teach  is  of  no  value?  Why  waste  time,  brains  and 
money  in  teaching  one  young  man  at  college  what 
another  young  man  is  paid  for  absorbing  unconsciously 
at  a  bencii  ?  But,  on  the  other  hand,  if  a  technical 
education  does  specially  fit  a  man  for  a  particular  pro- 
fession, in  the  name  of  common  sense  why  not  recog- 
nize and  profit  by  the  probability  that  he  knows  more 
about  his  work  than  another  man  who  has  made  no 
study  of  it  ? 


Mr.  Geokoe  Bl.\ck. 


MR.  GEORGE  BLACK, 

Sl'PERINTE.VDENT    GREAT    NORTHWESTERN    TELEGR.^PH 
COMPANY,    HAMILTON. 

The  subject  of  this  sketch  was  born  of  Scotch  parents 
in  the  City  of  Montreal  on  June  19th,  1838,  in  which 
city  he  received  his  educa- 
tion. His  ambition  was  to 
be  an  engine  builder,  but 
owing  to  his  delicate  health 
his  friends  deterred  him 
from  following  that  voca- 
tion. After  spending  three 
years  in  commercial  life  he 
entered  the  service  of  the 
Montreal  Telegraph  Com- 
pany as  entry  clerk,  in 
November,  1854.  He  was 
given  the  option  of  remain- 
ing at  the  head  office  or 
taking  an  agency,  and, 
choosing  the  latter,  was  placed  in  charge  of  the  St. 
Hyacinlhe,  Que.,  office,  working  for  the  G.T.  R.  and  M. 
T.  companies  until  April,  1855,  and  in  September  of  the 
same  year  was  promoted  to  the  Brockville  agency,  the 
business  of  which  doubled  in  the  course  of  a  few  months. 
Mr.  Black  yet  speaks  of  his  surprise  when  one  morning 
the  general  superintendent  called  him  up  and  conveyed 
to  him  the  thanks  of  the  board  of  directors  for  the 
manner  in  which  he  had  conducted  the  business  of  the 
office,  and  informed  him  that  an  increase  in  his  salary 
had  been  decided  upon. 

On  October  ist,  1858,  Mr.  Black  was  promoted  to 
the  management  of  the  Hamilton  oflice,  where  he  re- 
mained till  the  company  was  merged  in  the  Great 
Northwestern  Company,  and  since  that  time  he  has  con- 
tinued as  manager  for  the  new  company.  So  attached 
was  he  to  his  old  company  that  he  refused  an  offer  to 
go  into  opposition  in  1869  at  nearly  three  times  the 
salary  he  then  received.  A  couple  of  offers  since  to 
leave  the  service  were  also  declined. 

Mr.  Black  has  taken  a  lively  interest  in  all  improve- 
ments in  telegraphy,  and  has  watched  with  deep  interest 
the  development  of  electrical  inventions  and  their  appli- 
cation to  the  use  of  the  public.      In   1874  he  and  a  friend 


invented  and  applied  for  an  American  patent  on  a 
method  of  signalling  automatically  to  and  from  trains 
in  motion,  to  prevent  accidents,  or  signal  detects  in 
tracks,  bridges,  etc.  This  application  was  killed  in  the 
patent  ofTice  by  a  mere  technicality,  no  interference 
being  raised  whic^  could  not  be  overcome,  and  though 
proceedings  could  have  been  started  over  again,  the 
inventors  feared  that  other  obstructions  would  be  raised 
and  abandoned  the  case.  This  patent  anticipated  the 
trolley  wire,  and  when  railway  collisions  are  reported 
Mr.  Black  always  feels  that  they  might  nave  been 
avoided  by  the  use  of  his  system. 

When  the  Bell  telephone  came  before  the  public  Mr. 
Black  accepted  the  agency  for  Hamilton  and  vicinity, 
and  helped  to  popularize  the  new  invention  by  public 
exhibitions,  etc.  While  experimenting  with  the  tele- 
phone he  discovered  a  method  of  using  the  telegraph 
and  telephone  on  the  same  wire  simultaneously.  He, 
in  conjunction  with  Dr.  Rosebrugh.,  of  Toronto, 
patented  this  method,  which  was  issued  in  1878.  This 
was  the  first  method  of  simultaneous  telegraphic  tele- 
phony invented,  and  when  subsequently  improved 
worked  perfectly  between  Toronto  and  Hamilton  and  at 
other  places  for  a  lengthened  period.  Prof.  Ryssel- 
berge,  of  Belgium,  got  credit  and  praise  tor  this  inven- 
tion, but  his  method,  which  is  somewhat  similar,  was 
not  announced  till  some  years  later. 

Mr.  Black  has  been  a  member  of  the  Canadian  Elec- 
trical Association  since  its  inception,  and  has  been  most 
of  the  time  on  its  executive  committee.  He  is  the  local 
electrical  inspector  for  the  Canadian  Fire  Underwriters. 


QUESTIONS  AND  ANSWERS. 

"Subscriber,"  Toronto  Junction,  writes:  Would 
like  some  information  as  to  where  I  might  obtain  a  book 
treating  on  the  design  and  construction  of  water  turbines; 
also  what  kind  of  machine  is  used  to  produce  Farradic 
currents,  such  as  are  used  for  electrical  treatment  b)'  doc- 
tors. Is  there  any  book  published  on  the  design  of  such 
a  machine? 

-Answer. — (i)  There  are  several  books  treating  on 
turbines,  which  can  be  seen  in  the  Public  Library,  one 
of  the  best  being  Professor  Rankin's.  (2)  Electricity  in 
Electro  Therapeutics,  by  Houston  &  Kennelly,  price 
about  $1.50,  would  probably  answer  your  requirements. 


BUSINESS  MAXIMS  FOR  ELECTRICAL 
COMPANIES. 

An  electrical  company  in  HutTalo  has  compilfed  these 
"  Electrical  Don'ts."  Some  good  advice  is  tersely  ex- 
pressed. 

Don't  try  to  revolutionize  the  electrical  business  by 
cutting  prices.      \'ou  can't. 

Don't  expect  to  get  all  the  jobs  you  figure  on,  and 
get  mad  if  you  don't. 

Don't  expect  to  make  a  living  on  a  10  per  cent,  mar- 
gin of  profit.      You  can't. 

Don't  abuse  your  competitor  because  he  underbid  you. 
He  may  lose  money  and  yet  do  as  good  work  as  you. 

Don't  bid  low,  do  poor  work  and  employ  boys  to  even 
up.      ^'ou  can't. 

Don't  educate  the  embryo  electrician  and  then  try  to 
kill  him  off  as  soon  as  he  is  able  to  work. 

Don't  give  your  work  away.  What  is  worth  doing  is 
worth  getting  paid  for;  and,  above  all,  employ  good 
workmen. 
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THE  NATIONAL  ELECTRICAL  CODE. 

After  many  months  of  labor  and  careful  considpra- 
tion,  an  electrical  code  has  finally  been  adopted  by  the 
National  Board  of  Fire  Underwriters  of  the  United 
States.  The  code  is  identical  with  that  which  received 
the  unaminous  approval  of  the  Code  Committee  of  the 
National  Conference  on  Standard  Electrical  Rules,  and 
is  the  result  of  the  united  efforts  of  the  various  electri- 
cal, insurance,  architectural  and  allied  associations, 
which  have  recommended  its  adoption.  These  rules 
received  the  approval  of  the  National  Electric  Light 
Association  at  its  meeting  at  Niagara  Falls  in  June  last, 
and  now,  for  the  first  time,  a  National  Electrical  Code 
is  issued,  stamped  with  the  approval  of  the  insurance  as 
well  as  the  electrical  and  allied  interests.  The  matter 
has,  we  believe,  sufficient  interest  for  our  readers  to 
warrant  the  publication  of  the  code  : 

The  following  associations  haveunanimously  voted  to  recominend 
the  code  to  their  respective  associations  for  approval  and  adoption  : 
.American  Institute  of  .Architects,  American  Institute  of  Electrical 
Engineers,  American  Society  of  Mechanical  Engineers,  American 
Street  Railway  Association,  Factory  Mutual  Fire  Insurance 
Companies,  National  Association  of  Fire  Engineers,  National 
Board  of  Fire  Underwriters,  National  Electric  Light  .Association, 
Underwriters'  National  Electric  Association. 

GENER.^L  PLAN  GOVERNING  THE  ARRANGEMENT  OF  RILES. 

Class  A.— Central  Stations,  Dynatno,  Motor  and  Storage 
Battery  Rooms,  Transformer  Sub-Stalions,  etc.     Rules  i  to  11. 

Class  B.— Outside  Work,  all  systems  and  voltages.  Rules  12 
and  13. 

Class  C— Inside  work.  Rules  14  to  39.  Sub-divided  as  follows  : 
General  Rules,  applying  to  all    systems   and  voltages.      Rules  14 

to  17. 
Constant-Current  Systems.      Rules  18  to  20. 

Constant-Potential  Systems.     All  voltages:  Rules  21  to  23.     Volt- 
age not  over  300:  Rules  24  to  31.     Voltage  between  300  and 
3,000:  Rules  32  to  37.     Voltage  over  3,000:  Rules  38  to  39. 
Class  D. — Specifications  for  Wires  and  Fittings.    Rules  40  to  55. 
Class  E. — Miscellaneous.     Rules  56  to  59. 
Class  F. — Marine  Wiring.     Rules  60  to  72. 

GENERAL  SIGGESTIONS. 
In  all  electric  work,  conductors,  however  well  insulated,  should 
always  be  treated  as  bare,  to  the  end  that  under  no  conditions, 
existing  or  likely  to  exist,  can  a  grounding  or  short  circuit  occur, 
and  so  that  all  leakage  from  conductor  to  conductor,  or  between 
conductor  and  ground,  may  be  reduced  to  the  minimum. 

In  all  wiring  special  attention  must  be  paid  to  the  mechanical 
execution  of  the  work.  Careful  and  neat  running,  connecting, 
soldering,  tapping  of  conductors  and  securing  and  attaching  ot 
fittings,  are  specially  conducive  to  security  and  efficiency,  and 
will  be  strongly  insisted  on. 

In  laying  out  an  installation,  except  for  constant-current 
systems,  the  work  should,  if  possible,  be  started  from  a  centre  of 
distribution,  and  the  switches  and  cut-outs,  controlling  and  con- 
nected \*ilh  the  several  branches,  be  grouped  together  in  a  safe 
and  easily  accessible  place,  where  they  can  be  readily  got  at  for 
attention  or  repairs.  The  load  should  be  divided  as  evenly  as 
possible  among  the  branches,  and  all  complicated  and  unnecessary 
wiring  avoided. 

The  use  of  wire-ways  for  rendering  concealed  wiring  perma- 
nently accessible  is  most  heartily  endorsed  and  recommended  ;  and 
this  method  of  accessible  concealed  construction  is  advised  for 
general  use. 

Architects  are  urged,  when  drawing  plans  and  specifications, 
to  make  provision  for  the  channeling  and  pocketing  of  buildings 
for  electric  light  or  power  wires,  and  in  specifications  for  electric 
gas  lighting  to  require  a  two-wire  circuit,  whether  the  building  is 
to  be  wired  for  electric  lighting  or  not,  so  that  no  part  of  the  gas 
fixtures  or  gas  piping  be  allowed  to  be  used  for  the  gas  lighting 
circuit. 

Class  A. — Stations  and  Dj;namo  Rooms. 
Includes  Central  Stations,  Dynamo,   Motor  and  Storage   Battery 

Rooms,  Transformer  Sub-Stations,  Elc. 
I.  Generators — 

a.   Must  be  located  in  a  dry  place. 


b.  Must  never  be  placed  in  a  room  where  any  hazardous  process 
is  carried  on,  nor  in  places  where  they  would  be  exposed  to 
inflammable  gases  or  flyings  of  combustible  materials. 

c.  Must  be  insulated  on  floors  or  base  frames,  which  must  be 
kept  filled  to  prevent  absorption  of  moisture,  and  also  kept  clean 
and  dry.  Where  frame  insulation  is  impracticable,  the  Inspection 
Department  having  jurisdiction  may,  in  writing,  permit  its  cinis- 
sion,  in  which  case  tlie  frame  must  be  permanently  and  efl'ectively 
grounded. 

.A  high-potential  machine  which,  on  account  of  great  weighl  or 
for  other  reasons,  cannot  have  its  frame  insulated  from  the  ground, 
should  be  surrounded  with  an  insulated  platform.  This  may  be 
made  of  wood,  mounted  on  insulating  supports,  and  so  arranged 
that  a  man  must  always  stand  upon  it  in  order  to  touch  any  part 
of  the  machine. 

In  case  of  a  machine  having  an  insulated  frame,  if  there  is 
trouble  from  static  electricity  due  to  belt  friclion,  il  should  be 
overcome  by  placing  near  the  belt  a  metallic  comb  connected  with 
the  earth,  or  by  grouuding  the  frame  through  a  very  high  resist- 
ance of  not  less  than  200  ohms  per  volt  generated  by  the  machine. 

d.  Every  constant-potential  generator  must  be  protected  from 
excessive  current  by  a  safety  fuse,  or  equivalent  device,  of 
approved  design  in  each  lead  wire. 

These  devices  should  be  placed  on  the  machine  or  as  near  it  as 
possible. 

Where  the  needs  of  the  service  make  these  devices  impractic- 
able, the  Inspection  Department  having  jurisdiction  may,  in 
writing,  modify  the  requirements. 

e.  Must  each  be  provided  with  a  waterproof  cover. 

f.  Must  each  be  provided  with  a  name-plate,  giving  the  maker's 
name,  the  capacity  in  volts  and  amperes,  and  normal  speed  in 
revolutions  per  minute. 

2.  Conductors — 

From  generators  to  switch-boards,  rheostats  or  other  instru- 
ments, and  thence  to  outside  lines. 

a.  Must  be  in  plain  sight  or  readily  accessible. 

b.  Must  have  an  approved  insulating  covering  as  called  for  by 
rules  in  Class  "C  "  for  similar  work,  except  that  in  central  sta- 
tions, on  exposed  circuits,  the  wire  which  is  used  must  have  a 
heavy  braided  non-combustible  outer  cover'mg. 

Bus  bars  may  be  made  of  bare  metal. 

c.  Must  be  kept  so  rigidly  in  place  that  they  cannot  come  in 
contact. 

d.  Must  in  all  other  respects  be  installed  under  the  same  pre- 
cautions as  required  by  rules  in  Class  "  C  "  for  wires  carrying  a 
current  of  the  same  volume  and  potential. 

3.  Switchboards — 

a.  Must  be  so  placed  as  to  reduce  to  a  minimum  the  danger  of 
communicating  fire  to  adjacent  combustible  material. 

Special  attention  is  called  to  the  fact  that  switchboards  should 
not  be  built  down  to  the  floor,  nor  up  to  the  ceiling,  but  a  space 
of  at  least  ten  or  twelve  inches  should  be  left  between  the  floor 
and  the  board,  and  from  eighteen  to  twenty-four  inches  between 
the  ceiling  and  the  board,  in  order  to  prevent  fire  from  communi- 
cating from  the  switchboard  to  the  floor  or  ceiling,  and  also  to 
prevent  the  forming  of  a  partially  concealed  space  very  liable  to 
be  used  for  storage  of  rubbish  and  oily  waste. 

b.  Must  be  made  of  non-combustible  material  or  of  hardwood 
in  skeleton  form,  filled  to  prevent  absorption  or  moisture. 

c.  Must  be  accessible  from  all  sides  when  the  connections  are 
on  the  back,  but  may  be  placed  against  a  brick  or  si  one  wall 
when  the  wiring  is  entirely  on  the  face. 

d.  Must  be  kept  free  from  moisture. 

e.  Bus  bars  must  be  equipped  in  accordance  with  rules  for 
placing  conductors. 

4.  Resistance  Boxes  and  E^ializers — (For  construction   riMes 

see  No.  52.) 
a.   Must  be  placed  on  a    switchboard,    or,    if  not  thereon,  at  a 
distance  of  a  foot  from  combustible  material,   or  separated  there- 
from by  a  non-inflammable,   non-absorptive  insulating  material. 

5.  Lightning  .Arresters — (For  construction  rules  see  No.  55.) 

a.  Must  be  attached  to  each  side  of  every  overhead  circuit  con- 
nected with  the  station. 

It  is  recommended  10  all  electric  light  and  power  companies 
that  arresters  be  connected  at  intervals  over  systems  in  such 
numbers  and  so  located  as  to  prevent  ordinary  discharges  enter- 
ing (over  the  wires)  buildings  connected  to  the  lines. 

b.  Must  be  located  in  readily  accessible  places  away  from  com- 
bustible materials,  and  as  near  as  practicable  to  the  point  where 
the  wires  enter  the  building. 

Station  arresters  should  generally  be  placed  in  plain  sight  01^ 
the  switchboard. 

In  all  cases,  kinks,  coils  and  sharp    bends  in  the  wires  between 
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the  arresters  and  the  oiil-door  lines  must  be  avoided  as  tar  as 
possible. 

c.  iMust  be  connected  with  a  thoroughly  good  and  permanent 
ground  connection  by  metallic  strips  or  wires  having  a  conduc- 
tivity not  less  than  that  of  a  No.  6  B.  &  S.  copper  wire,  which 
must  be  run  as  nearly  in  a  straight  line  as  possible  from  the 
arresters  to  the  earth  connection. 

Ground  wires  for  lightning  arresters  must  not  be  attached  to 
gas  pipes  witliin  the  buildings. 

It  is  often  desirable  to  introduce  a  choke  coil  in  circuit  between 
the  arresters  and  the  dynamo.  In  no  case  should  the  ground 
vi-ire  from  a  lightning  arrester  be  put  into  iron  pipes,  as  these 
would  tend  to  impede  the  discharge. 

6.  Cark  .\nd  .•\ttend.\nce: — 

a.  .\  competent  man  must  be  kept  on  duly  where  generators 
are  operating. 

b.  Oily  waste  must  be  kept  in  approved  melal  cans  .ind 
removed  daily. 

-Approved  waste  cans  shall  be  made  of  melal,  with  legs  raising 
can  three  inches  from  the  floor,  and  with  self-closing  covers. 

7.  Te.sti.nt.  of  Insilatiox  Resistance — 

a.  .\II  circuits  must  be  piov'ded  with  reliable  ground  detectors. 
Detectors  which  indicate  continuously,  and  give  an  instant  and 
permanent  indication  of  a  ground,  are  prefer.-ible.  Ground  wires 
from  detectors  must  not  be  .attached  logas-pipeswithin  the  building. 

b.  Where  continuously  indicating  i  electors  are  not  feasible, 
the  circuits  should  be  tested  at  least  once  per  day,  and  preferably 
oftener. 

c.  Data  obtained  from  all  tests  must  be  preserved  for  e.xamina- 
lion  by  the  Inspection  Deparlmenfhaving  jurisdiction. 

These  rules  on  testing  to  be  applied  at  such  places  as  may  be 
de.signated  by  the  Inspectioji  Deparlmenl  having  jurisdiction. 

S.  Motors — 

a.  Must  be'insulated  on  floors  or  base  frames,  which  must  be 
kept  filled  to  prevent  absorption  of  moisture  ;  and  must  be  kept 
clean  and  dry.  Where  frame  insulation  is  impracticable  the 
Inspection  Department  having  jurisdiction  may,  in  writing,  permit 
its  omission,  in  which  case  the  frame  must  be  permanently  and 
effectively  grounded. 

A  high  potential  machine  which,  on  account  of  great  weights  or 
for  other  reasons,  cannot  have  its  frame  insulated,  should  be  sur- 
rounded with  an  insulated  platform.  This  may  be  made  of  wood, 
mounted  on  insulating  supports,  and  so  arranged  that  a  man  must 
stand  upon  it  in  order  to  touch  any  part  of  the  machine. 

In  case  of  a  machine  having  an  insulated  frame,  if  there  is 
trouble  from  static  eleciricitv  due  to  belt  friction,  it  should  be 
overcome  by  placing  near  the  belt  a  metallic  comb  connected  to 
the  earth,  or  by  grounding  the  frame  through  a  very  high  resist- 
ance or  not  less  than  200  ohms  per  volt  generated  by  the  machine. 

b.  Must  be  wired  under  the  same  precautions  as  required  by 
rules  in  Class  "  C  ",  for  wires  carrying  a  current  of  the  same 
volume  and  potential. 

The  leads  or  branch  circuits  should  be  designed  to  carry  a  cur- 
rent at  least  fifty  per  cent,  greater  than  that  required  by  the  rated 
capacity  of  the  motor  to  provide  for  the  inevitable  over-loading  of 
the  motor  at  times  without  over-fusing  the  wires. 

c.  The  motor  and  resistance  box  must  be  protected  by  a  cut- 
out and  controlled  by  a  switch  (see  No.  17a)  said  switch  plainly 
indicating  whether  "on  "  or  "off".  Where  one-quarter  horse- 
power or  less  is  used  on  low  tension  circuits  a  single  pole  switch 
will  be  accepted.  The  switch  and  rheostat  must  be  located  with- 
in sight  of  the  motor,  except  in  such  cases  where  special  per- 
mission to  locate  them  elsewhere  is  given,  in  writing,  by  the 
Inspection  Department  having  jurisdiction. 

d.  Must  have  their  rheostats  or  starting  boxes  located  so  .as  to 
conform  to  the  requirements  of  Rule  4. 

In  connection  with  motors  the  use  of  circuit  breakers,  automatic 
.starting  boxes  and  automatic  under-load  switches  is  recommended, 
and  they  must  be  used  when  required. 

e.  Must  not  be  run  in  series-multiple  or  multiple-series. 

f.  Must  be  covered  with  a  water-proof  cover  when  not  in  use, 
and  if  deemed  necessary  by  the  Inspection  Department  having 
jurisdiction,  must  be  enclosed  in  an  approved  case. 

From  the  nature  of  the  question  the  decision  as  to  what  is  an 
approved  case  must  be  left  to  the  Inspection  Department  having 
jurisdiction  to  determine  in  each  instance. 

g.  Must,  when  combined  with  ceiling  fans,  be  hung  from  insu- 
lated hooks,  or  else  there  must  be  an  insulator  interposed  between 
the  motor  and  its  support. 

h.  Must  e.acli  be  provided  with  a  n.ime-pl.ite,  giving  the  maker's 
n.'ime,  the  capacity  in  volts  and  .imperes  and  the  norm.al  speed  in 
revohitions  per  minute. 


9.  Railwav  Power  Plants— 

a.  Must  be  equipped  in  each  feed  wire  before  thev  leave  the 
station  with  an  approved  automatic  circuit  breaker  (see  No.  44) 
or  other  device,  which  will  immediately  cut  off  the  current  in  case 
ol  a  ground.  This  device  must  be  mounted  on  a  fireproof 
base,  and  in  full  view  and  reach  of  the  attendant. 

10.  Stor.vge  or  Primary  B.\tteries — 

a.  When  current  for  light  and  power  is  taken  from  primary  or 
secondary  batteries,  the  same  general  regulations  must  be  ob- 
served as  applied  to  similar  apparatus  fed  from  dynamo'generat- 
ors  developing  the  same  difference  of  potential. 

b.  Storage  battery  rooms  must  be  thoroughly  ventilated. 

c.  Special  attention  is  directed  to  the  rules  for  rooms  where 
acid  fumes  exist.     (See  No.  24,  j  and  k. ) 

d.  .All  secondary  batteries  must  be  mounted  on  non-absorptive, 
non-combustible  insulators,  such  as  glass  or  thoroughly  vitrified 
and  glazed  porcelain. 

e.  The  use  of  any  metal  liable  to  corrosion  must  be  avoided  in 
connections  of  secondary  batteries. 

1 1.  Transfor.mers — (For  construction  rules  see  .\o.  54.) 

a.  In  central  or  sub-stations  the  transformers  must  be  so  placed 
that  smoke  from  the  burning  out  of  the  coils  or  the  boiling  over  of 
the  oil  (where  oil  filled  cases  are  used)  could  do  no  harm. 

Class  B. — Outside  Work. 

.All  Systems  and  Voltages. 

12.  Wires — 

a.  Service  wires  must  have  an  approved  rubber  insulating 
covering.  See  No.  40a.)  Line  wires,  other  than  services, 
■nust  have  an  approved  weather-proof,  or  rubber  insulating  cover- 
ing. (See  No.  40  a  and  b. )  .All  tie  wires  must  have  an  insulation 
equal  to  that  of  the  conductors  they  confine. 

b.  Must  be  so  placed  that  moisture  can  not  form  a  cross  con- 
nection between  them  not  less  than  a  foot  apart,  and  not  in  con- 
tact with  any  substance  other  than  their  insulating  supports. 
Service  blocks  must  be  covered  over  their  entire  surface  with  at 
least  two  coats  of  waterproof  paint. 

c.  Must  be  at  least  seven  feet  above  the  highest  point  of  flat 
roofs,  and  at  least  one  foot  above  the  ridge  of  pitched  roofs  over 
which  they  passed  or  to  which  they  are  attached. 

d.  Must  be  protected  by  dead  insulated  guard  iron  or  wires 
from  possibility  of  contact  with  other  conducting  wires  or  sub- 
stances to  which  current  may  leak.  Special  precautions  of  this 
kind  must  be  taken  where  sharp  angles  occur,  or  where  any  wires 
might  possibly  come  in  contact  with  electric  light  or  power  wires. 

e.  Must  be  provided  with  petticoat  insulators  of  glass  or  porce- 
lain. Porcelain  knobs  or  cleats  and  rubber  hooks  will  not  be  a|>- 
proved. 

f.  Must  be  so  spliced  or  joined  as  to  be  both  mechanically  and 
electrically  secure  without  solder.  The  joints  must  then  be 
soldered,  to  insure  preservation,  and  covered  with  an  insulation 
equal  to  that  on  the  conductors. 

.All  joints  must  be  soldered,  even  if  made  with  some  form  of 
patent  splicing  device.  This  ruling  applies  to  joints  and  splices 
in  all  classes  of  wiring  covered  by  these  rules. 

g.  Must,  where  they  enter  buildings,  have  drip  loops  outside, 
and  the  holes  through  which  the  conductors  pass  must  be  bushed 
with  non-combustible,  non-absorptive  insulating  tubes  slanting 
upward  toward  the  inside. 

li.  Telegraph,  telephone  and  similar  wires  must  not  be  placed 
on  the  same  cross-arm  with  electric  light  or  power  wires. 

i.  The  metallic  sheathes  to  cables  must  be  permanentiv  and 
effectively  connected  to  "earth". 

trolley  wires. 

j.  Must  not  be  smaller  than  No.  o  B.  &  S.  copper  or  No.  4  B. 
&  S.  silicon  bronze,  and  must  readily  stand  the  stritin  put  upon 
them  when  in  use. 

k.  .Must  have  a  double  insul.'ttion  from  the  grtiund.  In  wooden 
pole  construction,  the  pole  will  be  considered  as  one  insulation. 

I.  Must  be  capable  of  being  disconnected  at  the  |X>wer  plant,  or 
of  being  divided  into  sections,  so  that,  in  case  of  fire  on  the  rail- 
way route,  the  current  may  be  shut  off  from  the  particular  sec- 
tion and  not  interfere  with  the  work  of  the  firemen.  This  rule 
also  applies  to  feeders. 

m.  Must  be  safely  protected  against  accidental  contact  where 
crossed  by  other  conductors. 

Ciu.'ird  wires  should  be  insulated  from  the  ground  and  should  be 
elect rically  disconnected  in  sections  of  not  more  than  300  feel  in 
length. 
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n.  Kor  the  diminution  of  electrolytic  corrosion  of  uiulorKround 
metal  work,  ifroiind  return  wires  must  be  so  arransjed  that  the 
difterence  of  poleniial  between  the  grounded  dynamo  terminal  and 
any  point  on  the  return  circuit  will  not  exceed  twenty-rue  volts. 

It  is  suggested  that  the  positive  pole  of  the  dynamo  be  con- 
nected to  the  trolley  line,  and  that  whenever  pipes  or  other  under- 
ground metal  work  are  found  to  be  electrically  positive  to  ihe 
rails  or  surrounding  earth,  that  they  be  connected  by  conductors 
arranged  so  as  to  prevent  as  far  as  possible  current  flow  from  th» 
pipes  into  the  ground. 

13.  Transkormkrs — (For  construction  rules  see  No.  54.) 

a.  Must  not  be  placed  inside  of  any  building,  excepting  cenlral 
stations,  unless  by  special  permission  of  tlie  Inspection  Depart- 
ment having  jurisdiction. 

b.  Must  not  be  attached  to  the  outside  walls  of  buildings,  unless 
separated  therefrom  by  substantial  supports. 

Class  C. — Ixsidk  Wotju. 

.All  Systems  and  X'oltages. 

GENERAL    RILES.— ALL  SYSTEMS   AND    VOLT.VGES. 

14.  Wires— (For  special  rules  see  Nos.  iS,  24,  32,  38  and  39.) 

a.  Must  not  be  of  smaller  size  than  No.  14  B.  &  S.,  except  as 
allowed  under  rules  24U  and  40c. 

b.  Tie  wires  must  have  an  insulation  equal  to  that  of  the  con- 
ductors they  confine. 

c.  Must  be  so  spliced  or  joined  as  to  be  both  mechanically  and 
electrically  secure  without  solder;  they  must  then  be  soldered  to 
insure  preservation,  and  the  joint  covered  with  an  insulation  equal 
to  that  on  the  conductors. 

Stranded  wires  must  be  soldered  before  being  fastened  under 
clamps  or  binding  screws,  and  when  they  have  a  conductivity 
greater  than  Xo.  10  B.  &  S.  copper  wire,  they  must  be  soldered 
into  lugs. 

All  joints  must  be  soldered,  even  if  maile  with  some  form  ol 
patent  splicing  device.  This  ruling  applies  to  joints  and  splices  in 
all  classes  of  wiring  cohered  by  these  rules. 

d.  Must  be  separated  from  contact  with  walls,  floors,  timbers 
or  partitions  through  which  they  may  pass  by  non-combustible, 
non-absorptive  insulating  tubes,  such  as  glass  or  porcelain. 

Bushings  must  be  long  enough  to  bush  the  n«tire  length  of  the 
hole  in  one  continuous  piece,  or  else  I  he  hole  must  first  be  bushed 
by  a  continuous  walei-proof  tube,  which  may  be  a  conductor, 
such  as  iron  pipe;  the  tube  then  is  to  have  a  non-conduciing 
bushing  pushed  in  at  each  end  so  as  to  keep  the  wire  absolutely 
out  of  contact  with  the  conducting  pipe. 

e.  Must  be  kept  free  from  contact  with  gas,  water  of  other 
metallic  piping,  or  any  other  conductors  or  conducting  material 
which  they  may  cross,  by  some  continuous  and  firmly  fixed  non- 
conductor, creating  a  separation  of  at  least  one  inch.  Devia- 
tions from  this  rule  may  sometimes  be  allowed  by  special  per- 
mission. 

f.  Must  be  so  placed  in  wet  places  that  an  air  space  will  be  left 
between  conductors  and  pipes  in  crossing,  and  the  former  must 
be  run  in  such  a  way  that  they  cannot  come  in  contact  with  the 
pipe  accidentally.  Wires  should  be  run  over,  rather  than  under, 
pipes  upon  which  moisture  is  likely  to  gather  or  which,  by  leak- 
ing, might  cause  trouble  on  a  circuit. 

I :;.     Underground  Condictors — 

a.  Must  be  protected,  when  brought  into  a  building,  against 
moisture  and  mechanical  injury,  and  all  combustible  material 
must  be  kept  removed  from  the  inmiediate  vicinity. 

b.  Must  not  be  so  arranged  as  to  shunt  the  current  through  a 
building  around  any  catch-box. 

16.     Table  of  Carrying  Capacity  of  Wires— 

Below  is  a  table  showing  the  allowable  carrying  capacity  of 
wires  containing  ninety-eight  per  cent,  pure  copper,  which  must 
be  followed  in  placing  interior  conductors  : 


Table  A. 
Rubber  Covered  \Vi 
See  So.  4  a. 
B   &  S.  G. 


Table  B. 
Weatherpnjof  Wir 
See  No.  40b 


6 8 

,2 16 

•7 23 

24 3"! 

33 46 

46 65 

5-t /'? 

65 9-! 

76 no 

90 13' 

107 1 56 

127 183 

150 220 

177 262 

210 312 


Circular  Mills.  Amp,-r. 

200,000 200. 

300,000 270. 

400,000 330  ■ 

300,000 390. 

boo, 000 450. 

700,000 .SOO- 

800,000 550 . 

900.000 600 . 

1,000,000 650. 

1,100,000 690. 

i,joo,ooo.  .' 730. 

1 ,300,000 770- 

1.400,000 810 

1,300,000 850. 

1 , boo. 000 890. 

1 ,700,000 930 

1,800,000 970 

1 ,900,000 

2,000,000 


.\rnperes. 
...  300 
.  . .     400 


■  590 
.  680 
.  760 
.  840 
.  920 
.  1 ,000 
.  i.oSo 
.  1 ,  1 30 
.  1,220 
- 1 1 290 
.1,360 

• '  .430 
.1,490 

550 


,010 1,610 

1,050 1,670 

The  lower  limit  is  specified  for  rubber-covered  wires  to  prevent 
gradual  deterioration  of  the  high  insulations  by  the  heat  of  the 
wires,  but  not  from  fear  of  igniting  the  insulation.  The  question 
of  drop  is  not  taken  into  consideration  in  the  above  tables. 

The  carrying  capacity  of  sixteen  and  eighteen  wire  is  given,  but 
no  smaller  than  fouiteen  is  to  be  used,  except  as  allowed  under 
Rules  24U  and  40c. 

17.  Switches,  Cut-octs,  Circuit   Breakers,  Etc. — (For  con- 
struction rules,  see  Nos.  43,  44  and  45.) 

a.  Must,  whenever  called  for,  unless  otherwise  provided  (for 
exceptions,  see  No.  8  c  and  No.  22  c),  be  so  arranged  that  the 
cul-ouls  will  protect,  and  the  opening  of  the  switch  or  circuit 
breaker  will  disconnect,  all  of  the  wires  ;  that  is,  in  a  two-wire 
system  the  two  wires,  and  in  a  three-wire  .sj'stem  the  three  wires, 
must  be  protected  by  the  cut-out  and  disconnected  by  the  opera- 
tion of  the  switch  or  circuit  breaker. 

b.  Must  not  be  placed  in  the  immediate  vicinity  of  easily  ignit- 
ible  stuff  or  where  exposed  to  inflammable  gases  or  dust  or  to  fly- 
ings of  combustible  material. 

c.  Must,  when  exposed  to  dampness,  either  be  inclosed  in  .a 
waterproof  box  or  mounted  on  porcelain  knobs. 

Constant  Current  Systems. 
Principally  Series  Arc  Lighting. 

18.  Wires— (See  also  No.  14,  15  and  16.) 

a.  Must  have  an  approved  rubber  insulating  covering.  (See 
No.  40a.) 

b.  Must  be  arranged  to  enter  atid  leave  the  building  through  an 
approved  double-contact  service  switch  (see  No.  43,)  mounted  in 
a  non-combustible  case,  kept  free  from  moisture,  and  easy  of 
access  to  police  or  firemen.  So-called  "snap  switches"  must 
not  be  used  on  high  potential  circuits. 

c.  Must  aUvaj's  be  in  plain  sight,  and  never  incased,  except 
when  required  by  the  Inspection  Department  having  jurisdiction. 

d.  Must  be  supported  on  glass  or  porcelain  insulators,  which 
separate  the  wire  at  least  one  inch  from  the  surface  wired  over, 
and  must  be  kept  rigidly  at  least  eight  inches  from  each  other, 
except  vvilhin  the  structure  of  lamps,  on  hanger-boards,  in  cut-out 
boxes,  or  like  places,  where  a  less  distance  is  necessary. 

e.  Must,  on  side  walls,  be  protected  from  mechanical  injury 
by  a  substantial  boxing,  retaining  an  air  space  of  once  inch 
around  the  conductors,  closed  at  the  top  (the  wires  passing 
through  bushed  holes),  and  extending  not  less  than  seven  feet 
from  the  floor.  When  crossing  floor-timbers  in  cellars  or  in 
rooms,  where  they  might  be  exposed  10  injury,  wires  must  be  at- 
tached by  their  insulating  supports  to  the  under  side  of  a  wooden 
strip  not  less  than  one-half  an  inch  in  thickness. 

19.     Arc  Lamps — (For  construction  rules,  see  No.  49.) 

a.  Must  be  carefully  isolated  from  inflammable  material. 

b.  Must  be  provided  at  all  times  with  aglass  globe  surrounding 
the  arc,  securely  fastened  upon  a  close  base.  No  broken  or 
cracked  globes  are  to  be  used. 

c.  Must  be  provided  with  a  wire  netting  (having  a  mesh  not  ex- 
ceeding one  and  one-quarter  inches)  around  the  globe,  and  an 
approved  spark  arre.ster  (see  No.  50),  when  readily  inflammable 
material  is  in  the  vicinity  of  the  lamps,  to  prevent  escape  of 
sparks,  melted  copper  or  carbon.  It  is  reccommended  that  plain 
carbons,  not  copper-plated,  be  used  for  lamps  in  such  places. 

Arc  lamps,  when  used  in  places  wheie  they  are  exposed  to  fly- 
ings of  easilj"  inflammable  material,  should  have  the  carbons  in- 
closed completely  in  a  globe  in  such  manner  as  to  avoid  the 
necessity  for  spark  arresters. 

For  the  present,  globes  and  spark  arresters  will  not  be  required 
on  so-called  "inverted  arc"  lamps,  but  this  type  of  lamp  must 
not  be  used  where  exposed  to  flyings  of  easily  inflammable 
materials. 
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d.  Where  hang-er-boards  (sec  Xo.  48)  are  not  used,  lamps  nnist 
be  hung  from  insulating  supports  other  than  (heir  eonduelors. 

2o'     Incandescent  Lamps  in  Series  Cirii  its  - 

a.  Must  liave  tiie  conductors  installed  as  proxidetl  in  l\uk'  No. 
18,  and  each  lamp  must  be  provided  with  an  aulonialic  inl-out. 

b.  Must  have  eaeb  lamp  suspemk-d  liMni  a  han.i<er-hoard  by 
means  of  rigid  tube. 

c.  No  electro-magnetic  device  for  switches  and  no  system  ol 
multiple-series  or  series-multiple  lighting  will  be  approved. 

d.  Under  no  circumstances  can  they  be  attached  to  gas  fix- 
tures. 

Contsant- Potential  Svstkm.s. 
General  Rules — All  V'oltages. 

21.  .AlTOMATIC    Ci'T-OUTS  (Fuses  and  Circuit    MreakiMs.)     (Sep 

Xo.   17,  and  for  construction,  Xos.  -(4  and  45.) 

a.  Must  be  placed  on  ;ill  service  wires,  either  overhead  or 
underground,  as  near  as  possible  to  the  point  where  they  enter 
the  building  and  inside  the  walls,  and  arranged  to  cut  off  the  en- 
tire current  from  the  building. 

Wliere  the  switch  required  by  Rule  No.  22  is  inside  the  build- 
ing, the  cut-out  required  by  this  section  must  be  placed  so  as  to 
protect  it. 

b.  Must  be  placed  at  every  jioint  wliere  a  change  is  made  in 
the  size  of  wire  [unless  the  cut-om  in  the  larger  wire  will  protect 
the  smaller.     (See  Xo.   16)]. 

c.  Must  be  in  plain  sight,  or  enclosed  in  .111  approved  box  (see 
No.  46),  and  readily  accessible.  They  must  not  be  placed  in  the 
canopies  or  shells  of  fixtures. 

d.  Must  be  so  placed  that  no  set  of  incandescent  lamps,  whether 
grouped  or  one  fixture  or  several  fixtures  or  pendants,  requiring 
a  current  of  more  than  six  amperes,  shall  be  dependent  upon  one 
cut-out.  Special  permission  may  be  gi\en  in  writing  by  the 
Inspection  Department  havingjurisdict'ipn  for  departure  from  this 
rule  in  cases  of  large  chandeliers. 

e.  Must  be  provided  with  fuses,  the  rated  capacity  of  which 
does  not  exceed  the  allowable  carrying  capacity  of  the  wire, 
and  when  circuit  breakers  are  used,  they  must  not  be  set  more 
than  about  thirty  per  cent,  above  the  allowable  carrying  capacity 
of  the  wire,  unless  a  fusible  cut-ont  is  also  installed  in  the  circuit 
(see  No.  16). 

22.  Switches — (See  No.  17,  and  for  construction.  No.  43.) 

a.  Must  be  placed  on  all  service  wires,  either  overhead  or 
underground,  in  a  readily  accessible  place,  as  near  as  possible  to 
the  point  where  the  wires  enter  the  building,  and  arranged  to  cut 
off  the  entire  current. 

b.  Must  always  be  placed  in  dry,  accessible  places,  and  be 
grouped  as  far  as  possible.  Knife  switches  must  be  so  placed 
that  gravity  will  tend  to  open  rather  than  clo,se  the  switch. 

c.  Must  not  be  single-pole,  except  when  the  circuits  which  they 
control  supply  not  more  than  six  sixteen  c.indle-power  lamps  or 
their  equivalent. 

d.  Where  gangs  of  flush  switches  are  used,  whether  with  con- 
duit systems  or  not,  the  switches  must  he  inclosed  in  boxes  con- 
structed of  or  lined  with  fire  resisting  material.  Where  two  or 
more  switches  are  placed  under  one  plate,  the  box  must  have  a 
separate  compartment  for  each  switch.  No  push  buttons  for 
bells,  gas  lighting  circuits  or  the  like  shall  be  placed  in  the  same 
w.-ill  plate  with  switches  controlliTig  electric  lii;lit  or  power 
wiring. 

23.  Ei.ECTRic  Heaters — 

a.  Must,  if  stationary,  be  placed  in  a  safe  situation,  isolated 
from  inflammable  materials  and  be  treated  as  sources  of  heal. 

b.  Must  each  have  a  cut-out  and  indicating  switch  (sec  No.  1 7a). 

c.  Must  have  the  attachments  of  feed  wires  to  the  heaters  in 
plain  sight,  easily  accessible  and  protected  from  interference, 
accidental  or  otherwise. 

d.  The  flexible  conductors  for  portable  apparatus,  such  as  irons, 
elc,  must  have  an  approved  insul.iting  covering  (see  Xo.  40c,  3). 

e.  Must  each  be  provided  with  name-plate,  giving  Hie  maker's 
nante  and  the  normal  capacity  in  volts  and  amperes. 

I.ovv  Pori.NtiAi  SvsTEiws. — 300  Volls  or  Less. 
Any  circuit  .ittached  to  any  machine,  or  combination  of  machines, 
which  develops  a  difference  of  potential  between  any  two 
wires  of  over  ten  volts  and  less  that  300  volts,  shall  be  con- 
sidered as  a  low  potential  circuit,  and  as  coming  under  the 
class,  unless  an  approved  transforming  tievice  is  used,  which 
cuts  the  difference  of  potential  down  to  ten  volts  or  less.  The 
primary  circuit  not  to  exceed  a  polenti.il  of  3.1100  volts. 


24.    \VtRi;s-Genei.d  Rules.      (See  also  .Xos.  14,  15  and  16.) 

a.  Musi  not  be  laid  in  plaster,  cement  or  similar  finish. 

b.  Must  never  be  fastened  with  staples. 

c.  Must  not  be  fished  for  any  great  distance,  and  only  in  places 
where  the  inspector  can  satisfy  himself  that  the  rules  have  been 
complied  with. 

d.  Twin  wires  musl  never  be  used,  except  in  conduits,  or  where 
flexible  conductors  are  necessary. 

e.  Must  be  protected  on  side  walls  from  mechanical  injury. 
When  crossing  floor  limbers  in  cellars  or  in  rooms,  where  they 
might  be  exposed  to  injury,  wires  must  be  attached  by  their 
insulating  supports  to  the  under  side  of  a  wooden  strip,  no:  less 
than  one-half  inch  in  thickness,  and  not  less  than  three  inches  in 
width. 

Suitable  protection  on  side  walls  may  be  secured  bv  a  substan- 
tial boxing,  retaining  an  air  space  of  one  inch  around  the  conductor, 
closed  at  the  lop  (the  wires  passing  through  bushed  holes),  and 
extending  not  less  than  five  feet  from  the  floor;  or  by  an  iron- 
armored  or  metal-sheathed  insulating  conduit  sufficiently  strong 
to  withstand  the  strain  it  will  be  subjected  to  ;  or  plain  metal  pipe, 
lined  with  insulating  tubing  which  musl  extend  one-half  inch 
beyond  the  end  of  the  metal  tube. 

The  pipe  must  extend  not  less  than  five  feet  above  the  floor, 
and  may  extend  through  the  iloor  in  place  of  a  floor  bushing. 

If  iron  pipes  are  used  with  allernaling  currents,  the  two  or  more 
wires  of  a  circuit  musl  be  placed  in  the  same  conduit.  In  this  case 
the  insulation  of  each  wire  must  be  reinforced  by  a  lough  conduit 
tubing  projecting  beyond  the  ends  of  the  iron  pipe  aUeast  two 
inches. 

f.  When  run  immediately  under  roofs,  or  in  proximity  to  water 
tanks  or  [lipes,  will  be  considered  as  exposed' to  moisture. 

SPECIAL  Rl  LES. 

For  open  vyork,  in  dry  pl.ices  : 

g.  Musl  have  an  approved  rubber  or  weather-proof  insulation. 
(See  Xo.  40a  and  b.) 

h.  Must  be  rigidly  supported  on  non-combustible,  non-absorp- 
tive insulators,  which  separate  the  wire  at  least  one-half  inch  from 
the  surface  wired  over,  and  they  must  be  kept  apart  at  least  two 
and  one-half  inches. 

Rigid  supporting  requires  under  ordinary  conditions,  where 
wiring  along  flat  surfaces,  supports  at  least'  every  four  and  one- 
half  feet.  If  the  wires  are  liable  to  be  disturbed,  the  distance 
between  supports  should  be  shortened.  In  buildings  of  mill  con- 
struction, mains  of  Xo.  8  B.  &  S.  wire  or  over,  where  not  liable  to 
be  disturbed,  may  be  separated  about  four  inches,  and  run  from 
limber  to  limber,  not  breaking  around,  and  may  be  supported  at 
each  limber  only. 

This  rule  will  not  be  interpreted  to  forbid  the  placing  of  the 
neutral  of  a  three-wire  system  in  the  centre  of  a  three-wire  cleat, 
provided  the  outside  wires  are  separated  two  and  one-half  inches. 

In    damp    places,   such    as    breweries,    packing   houses,   stables, 

dye  houses,  paper  or  pulp  mills,  or   buildings   specially   liable 

to  moisture  or  acid  or  other  fumes   liable    to  injure  the  wires 

or  their  insulation,  except  wheie  used  for  pendants  : 

i.    Must  have  an  approved  rubber  insul.iting    covering  (see  Xo. 

40a). 

j.  Musl  be  rigidly  supported  on  non-combustible,  non-absorp- 
tive insulators,  which  separate  the  wire  at  least  one  inch  from  the 
surface  wired  over,  and  they  musl  be  kept  a|iart  at  le.isl  two  and 
one-half  inches. 

Rigid  supporting  requires  under  ordinary  conditions,  where 
wiring  over  flat  surfaces,  supports  at  least  every  four  and  one-half 
feet.  If  the  wires  are  liable  to  be  disturbed,  the  distance  between 
supports  should  be  shortened.  In  buildings  of  mill  construction, 
mains  of  Xo.  S  H.  &  S.  wire  or  over,  where  no!  liable  10  be  dis- 
turbed, may  be  separated  about  four  inches  and  run  from  limber 
to  limber,  not  breaking  around,  and  may  be  supported  at  each 
limber  only. 

k.    .Must  h.-ive  no  j'jinls  or  .splices. 
For  niouklln^  work  : 

1.    Must  have  approved  rubber  insul.iting  covering  (see  No.  40a). 

in.    Must  never  he  piaced  in  inouKiinn  in  conce.iled  01  d.iinp  places. 
For  conduit  work  : 

n.    Musl  have  an  approved  rubber  insulating    covering  (sec  No.  40e). 

The  use  of  concentric  wire  (sec  No.  401-)  is  reeominendeil  in  piefei- 
cnce  to  twin  conductors. 

I),  Musl  not  be  drawn  in  until  all  mechanical  work  on  the  building 
has  been,  as  far  as  possible,  complelcd. 

p.  Musl  not  have  wires  of  different  circuits  drawn  in  the  same  con- 
duit. 

<|.  Must,  l,ir  alternating  systems,  have  the  two  or  more  wires  of  a 
circuit  <lrattn  in  the  same  conduit. 

It  is  advised  that  this  be  done  for  direct-current  system  also,  so  that 
they  ni.Ty  be  changed  to  alternating  systems  at  any  time,  induction 
troubles  i>revcnling  such  a  change  unless  this  construction  is  followed. 
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For  so-callt.ll  concealtil  wurk  ; 

r.   Must  have  an  approved    rubber  insulating  covering  (see  No.  40a). 

s.  Must  be  rigidly  supported  on  non  combustible,  non-absorplive 
insulators  which  separate  the  wire  at  least  one  inch  from  the  surface 
wired  over,  and  must  be  kept  at  least  ten  inches  apart,  apd,  when 
possible,  should  be  run  singly  on  separate  timbers  or  studding. 

Rigid  supporting  requires  under  ordinary  conditions,  where  wiring 
along  flat  surfaces,  supports  at  least  every  four  and  one-half  feet.  If 
the  wires  are  liable  to  be  disturbed,  the  distance  between  .supports 
should  be  shortened. 

t.  When  from  the  nature  of  the  case  it  is  impos.sible  to  place  con- 
cealed wiring  on  non-combustible  insulating  supjiorts  of  glass  or  porce- 
lain, the  wires,  if  not  exposed  to  moisture,  may  be  fished  on  the  loop 
system  if  enca.sed  throughout  in  approved  continuous  flexible  tubing  or 
conduit. 
For  fixture  work  : 

u.  Must  have  an  approved  rubber  insulating  covering  (see  No.  40d), 
and  shall  not  be  less  in  size  than  No.  18  B.  >!<:  .S. 

v.  Supply  conductors,  and  especially  the  splices  to  fixture  wires, 
must  be  kept  clear  of  the  grounded  part  of  gas  pipes,  and,  where  shells 
are  used,  the  latter  must  be  constructed  in  a  manner  affording  sufficient 
area  to  allow  this  requirement. 

w.  Must,  when  fixtures  are  wired  outside,  be  so  secured  as  not  to  be 
cut  or  abraded  by  the  pressure  of  the  fastenings  or  motion  of  the  fixture. 

25.  iNTiiRioR  Conduits — (See  also  Nos.  24n  to  q,  and  41). 

The  object  of  a  tube  or  conduit  is  to  facilitate  the  in.sertion  or  extrac- 
tion of  the  conductors  to  protect  them  from  mechanical  injury  and,  as 
far  as  possible,  from  moisture.  Tubes  or  conduits  are  to  be  considered 
merely  as  raceways,  and  are  not  to  be  relied  upon  for  insulation  tjetween 
wire  and  wire,  or  between  the  wire  and  the  ground. 

a.  Must  be  continuous  from  one  junction  box  to  another  or  lo  fixtures, 
and  the  conduit  tube  must  properly  enter  all  fittings.  _^ 

b.  Must  be  first  installed  as  a  complete  ctmduit  system,  without  the 
conductors. 

c.  Conduits  must  extend  at  least  one-half  inch  beyond  the  finished 
surface  of  walls  or  ceilings,  except  that,  if  the  end  is  threaded  and  a 
coupling  screwed  on,  the  conduit  may  be  left  flush  with  the  surface, 
and  the  coupling  may  be  removed  when  work  on  building  is  completed. 

d.  Must,  after  conductors  are  introduced,  have  all  outlets  plugged 
with  special  wood  or  fibrous  plugs,  made  in  parts,  and  the  outlet  then 
sealed  with  approved  compound.  Joints  must  l)e  made  airtight  and 
moisture-proof. 

e.  Must  have  the  metal  of  the  conduit  permanently  and  effectually 
grounded. 

26.  Fixtures — (See  also  No.  24U  to  w.) 

a.  Must,  when  supported  from  the  gas  piping  of  a  building,  be  insu- 
lated fronft  the  gas-pipe  system  by  means  of  approved  insulating  joints 
(see  No.  51)  placed  as  close  as  possible  to  the  ceiling. 

It  is  recommended  that  the  gas  outlet  pipe  be  protected  above  the 
insulating  joint  by  a  non-combustible,  non-absorptive  insulating  tube, 
having  a  flange  at  the  lower  end  where  it  comes  in  contact  with  the  in- 
sulating joint  ;  and  that,  where  outlet  tubes  are  used,  they  be  of 
sufficient  length  to  extend  below  the  insulating  joint,  and  that  they  be 
so  secured  that  they  will  not  be  pushed  back  when  the  canopy  is  put  in 
place.  Where  iron  ceilmgs  are  used,  care  must  be  taken  10  see  that  the 
canopy  is  thoroughly  and  permanently  insulated  from  the  ceiling. 

b.  Must  have  all  burs,  or  fins,  removed  before  the  conductors  are 
drawn  into  the  fixture. 

c.  The  tendency  to  condensation  within  the  pipes  should  be  guarded 
against  by  sealing  the  upper  end  of  the  fixture. 

d.  No  combination  fixture  in  which  the  conductors  are  concealed  in 
a  space  less  than  one-fourth  inch  between  the  inside  pipe  and  the  out- 
side casing  will  be  approved. 

e.  Must  be  tested  for  "  contacts  '  between  conductors  and  fixtures, 
for  "  short  circuits  "  and  for  ground  connections  before  it  is  connected 
to  its  supply  conductors. 

f.  Ceiling  blocks  of  fixtures  should  be  made  of  insulating  material  ; 
if  not,  the  wires  in  passing  through  the  plate  must  be  surrounded  with 
non-combustible,  non-absorptive,  insulating  material,  such  as  glass  or 
porcelailn. 

27.  Sockets — (For  construction  rules,  see  No.  47.) 

a.  In  rooms  where  inflammable  gases  may  exist  the  incandescent 
lamp  and  socket  must  be  enclosed  in  a  vapor-tight  globe,  and  supported 
on  a  pipe-hanger,  wired  with  approved  rubber-covered  wire  (see  No. 
40a)  soldered  directly  to  the  circuit. 

b.  In  damp  or  wet  places,  or  over  specially  inflammable  stuff,  water- 
proof sockets  must  be  used. 

When  waterproof  sockets  are  used,  they  should  be  hung  by  separate 
stranded  rubber-covered  wires,  not  smaller  than  No.  14  B.  &  S.,  which 
should  preferably  b-  twisted  together  when  the  droji  i:'  over  three  feet. 
These  wires  should  be  soldered  direct  to  the  circuit  wires,  but  supported 
independently  of  them. 


28.  l-l. I:\1HI, K  Cl>Kt)  - 

a.  Must  have  an  approved  insulation  and  covering  (see  No.  40c.) 

b.  Must  not  be  used  as  a  support  for  clusters. 

c.  Must  not  be  used  except  for  pendants,  wiling  of  fixtures  and  port- 
able lamps  or  motors. 

d.  Must  not  be  used  in  show  windows. 

e.  Must  be  protected  by  insulating  bushings  where  the  cord  enters  the 
socket. 

f.  Must  be  so  suspended  that  the  entire  weight  of  the  socket  and  lamp 
will  be  borne  by  knots  under  the  bushing  in  the  socket,  and  above  the 
point  where  the  cord  comes  through  the  ceiling  block  or  rosealle,  in 
order  that  the  strain  may  be   taken  from  the  joints  and  binding  screws. 

29.  Arc  Lights  on  Low-Potenaiai,  Circuits — 

a.  Must  have  a  cut-out  (see  No.  17a)  for  each  lamp  or  each  series  of 
lamps. 

The  branch  conductors  should  have  a  carrying  capacity  about  fifty 
per  cent,  in  excess  of  the  normal  current  required  by  the  lamp  to  pro- 
vide for  heavy  current  required  when  lamp  is  started  or  when  carbons 
become  stuck  without  over-fusing  the  w  ires. 

b.  Must  only  be  furnished  with  such  resistances  or  regulators  as  are 
inclosed  in  non-combustible  material,  such  resistances  being  treated  as 
sources  of  heat.  Incandescent  lamps  must  not  be  used  for  resistance 
devices. 

c.  Must  be  supplied  with  globes  and  protected  by  spark  arresters  and 
wire  netting  around  globe,  as  in  the  case  of  arc  lights  on  high-potential 
circuits.     (See  Nos.  19  and  50.) 

30.  Economy  Coils — 

a.  Economy  and  compensator  coils  for  arc  lamps  must  be  mounted  on 
non-combustible,  non  absorptive  insulating  supports,  such  as  glass  or 
porcelain,  allowing  an  air  space  of  at  least  one  inch  between  frame  and 
support,  and  in  general  to  be  treated  like  sources  of  heat. 

31.  Decorative  Series  Lamps — 

a.  Incandescent  lamps  run  in  series  shall  not  be  used  for  decorative 
purpose  inside  of  buildings,  except  by  special  permission  in  writing  from 
the  Inspection  Department  having  jurisdiction. 

High-Potential  Systems. 
300  to  3,000  Volts. 
Any  circuit  attached  to  any  machine,  or  combination  of  machine,  which 
develn|)s  a  difference  of  potential,  between  any  two  wires,  of  over 
300  volts  and  less  than  3,000  volls,  shall  be  considered  as  a  high- 
potential  circuit,  and  as  coming  under  that  class,  unless  an  approved 
transforming  device  is  used,  which  cuts  the  difference  01  potential 
down  to  300  volts  or  less. 

32.  Wires — (See  also  Nos.  14,  15  and  16.) 

a.  Must  have  an  approved  rubber  insulating  covering.  (See  No. 
40a.) 

b.  Must  be  always  in  plain  sight  and  never  incased,  except  where 
required  by  the  Inspection  Department  having  jurisdiction. 

c.  Must  be  rigidly  supported  on  glass  or  porcelain  insulators,  which 
raise  the  wire  at  least  one  inch  from  the  surface  wired  over,  and  must  be 
kept  apart  at  least  four  inches  for  voltages  up  to  750  and  at  least  eight 
inches  for  voltages  over  750. 

Kigid  supporting  requires  under  ordinary  conditions,  where  wiring 
along  flat  surfaces,  supports  at  least    about  every  four  and  one-half  feet. 

If  the  wires  are  unusually  liable  to  be  disturbed,  the  distance  between 
supports  should  be  shortened. 

In  buildings  of  mill  construction,  mains  of  No.  8  B.  &  S.  w  ire  or  over, 
where  not  liable  to  be  disturbed,  may  be  separated  about  six  inches  for 
voltages  up  to  750  and  about  ten  inches  for  voltages  above  7150;  and  run 
from  timber  to  timber,  not  breaking  around,  and  may  be  supported  at 
each  timber  only. 

d.  Must  be  protected  on  side  walls  from  mechanical  injury  by  a  sub- 
stantial boxing  retaining  an  air  space  of  one  inch  around  the  conductors, 
closed  at  the  top  (the  wires  passing  through  bushed  holes)  and  extend- 
ing not  less  than  seven  feet  from  the  floor.  When  crossing  floor  tim- 
bers, in  cellars  or  in  rooms,  where  they  might  be  exposed  to  injury, 
wires  must  be  attached  by  their  insulating  supports  to  the  under  side  of 
a  wooden  strip  not  less  than  one-half  an  inch  in  thickness. 

33.  Transi-or.mers  (When  permitted    inside  buildings,  see  No.    13) — 
(For  construction  rules,  see  No.  54.) 

a.  Must  be  located  at  a  point  as  near  as  possible  to  that  at  which  the 
primary  wire's  enter  the  building. 

b.  Must  be  placed  in  an  inclosure  constructed  of  or  lined  with  fire- 
resisting  material;  the  inclosure  to  be  used  only  for  this  purpose,  and  to 
be  kept  securely  locked  and  access  to  the  same  allowed  only  to  respons- 
ible persons. 

c.  Must  be  effectually  insulated  from  the  ground  and  the  inclosure  in 
which  they  are  placed  must  be  practically  air-tight,  except  that  it  shall 
be  thoroughly  ventilated  to  the  outdoor  air,  if  possible,  through  a  chim- 
ney or  flue.  There  should  be  at  least  six  inches  air  space  on  all  sides  of 
the  transformer. 
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34.  Car  Wirinc, — 

a.  Must  be  always  run  out  of  teach  of  the  passengers,  and  must  have 
an  approved  lubber  insulating  covering.     (.See  No.  40a.) 

35.  Car  Houses— 

a.  Must  have  the  trolley  wires  securely  supported  on  insulating 
hangers. 

b.  Must  have  the  trolle}'  hangers  placed  at  such  a  distance  apart  that, 
in  case  of  a  break  in  the  trolley  wire,  contact  can  not  be  made  with  the 
floor. 

c.  Must  have  cut-out  switch  located  at  a  proper  place  outside  of  the 
building,  so  that* all  trolley  circuits  in  the  building  can  be  cut  out  at  one 
point,  and  line  circuit  breakers  must  be  installed,  so  that  when  this  cut- 
out switch  is  open  the  trolley  wire  will  be  dead  at  all  points  within  100 
feet  o(  the  building.  The  current  must  be  cut  out  of  the  building  when- 
ever the  same  is  not  in  use  or  the  road  not  in  operation. 

d.  Must  have  all  lamps  and  stationary  motors  installed  in  such  a  way 
that  one  mam  switch  can  control  the  whole  of  each  install.ition — lighting 
or  power — independently  of  main  feeder-switch.  No  portable  incandes- 
cent lamps  or  twin  wire  allowed,  except  that  portable  incandescent 
lamps  may  be  used  in  the  pits,  connections  to  be  made  by  two  approved 
rubber-covered  flexible  wires  (see  No.  40  a),  properly  protected  against 
mechanical  injury;  the  circuit  to  be  controlled  by  a  switch  placed  out- 
side of  the  pit. 

e.  Must  have  all  wiring  and  apparatus  installed  in  accordance  with 
rules  under  Class  "  C  for  constant  potential  systems. 

f.  Must  not  have  any  system  of  feeder  distribution  centering  in  the 
building. 

g.  Must  have  the  rails  bonded  at  each  point  with  not  less  than  No.  2 
B.  &  .S.  annealed  copper  wire ;  also  a  supplementary  wire  to  be  run  for 
each  track. 

h.  Must  not  have  cars  left  with  trolley  in  electrical  connection  with 
the  trolley  wire. 

36.  Lighting  and  Power  from  Railway  Wires — 

a.  Must  not  be  permitted,  under  any  pretense,  in  the  same  circuit 
with  trolley  wires  with  a  ground  return,  except  in  electric  railway  cats, 
electric  car  houses,  and  their  power  stations,  nor  shall  the  same  dynamo 
be  used  for  both  purposes. 

37.  Series  La.mps — 

a.  No  system  of  multiple-series  or  series-multiple  for  light  or  power 
will  be  approved. 

b.  Under  no  circumstances  can  lamps  be  attached  to  gas  fixtures. 

Extra  High-Potential  Systems. 
Over  3,000  Volts. 
Any  circuit  attached  to  any  n.achine  or  combination  of  machines,  which 
develops  a  difference  of  potential,  between  any  two  wires,  of  over 
3,000  volts,  shall  be  considered  as  an  extra  high  potential  circuit, 
and  as  coming  under  that  class,  unless  an  approved  transforming 
device  is  used,  which  cuts  the  difference  of  potential  down  to  3,000 
volts  or  less. 

38.  Pki.mary  Wires— 

Must  not  be  brought  into  or  over  buildings,  except  power  and  sub- 
stations. 

39.  Secondary  Wires— 

a.  Musi  be  installed  under  rules  for  high-potential  systems,  when 
their  immediate  primary  wires  carry  a  current  at  a  potential  of  over  3,000 
volts. 

The  high  line  insulation  required  for  extra  high-potential  current 
tends  to  make  the  insulation  resistance  between  primary  and  secondary 
coils  of  transformers  a  comparatively  weak  point,  and  lightning  dis- 
charges would  be  apt  to  take  this  path  to  the  earth.  With  the  present 
means  of  protection  against  transformer  break-downs  and  the  consequent 
liability  of  secondary  wiring  being  subjected  to  the  strain  of  the  primary 
current,  it  is  not  deemed  advisable  to  permit  a  primary  current  with  a 
potential  of  over  3,000  volts  without  an  intermediate  step-down  trans- 
former. The  presence  of  wires  carrying  a  current  at  a  potential  of 
over  3,000  volts  in  the  streets  of  cities  and  towns  is  also  considered  as 
increasing  the  fire  hazard. 


(To  be  Co 


td.) 


The  New  York  and  New  Haven  Railway  Comp.-iny  recently 
adopted  what  is  known  as  the  third  rail  system  on  a  branch  line 
of  railway  thirteen  miles  long.  The  electric  power  for  the  motors 
is  carried  along  the  track  by  a  special  rail  laid  between  the  two, 
on  which  the  cars  run.  The  "  electrified  "  rail  weighs  100  pounds 
to  the  yard,  and  is  shaped  like  a  wedge,  with  a  flat  lop.  This 
affords  a  large  conducive  body,  with  plenty  of  surface  for  the 
"  shoes  "  which  convey  the  current  to  the  motors  to  act  upon. 
Insulation  is  provided  by  simple  blocks  of  wood,  which,  to  the 
surprise  of  the  experts,  have  been  found  to  answer  perfectly  well, 
the  loss  of  current  being  practically  insignificant.  .\t  crossings, 
switches  and  stations  the  current  is  conducted  untlergrouiid, 
while  an  ingenius  automatic  arrangement,  operated  by  electricity, 
provides  compressed  air  to  operate  a  whistle  for  signalling. 


SPARKS. 

Mr.  E.  B.  Tree,  of  Woodstock,  Onl.,  has  invented  a  rotary 
engine. 

William  Davidson  is  supplying  two  50-horse  power  boilers  for  the 
Exhibition  .\ssociaiion  of  Halifax,  N.S. 

The  Exeter  Electric  Light  and  Power  Company  has  been 
organized  at  Exeter,  Ont.,  with  a  capital  of  $10,000.  The  pro- 
visional board  is  composed  of  C.  Lutz,  president ;  R.  C.  C.  Tre- 
maine,  B.  A.  Sc,  manager;  B.  S.  O'Neill,  E.  J.  Spackman  and 
Frank  W'oods. 

The  Gas  and  Water  Company,  of  Sherbrooke,  Que,  have  re- 
duced the  price  of  electric  lighling  from  $1  per  100  amperes  to  75 
cents,  with  a  further  reduction  of  15  cents  on  payment  within  15 
days.  This  is  practically  60  cents  for  a  i6-candle  power  lamp 
burning  100  hours. 

The  New  York  post  office  is  laying  underground  postal  tubes 
this  summer  for  distribution  of  letters.  The  tubes  will  be  eight 
inches  in  diameter,  and  carriers  capable  of  containing  500  letters 
each  will  be  forced  through  them  by  power  furnished  bv  an  elec- 
tric plant  in  the  General  Postoffice. 

The  Canadian  Locomotive  and  Engine  Company,  of  Kingston, 
Out.,  are  now  making  steel  pipes  under  patents  held  by  .Mr.  F.  A. 
Williams,  of  Wolverton,  England.  Tests  of  the  pipes  were  re- 
cently made  in  the  presence  of  a  number  of  experts,  and  are  said 
to  have  been  entirely  satisfactory. 

The  Dominion  Electric  Heating  and  Supply  Company,  of 
Ottawa,  have  elected  the  following  officers  :  President,  Andrew 
Holland  ;  vice-president,  Thomas  Askwith  ;  secretary-treasurer, 
J.  L  McCracken  ;  directors,  Chas.  A.  Carriere,  A.  Tradeau,  P. 
.MacGregor,  Geo.  Low  and  B.  H.  Bell. 

A  syndicate  of  capitalists  are  said  to  be  negotiating  for  the  pur- 
chase of  the  Chemong  and  Lakefleld  lines  of  the  Grand  Trunk 
Railway,  with  a  view  of  converting  them  into  electric  systems. 
For  the  present  the  scheme  is  kept  somewhat  in  the  dark,  but  de- 
finite information  is  looked  for  at  an  early  date. 

The  Lachine  Rapids  Hydraulic  and  Land  Company,  of  Mon- 
treal, have  made  a  reduction  of  3315'  per  cent,  in  the  rate  charged 
for  electric  power.  This  brings  the  price  to  one-half  cent  per  16 
candle-power  lamp  per  hour,  and  is  claimed  to  be  the  cheapest 
rates  charged  in  any  city  the  size  of  Montreal  in  the  world.  The 
company  have  lately  issued  $500,000  of  six  per  cent,  debentures 
redeemable  in  ten  years.  These  were  issued  among  the  stock- 
holders only,  each  of  whom  were  allowed  to  take  debentures  to 
the  amount  of  50  per  cent,  of  the  stock  held. 

The  Dominion  Government  has  completed  forty  miles  more  of 
the  telegraph  line  on  the  north  shore  of  the  St.  Lawrence,  from 
the  former  terminus  at  Pointe  Esquimax,  and  an  office  has  been 
opened  at  Piastre  Bay.  It  is  intended  to  extend  the  line  forty- 
four  miles  more  this  summer,  to  Natashguan,  where  an  office  will 
be  opened  this  fall.  The  north  shoreline  will  still  be  about  2,0  miles 
from  Belle  Isle,  its  objective  point,  and  it  is  the  intention  to  com- 
plete this  section  as  rapidly  as  possible,  so  that  the  entrance  to 
the  Straits  of  Belle  Isle  will  be  in  direct  telegraphic  communica- 
tion with  Quebec  and  Montreal. 

A  car  "fender,  "  the  design  of  the  manager,  Mr.  J.  W.  Moyes, 
has  been  adopted  by  the  Metropolitan  Street  Railway.  The  fen- 
der, which  is  5  feet  8  inches  by  z  feel  6  inches,  and  lies  without 
rocking  about  three  inches  above  the  rails,  hangs  on  two  perpen- 
dicular strings,  instead  of  horizontal  ones,  and  its  braces  are  at- 
tached to  the  main  body  of  the  car.  There  is  consequently  no 
recoil,  and  whatever  the  fender  picks  up  it  holds,  as  was  demon- 
strated when  the  car  ran  at  a  considerable  speed  into  a  flock  of 
sheep,  coming  in  the  opposite  direction.  .-^  point  in  its  favor  is 
that  il  can  be  folded  up  while  on  the  car,  to  the  saving  of  much 
valuable  room  in  a  motor  shed. 

A  sexluplex  telegraph  wire  was  successfully  operated  in  a  tele- 
graph office  in  Boston  a  few  days  ago.  The  circuit  was  to  New 
Haven  and  return,  a  distance  of  300  miles.  Three  different 
messages  were  sent  over  the  wire  simultaneously,  and  were  easily 
and  accurately  received  on  the  receiving  side.  The  inventor  of 
the  new  scheme  is  Mr.  Thomas  B.  Dixon,  of  Kentucky,  sonoflhe 
late  former  Senator  Archibald  Dixon,  of  that  stale.  He  is  a  prac- 
tical telegrapher,  and  has  been  trying  to  solve  the  problem  of  the 
sexluplex  since  1891.  The  telegraphic  world  has  long  been  fami- 
liar with  .1  duplex  wire,  which  will  transmit  one  message  each 
way  at  the  same  lime,  and  latter  with  the  quadruplex,  with  which 
il  is  possible  to  send  two  messages  each  way  at  the  same  time. 
The  new  sexluplex  will  Iransmil  three  messages  each  way  at  once. 
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WATER  HAMMER. 

A  DESCRIPTION  of  sonie  experiments  upon  the  causes 
of  steam  pipe  explosions,  made  to  an  engineering 
society,  shows  under  what  conditions  water  hammer 
may  be  expected  in  steam  pipes  and  under  what  con- 
ditions it  becomes  dangerous.  The  tests  were  made 
upon  steam  pipes  6"  in  diameter  and  .197"  thick.  The 
ends  were  closed  by  flanges  and  provided  with  drain 
cocks  and  air  relief-cocks,  and  suitable  pressure  gauges 
that  would  record  to  2133  pounds,  one  on  the  end 
flange  and  one  on  the  top  of  the  pipe.  The  pipe  was 
inclined  upward,  and  entering  the  bottom  flange  was  a 
steam  pipe  with  a  valve,  so  that  if  any  water  was  in  the 
pipe  the  entering  steam  must  pass  through  it. 

The  second  experiment  was  conducted  upon  12"  pipe, 
'4"  thick,  with  four  pressure  gauges,  steam  being 
supplied  at  the  bottom  through  a  3 "  pipe.  The  position 
of  this  pipe  was  afterwards  considerably  changed. 
The  tests  made  were  as  follows  : 

1.  Pipe  without  water,  air  cock  closed  and  the  drain 
cock  open. 

2.  Pipe  without  water,  air  cock  open  and  the  drain 
cock  closed. 

3  .Pipe  without  water,  air  and  drain  cocks  open. 

4.  Pipe  without  water,  air  and  drain  cocks  closed. 

5.  Vacuum  in  pipe  and  some  condensed  water 
formed  by  creating  vacuum,  air  and  drain  cocks  closed. 

6.  Vacuum  in  pipe,  and  the  latter  filled  with  water 
to  about  one-third  of  its  cubic  capacity,  so  that  the 
point  where  the  steam  entered  was  under  water  in  the 
first  pipe,  it  being  made  to  incline  toward  that  point. 
In  the  second  pipe  the  water  filled  the  bottom  of  the 
pipe.  Air  and  drain  cocks  were  closed  to  one-third  of 
their  capacity  at  one  end,  and  running  into  nothing  at 
the  other  end. 

7.  Pipe  without  vacuum  filled  with  water  as  under 
6,  air  and  drain  cocks  closed. 

8.  Pipe  without  vacuum  filled  with  water  the  same 
as  under  6,  air  and  drain  cocks  open. 

In  the  experiments  with  the  first  pipe,  steam  was  ad- 
mitted from  a  boiler  under  70  pounds  pressure,  by 
rapidly  opening  the  stop  valve  on  the  main  steam  pipe, 
the  influx  of  steam  having  been  regulated  beforehand 
by  adjusting  the  valve  close  to  the  experimental  pipe. 
Beginning  with  one-fifth  of  the  area  of  this  valve  the 
opening  was  increased  one-fifth  in  each  of  the  succeed- 
ing tests,  the  whole  tests  being  frequently  repeated  to 
check  results.  In  carrying  out  tests  i  to  4  no  motion 
was  observed,  whether  the  filling  of  the  pipe  with  steam 
was  retarded  or  accelerated.  The  pipe  became  heated 
slowly  or  quickly,  according  to  the  rapidity  with  which  it 
filled  with  steam,  until  it  became  thoroughly  warmed, 
and  the  pressure  guages  on  the  pipes  showed  same 
as  boiler.  As  soon  as  vacuum  formed  and  a  small 
amount  cf  condensed  water  was  present  in  the  pipe 
(test  No.  5),  light  hammering  was  present  in  the  pipe 
when  steam  was  admitted.  This  was  not,  however,  in- 
dicated on  the  guages,  but  caused  a  slight  movement  of 
the  pipes.  This  hammering  and  backward  and  forward 
movement  of  the  pipe  became  more  intense  the  greater 
the  quantity  of  water  present  (tests  6  and  7),  manifest- 
ing itself  in  distinct  blows  at  short  intervals,  and  caus- 
ing the  gauges  to  show  between  126  to  242  pounds. 
Whether  the  vacuum  in  the  pipe  (test  6)  had  any  influ- 
ence on  the  action  of  the  steam  when  admitted,  could 
not  be  determined  by  any  of  the  trials. 

The    heaviest    hammering,   as  well    as    the    greatest 


movement  of  the  pipe — which  also  continued  for  some 
length  of  time — were  observed  when  the  pipe  was  about 
one-third  full  of  water,  and  both  the  air  and  drain  cocks 
kept  open  (test  No.  8)  and  for  all  five  openings  of  the 
valve.  During  these  tests  there  was  a  uniform  dis- 
charge of  water  from  the  drain  cock  and  of  air  from  the 
air  cock,  for  a  longer  or  shorter  time,  depending  on  the 
opening  of  the  stop  valve  in  the  pipe.  For  instance, 
with  one-fifth  opening  of  the  stop  valve  the  first  ham- 
mering was  noticeable  after  four  minutes  ;  at  three- 
fifths  opening,  after  30  seconds  ;  and  15  seconds  after 
the  valve  was  wide  open,  powerful  hammering  and  vio- 
lent motion  of  the  pipe  set  in,  in  each  case  accompanied 
by  an  impulsive  discharge  of  water  and  air  and  later  by 
steam  from  the  air  and  drain  cocks.  These  phenomena 
are  due  to  the  fact  that  the  steam  is  condensed  by  the 
water  present,  and  only  when  the  water  has  attained 
the  temperature  of  steam  does  the  impulsive  action  of 
the  latter  set  in.  The  pressures  observed  on  the  gauges 
at  the  end  of  each  trial  (test  No.  8)  fluctuated  between 
284  and  1066  pounds.  At  one  time  the  greatest  pres- 
sure would  be  observed  on  the  gauge  tapped  in  the 
flange  at  end  of  pipe,  and  then  on  the  gauge  on  side 
of  pipe. 

The  second  experimental  pipe  was  changed  somewhat 
from  time  to  time,  but  showed  no  radical  change  in 
results. 

As  a  result  of  these  tests  it  is  shown  that  destruction 
of  a  completely  drained,  though  entirely  cool,  pipe  can- 
not occur,  whether  the  stop  valve  near  the  boiler  under 
steam  is  opened  graduall)'  or  in  a  sudden,  careless  man- 
ner, because  hammering,  which  alone  can  cause  an  ex- 
plosion, does  not  follow.  But  it  is  to  be  observed  that 
a  rapid  filling  of  the  pipes  with  steam  may  prove  disas- 
trous, tor  the  sudden  heating  up  of  the  various  parts 
may  cause  rupture,  due  to  unequal  stresses  on  and  re- 
sistance of  the  material. 

When,  however,  a  large  quantity  of  water  is  con- 
tained in  the  pipes  and  the  steam  is  forced  to  find  its 
way  through  it  and  to  carry  it  along,  an  explosion  may 
occur,  even  if  the  stop  valve  is  opened  in  the  slowest 
and  most  careful  manner.  If  there  is  so  little  water  in 
the  pipe  that  steam  need  not  force  its  way  through  it, 
no  disastrous  hammering  will  occur,  nor  will  the  water 
present  be  carried  along  by  the  steam  when  the  stop 
valve  is  opened,  as  was  demonstrated  by  the  amount 
of  water  left  in  the  pipe  after  the  end  of  all  tests. 
The  results  of  the  tests  with  the  first  arrangement  of  the 
second  experimental  pipe  lead  to  the  conclusion  that 
where  water  has  accumulated  in  U  bends  of  pipes,  if  the 
stop  valve  is  opened  gradually,  the  entering  steam  will  dis- 
tribute itself  at  once  uniformly  over  the  surface  of  the 
water,  and  by  virtue  of  its  pressure,  in  spite  of  the  original 
condensation,  it  is  not  only  maintained  but  steadily  in- 
creased, and  will  prevent  any  agitation  of  the  water, 
and,  consequently,  hammering.  If,  however,  a  sudden 
change  of  pressure  and  a  rapid  influx  of  steam  occur, 
then  the  water  will  be  agitated  and,  once  in  motion,  it 
will  cause  violent  and  dangerous  hammering  in  the 
pipe.  Therefore,  steam  pipes  with  pockets  are  to  be 
avoided.-  The  variations  of  the  pressures  indicated  in 
the  gauges  after  all  the  tests  leads  to  the  conclusion 
that  the  water  is  thrown  backwards  and  forwards, 
wave-motion  like,  caused  by  the  influx  of  steam,  and 
that  the  pressure  is  greater  or  less,  depending  on  the 
intensity  with  which  the  moving  mass  of  water  strikes 
the  opening  to  which  the  gauge  is  attached. 
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MR.  CLYDE  K.  GREEN. 

It  was  our  pleasure  about  three  years  ago  to  pre- 
sent to  readers  of  the  Electrical  News  a  portrait 
of  Mr.  Clyde  K.  Green,  who  at  that  time  was  electrician 
for  the  Hamilton,  Grimsby  and  Beamsville  Railway. 
Mr.  Green  having  since  received  a  promotion  in  the 
electric  railway  field,  we  again  reproduce  his  portrait, 
with  some  particulars  of  his  life. 

Mr.  Green  was  born  across  the  border,  in  the  state  of 
Michigan,  and  after  leaving  school,  engaged  in  the  hard- 
ware business  at  Waterford,  Ont. ,  leaving  there  to  accept 
a  position  with  the  Edison  Company,  of  Peterboro',  in 
their  electrical  works,  where  he  obtained  a  practical 
knowledge  of  electrical  manufacturing  and  was  promot- 
ed to  the  position  of  assistant  foreman.  On  the  con- 
version of  the  Toronto  Street  Railway  to  an  electrical 
system,  Mr.  Green  was  offered  and  accepted  the  posi- 
tion of  foreman  of  the  armature  department  of  that 
road.      His    success   in  this  direction   havin<r    attracted 


Mr.  Ci.vde  K.  Green. 

the  attention  of  the  management  of  the  Hamilton, 
Grimsby  and  Beamsville  Electric  Railway,  he  was 
offered  the  position  of  electrician,  fulfilling  the  duties  in 
an  eminently  satisfactory  manner. 

In  February  of  this  year  he  accepted  the  management 
of  the  Hamilton  Radial  Electric  Railway  Company. 

It  might  not  be  amiss  to  mention  a  few  particulars  in 
regard  to  this  road.  The  tracks  at  present  cover  a 
distance  of  eleven  miles,  extending  from  Hamilton  to 
Burlington,  by  way  of  Burlington  Beach.  The  rolling 
stock  consists  of  four  very  handsomely  fitted  motor 
cars,  each  equipped  with  four  G.E.  1000  motors,  two 
at  each  end  of  the  car,  with  double  trucks,  and  guaran- 
teed to  make  38  miles  an  hour.  The  cars  ar«  fitted 
with  regular  railroad  seats  with  rattan  covering,  and 
have  a  smoking  compartment  at  rear  end.  The  com- 
pany have,  besides  the  above  motors,  baggage  cars  and 
trailers  for  use  of  excursions  and  pic-nics.  One  of  the 
special  features  of  this  road  is  the  swing  bridge  over  the 
canal  at  Burlington  Beach,  which  is  operated  by  an 
electric  motor  and  which  has  worked  very  satisfactorily. 


The  Internalional  Radial  Railway  Company,  of  H.TiiiiUon,  aro 
reported  to  have  sold  $30,000  worth  of  stock,  and  lo  be  waiting 
until  they  can  dispose  of  as  much  more,  before  commencing  the 
construction  of  the  road. 


TORONTO  STREET  RAILWAY  ASSESSMENT 
CASE. 

A  DECISION  of  interest  to  street  railway  companies  has 
been  given  by  Judge  McDougall. 

Last  summer  a  board  of  county  judges  decided 
against  the  assessment  of  the  Toronto  Street  Railway 
Company's  rails,  poles  and  wires,  and  the  Court  of  Re- 
vision refused,  on  the  strength  of  this  judgment,  to 
confirm  the  assessment  of  the  plant  of  the  company  in 
the  first,  fifth  nnd  sixth  wards.  The  City  Law  Depart- 
ment decided  to  make  a  test  case  and  appealed  in  the 
name  of  Controller  Lamb  and  of  the  .Assessment  Com- 
missioner against  the  decision  of  the  Court  of  Revision 
in  regard  to  the  assessment  of  $103,500  in  the  sixth 
ward.  Mr.  Fullerton  and  Mr.  Drayton  prosecuted  the 
appeal  for  the  city,  and  Mr.  Laidlaw,  for  the  company, 
urged  lack  of  jurisdiction. 

Judge  McDougall  delivered  a  judgment  last  week, 
the  logical  sequence  of  which  will  be  the  assessment  by 
municipal  officers  all  over  Ontario  of  all  the  rails,  poles, 
wires,  mains,  etc.,  which  have  in  many  cases  up  to  the 
present  time  been  exempt. 


TROLLEYS  GAINING  IN  ENGLAND. 

The  prejudice  against  overhead  wires  is  fast  melting 
away  in  Great  Britain,  as  evidenced  by  the  following 
from  a  London  daily  : 

"  The  long  controversy  as  to  the  best  form  of  me- 
chanical traction  for  tramways  in  our  large  cities  seems 
to  be  gradually  deciding  itself  in  favor  of  the  overhead 
electric  trolley  system.  This  method  has  already  been 
adopted  in  several  towns,  and  the  corporation  of  Glas- 
gow has  now  resolved  to  give  it  a  trial,  after  a  year  or 
two  of  deliberation,  since  it  acquired  the  local  tramways. 
The  Tramways  Committee  has  been  authorized  to  spend 
about  twenty  thousand  pounds  on  the  establishment  of 
the  system  on  an  experimental  route,  that  is,  on  an  iso- 
lated section  of  the  lines,  about  two  and  one-half  miles 
in  length.". 

There  are  still  some  old  fossils  who  are  afraid  of 
shadows,  as  witness  the  following  extract  from  an  open 
letter  in  another  London  paper  of  about  the  same  date  : 

"  .'\mong  the  many  objections  against  the  introduc- 
tion of  the  overhead  system  is  one  that  I  particularly 
noticed  in  the  working  of  the  said  system  in  the  city  of 
Toronto,  viz.,  that  as  the  cars  pass  along  the  roads  the 
connecting  rod  from  the  top  of  the  car  where  it  joins 
the  overhead  wire  is  continually  giving  off  bright 
sparks,  sufficient  to  frighten  nervous  people  with  the 
fear  of  possible  danger,  and  also  to  startle  nervous 
horses." 

Blinders  on  the  "  connecting  rod,"  or  a  pair  of  blue 
goggles  for  the  "  nervous"  writer,  might  solve  the  diffi- 
culty. 


Mr.  C.  C  Kramp,  Woodstock,  Ont.,  in  remitting  his  subscrip- 
tion to  the  Niiws,  writes:  "Am  well  jileased  with  ihi-  p.ipor.  Il  is 
welcome  every  month." 

.Mr.  B.  B.  Osier,  president  of  the  Hamilton  and  Ound.is  Rail, 
way,  stales  thai  the  conversion  of  the  road  to  electricity  is  being 
del.ayed  by  the  failure  lo  obtain  running  privileges  over  the  Ham- 
ilton Street  Railway  Company's  tr.icks  within  the  city  limits. 
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After  mature  deliberalion  the  publisher  of  this  journal  has  decided  to  devote  a  certain  amount  of  space  each  month  to  what  may  be  termed  an  Educational 
Department,  wherein  both  mechanical  and  electrical  formula  and  mathematical  problems  will  be  discussed,  illustrated,  and  as  far  as  possible  rule  and  example  given.  At  the 
request  of  the  editor,  I  have  with  pleasure  undertaken  to  contribute  to  this  department  reRularly  each  month,  and  before  discussing  actual  mathematical  problems,  wish  to 
briefly  introduce  the  subject  at  issue.  .,,,,,     li  ii-Lvji-  'i^v  ,ij 

The  primary  object  of  this  department  is  chiefly  to  increase  the  valu  :  of  an  already  valuable  paper,  by  placing  m  the  hands  of  every  engineer  who  has  any  knowledge 
of  the  rudimentary  principles  of  mathematics,  such  matter  as  will  enable  him  by  a  litt'e  study  to  master  the   most   intricate  mechanical  and  electrical  formula.     Alany  of 
most  valuable  engineering  works  and  publications  fron   time  to  time  contain  formula  that  is  in  many  ca 
rendering  an  otherwise  valuable  work  practically  valueless  to  the  reader. 

Just  at  what  particular  point  our  calculations  should  commence  became  a  matter  of  serious  the 
mind  the  fact  that  there  are  many  really  good  engineers  whose  early  education  has,  through  force  of 
opportunity,  have  not  been  able  t  >  review  their  early  education  for  years.  Knowing  by  observation  : 
education  befoie  attempting  to  digest  and  calculate  problems,  and  the  almost  utter  impossibility  of  th( 
thorough  knowledge  of  the  principle  of  mathematics  involved,  I  have  decided  to  commence  at  a  poinv. 

the  foundation  and  advancing  by  easy  stages  until  the  principles  underlying  the  most  obtuse  and  difficult  formula  can  Be  rf 
lagts  to  be  derived  from  an  education  of  this  kind,  coupled  with  practical  mechanical  ability,  is  too  well  understood  to  req 

The  programme  which  has  been  outlined  for  the  succeeding  nine  months  will  embrace ; 
Decimal  Fractions— Definitions  and  explanation  of  principles  of,  and  method  of  reduction  to  common  fractions,  and  vice  versa. 
Square  as,)  Circular  Measure— Definition  .and  explanation  and  practical  demonstrations  of. 
Cubical  and  Cvlindrical  Measurements— Definitions  and  explanations  of,  with  practical  hints. 
Square  and  Cube  Root— Definitions  and  explanations  of. 

Safety  Valve  Calculations— (Spring  and  Lever  Types)— Principles  of,  with  practical  demonstrations. 
Boiler  Construction— Stays,  rivets,  joints  and  seams,  iron  and  steel  plate— strength  of,  with  formula  and  practical  demonstrations. 

It  is  not  the  intention  to  fill  these  columns  with  a  mass  of  figures  hastily  compiled  without  reference  to  any  particular  object ;  on  the  contrary,  every  problem  will  be 
carefully  thought  out,  and  only  such  information  given  as  will  be  of  use  to  you,  and  an  eSfon  will  be  made,  based  on  experience  and  a  knowledge  of  the  requirements,  to  make 
his  series  of  tests  complete  in  every  particular. 


:s  but  vaguely  understood,  and  very  often  entirely  misunderstood,  thus 

ght,  and  past  experience  had  to  be  carefully  considered,  bearing  in 
nstances,  been  deficient,  and  many  others  who,  through  lack  of 
perience  the  great  necessity  of  having  a  thorough  elementary 
isfactory  conclusion  of  his  studies  without  a 
me  outlined  in  this  journal — commencing  at 
:plained  ande 
iment. 


nt   arriving 
I  poin^and  carry  out    the  prograi 
■~  "  adilyi 


iily  understood.     The  adv 


.  Thompson. 


[Article  IV  ] 

EVOLUTION. 

Evoi.i'TlON    is   the   process   of  finding  the  root  of  any  number, 
and  is  of  frequent  occurrence  in  engineers'  calculations. 

The  most  important  and  only  cases  which  I  shall  refer  to  is  the 
process  of  finding  the  square  or  cube  root  of  any  number. 

Example  (i):   Find  the  square  root   of  1521.     In  formula  this  is 
written  \/i52i. 

>5-^'(39 

9 

69.  I  621 
621 


trading,  we  proceed  in  an  exactly  similar  manner  until  we  have 
no  remainder  or  until  decimal  begins  to  repeat  itself  or  is  ex- 
tended sufiicienlly  to  answer  our  purpose. 

E.xample  (j)  :   Kind  the  square  root  of  15227.56. 
1.52.27.56(123.4 


Beginning  at  the  right  hand  figure  1,  count  two  figures  to  the 
left  and  mark  the  second  as  shown  in  the  example,  take  the 
figures  10  the  left  of  this  mark  15  and  find  what  number  multiplied 
by  itself  will  give  fifteen  ;  there  is  no  number  that  will  do  this, 
since  3  X  3  =  9  is  too  small  and  4  x  4=  ]6  is  too  large  ;  we  therefore 
take  the  one  that  is  too  small,  viz.,  3,  and  place  it  in  the  quotient, 
placing  its  square  9  under  the  15  marked  off  in  the  number  and 
subtract,  and  bring  down  the  next  two  figures  21,  making  new 
dividend  621.  To  get  the  new  divisor  multiply  the  quotient  3  by 
2  =  6,  and  place  as  a  trial  divisor  at  the  left  of  the  dividend  621; 
find  how  many  times  this  is  contained  in  the  dividend,  discarding 
the  last  figure  on  the  right  ;  6  is  then  contained  in  62  nine  times. 
Since  we  cannot  pass  this  point,  we  place  9  in  the  quotient  and 
also  in  the  divisor  ;  then  we  multiply  the  whole  divisor  69  by  this 
number  (9)  and  place  the  product  under  the  dividend  and  subtract. 
Having  no  remainder,  root  is  now  complete  and  found  to  be  39. 
If  we  require  proof  of  this  we  simply  square  the  number,  thus  : 

39>:39='5^' 
then  39- =  1521 

and  v/iS2i=39 
Example  (2)  :   Find  the  square  root  of  366. 

3.66(19.131126 


29 


266 
261 


5.00 
3  8> 


3823 


1900 
1469 


38261  I  43100 
J  3«26i 
382621  I  483900 
382621 


3826222 


10127900 


In  a  decimal  quantity  like  the  foregoing,  the  marking  off  differs 
from  the  previous  examples.  Instead  of  counting  twos  from  right 
to  left  begin  at  the  decimal  point  and  count  twos  towards  the  left 
and  towards  the  right.  Note  :  when  the  first  two  figures  to  the 
right  of  the  decimal  is  brought  down  we  must  place  a  decimal 
point  in  our  quotient  before  extending  it. 

Briefly,  the  process  of  finding  the  square  root  of  a  whole  num- 
ber may  for  the  guidance  of  the  student  be  described  as  follows  : 

First  mark  off  in  twos  commencing  from  the  right.  Then  find 
the  number  whose  square  is  next  less  than  the  figure  or  figuies  on 
the  left  of  the  number  as  the  case  may  be,  place  this  figure  in  the 
quotient  and  its  square  under  the  figure  or  figures  already  marked 
off  on  the  left  of  the  number,  subtract  and  annex  to  the  right  the 
next  two  figures  of  the  number  ;  this  then  becomes  a  new  divi- 
dend. To  secure  a  new  divisor,  double  the  quotient  by  multiply- 
ing by  2  and  place  on  the  left  of  the  dividend  as  a  trial  divisor  ; 
find  how  manv  times  this  is  contained  in  the  dividend,  discarding 
the  right  hand  figure,  place  this  result  in  the  quotient  and  also  in 
the  new  divisor  and  multiply  by  same  number,  placing  product 
under  dividend  and  subtract  as  befoie  ;  continue  the  operation  for 
a  new  divisor.  Bear  in  mind,  however,  you  must  always  place 
two  figures  to  the  right  of  the  new  dividend. 

It  will  occasionally  occur  as  in  our  first  two  examples  that  the 
product  of  the  trial  divisor  multiplied  by  the  new  divisor  will 
exceed  the  dividend.  In  this  case  take  the  next  lowest  term  and 
proceed  as  described. 

TO   FIND   THE   CUBE   ROOT. 

example  ( i )  :   Find  the  cube  root  of  1331. 

1.331(11  Ans. 


38262246  I  247445600 
I  229573476 
17872124 
In  this  example   we   proceed   to  mark  off  as  before  and  get  as 
our    quotient    the    whole    number    19,  but    since  there  is  still  a  re- 
mainder our  root  cannot  be  complete;  we  proceed   as  before,  but 
since  there  remains  no  more  figures  in  the    dividend    we  annex  to 
new  dividend  two  ciphers  and  place  a  decimal  point  in  the  quotient 
to  the  right  of  the  nineteen.     Then   proceeding  as    before  we  get 
our  trial  divisor  by  doubling  present  quotient  19  x  2  =  38  and  place 
to  the  left  of  the  dividend   500.     38  is  contained  in   50  once  ;   we 
•therefore   place    a    1    in    the   quotient  to  the  right  of  the  decimal 
point  and  annex  to  the  new  divisor,  multiplying  as  before  and  sub- 


300 

31 

331 


33' 


First  mark  off  three  figures  from  the  right  towards  the  left  of 
the  number,  and  we  have  1  left.  Now,  i  cubed  equals  one. 
Place  the  cube  of  i  under  the  one  of  the  number  and  subtract. 
There  is  no  remainder.  Bring  down  the  next  three  figures  as  a 
new  dividend.  Next  miilliply  the  one  placed  in  the  quotient  by  3, 
and  place  the  product  well  to  the  left,  as  in  the  example.  Next 
multiply  this  3  by  the  quotient  figure  1,  and  place  the  result,  3,  to 
the  right  of  where  the  3  was  placed  and  to  the  left  of  the  dividend, 
and  add  two  ciphers  to  it,  as  shown  in  the  example. 

This  300  is  called  the  trial  divisor.  Now  see  how  often  it  will 
go  into  the  dividend  331,  which  we  find  to  be  once.  Put  i  in  the 
quotient  to  the  right  of  the  one  already  there,  and  place  1  also  to 
the    right    of  the    number   3    at    the  extreme  left  of  the  example. 
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Now,  inulliply  this  number  31  by  the  figure  last  placed  in  the 
quotient,  and  place  the  result  under  the  trial  divisor  300  and  add. 
This  now  gives  us  the  correct  divisor,  which  we  multiply  by  the 
last  figure  placed  in  the  quotient  and  place  result  under  and  sub- 
tract from  the  dividend.  There  being  no  remainder,  our  root  is 
now  complete,  and  we  find  ./I33i  =  11. 

Example  (2)  :   Find  the  cube  root  of  So(>7756Si6i. 

Process  : 


12961 


4800 

369 

80,677,568,161(432 

64 

16677 

1  Ans. 

5'69 

■5507 

SS4700 
2584 

1 1 70568 

.S57284 

1 1 14568 

55987200 
12961 

1  5t.oooi6i 

56000161 


I  56000161 

The  process  to  the  second  figure  of  the  answer  is  a  reproduction 
of  last  example. 

TO  FIND  THE  THIRD  FIGURF.  OK  THti  ANSWER. 
Multiply  the  43  in  the  quotient  by  3,  equals  43x3=129;  put 
this  well  out  to  the  left  as  before.  In  Ihe  middle  column  of  figures 
you  will  see  the  figures  369  and  5169  ;  add  these  together,  ami  to 
their  sum  add  the  square  of  (he  last  figure  in  the  quotient — ihal  is 
in  the  present  case  3.     Then 

369 
5'f'9 

3  '■•  3  = ? 

5547 
This  number,  with  two  ciphers  added,  is  our  new  trial  divisor 
554700.  It  goes  into  the  dividend  1170568  twice.  Place  2  as  the 
third  figure  of  the  quotient,  and  place  2  to  the  right  of  the  number 
129  on  the  left.  Multiply  1292  by  Ihis  number  2  and  place  Ihe  re- 
sult, 2584,  under  the  trial  divisor  and  add.  Result,  557284  is  now 
the  correct  divisor.  Multiply  this  number  by  2  and  place  under- 
neath dividend  and  subtract.  Bring  down  the  next  three  figures. 
\\'e"no\v  have  56000161  as  a  new  dividend. 

TO    FIND    THE    FOIRTH    FIGURE    OF    THE    ANSWER. 

Multiply  the  quotient  432  by  3 — 432  v  3=  1296,  and  place  this 
number  to  the  left.  Again  in  the  middle  column  we  have  llie 
figures  2584  and  557284  ;  add  together  and  add  the  square  of  the 
last  figure  in  the  quotient. 

2584 

557284 

2  +  2= 4_ 

559872 

This  number,  with  two  ciphers  annexed,  559S7200,  is  our  new 
trial  divisor,  and  is  contained  in  the  dividend  once.  .Add  one  to 
the  quotient,  also  to  the  number  on  the  left.  Multiply  and  subtract 
as  before.  And  since  we  have  no  remainder  our  root  is  now  com- 
plete, and     /80677568161  =4321. 

There  is  another  method  of  extracting  the  cube  root  which  to 
the  student  may  be  simpler  and  process  clearer,  since  it  has  the 
advantage  over  method  just  described  lhal  when  the  student  has 
mastered  Ihe  process  of  working  out  the  first  figure  ot  Ihe  quolient 
he  has  the  rest  at  his  command,  as  the  process  is  but  a  repetition, 
and  is  the  same  for  four  figures  as  for  two. 

Find  the  cube  of  1728. 

1  I  i.72S(  12 
I  I 

I  "7^ 

3X  io=       =300  I 

3x10    X  2=    60  I 
2=         =      4 

364  l_728^ 
First  we  mark  otTthe  number  into  quantities  of  throe  figures  as 
in  previous  examples,  and  selecting  the  next  lowest  cube  for  the 
first  figure  of  our  quotient  in  the  case  1,  which  is  put  down  in  the 
quotient  and  as  a  divisor.  The  cube  of  1  is  placed  under  the 
dividend  and  subtracted  and  next  period  728  brought  down  as  a 
new  dividend.  Now  take  the  number  in  the  quotient  anil  adil  a 
cipher  to  it,  making  it  10,  square  this  and  mulliply  by  constant  3  ; 
we  then  gel  3  <(io-')  =  300  which  is  our  Iri.il  divisor;  for  Ihe  next 
line  multiply  10  by  the  constant  3  ;ind  multiply  the  product  30  by 
the  figure  placed  in  the  quotient  from  the  trial  divisor  30  x  2  =  60; 
pl,acc  this  60  below  the  300  already  ohi.iined  and  add,  to  the  sum 
of  these  numbers  add  the  square  of  the  last  figure  of  the  qui5tient, 
thus,  300  +  60+ 2- =  364.  This  is  now  our  correct  divisor.  Mul- 
tiply by  the  last  figure  of  the  quotient,  place  underneath  Ihe  ilivi- 
dend  and  subtract ;  being  no  remainder  our  root  is  compliMc. 


APPLICATION  OF  FORMER  STIDIES  TO  MKCIIAMCAI.  AMI 
ELECTRICAL   ENGINEERING. 
Since  both  numerical  and    algabraical  formula  will  now  be  con- 
stantly used,  it  is  absolutely  necessary  that   students    should    en- 
deavor to  obtain    facility  in   reading    and  solving  formula    gener- 
ally. 

The  (ollcnvmg  signs  must  therefore  receive  particular  attention, 
and  be  committed  to  memory. 
+    is  read  plus,  and  means  that   the    number  lollowing  it  is  to  be 

added  to  Ihe  number  befori'  it  ;  thus,  4  +  3  is  7. 
-    is    read   minus,  and   means    that  the  number  after  it  is  to  be 

subtracted  from  the  number  before  it ;  thus,  5  -  2  is  3. 
X    is  read  multiplied  by,  and  means  that  the  number  before  it  is 

be  multiplied  by  the  number  following  it  ;  thus,  3x3  are  9. 
+    is  read  divided  by,  and  means   that  the  number  before  it  is  to 

be  divided  by  the  number  following  it;  thus,  6.^3  =  2. 
=    is    read    equal    to,  and    means  that  the  quantity  after  it  is    of 

saijie  value  as  quantity  before  it  ;  thus,  7  ■  3  =  21. 
9-    is  read  as  9  squared,  and   means  that    the    number    is    to    be 

multiplied  by  itself;  thus,  9- =9x9  =  81. 
9"   means  same  number  cubed  ;  thus,  9  x  g  x  9  =  729. 
"w  is  read  the  difference  between  any  two  numbers,  and   means 

the  less  number  is  to  be  subtracted  from  the  greater. 
(  )  are  called  brackets,  and  mean  that    all  the  quantities  within 
them  are  to  be  put  together  first ;   thus,  5  (4  -  2  +  3  x  9)  means 
that  2  must  be    subtracted  from    4  =  2,  and  3x9  =  27  +  2  =  29, 
and  then  this  29  is  to  be  multiplied  by  5  =  29  x  5=  145. 
Note— When  no  sign  is  placed  between  a  quantity  and  a  brack- 
et or  a  letter,  it  means  that  the  quantity  within  the  bracket    is    to 
be  multiplied  by  the  quantity  outside.      Thus  in  the    foregoing  the 
quantity  within  the  bracket  =  29  is  to  be  multiplied  bv  5,  the  quan- 
tity outside. 

SIGNS  THAT  REPRESENT    ROOTS  OF  NV.MBERS. 

The  sign  known  as  the  radical  sign  is  common  to  all  numbers, 
and  is  expressed  thus,  \   or  v  .     When  it  is  required   to  ex- 

press the  square  root  of  a  number  we  simply  put  this  sign  before 
it,  as  \'25,  but  if  the  number  for  which  we  desire  the  square  root 
of  is  made  up  of  two  or  more  terms  then  we  express  the  square 
root  by  Ihe  same  sign  in  front,  but  with  a  line  asfaras  the  square 
root  extends,  as  V 15+  10  =  5,  or  ^''5(2  +  3)  =  5. 

The  cube  root  is  expre.ssed  in  a  similar  manner,  but  with  a 
small  3  in  the  elbow  of  the  sign,  as  \  ;  all  other  roots  in  exactly 
same  manner;  as  yj  \/  and  so  on. 

In  mechanical  text  books  the  power  and  root,  are  often  com- 
bined and  expressed  thus  4'.  This  is  read  as  the  square  root  of 
4  cubed.  Therefore,  the  numerator  represents  the  power  and 
the  denominator  the  root.  In  this  case  the  square  root  of  4  =  2, 
and  2  cubed  equals  8. 

The  commonest  form  in  which  this  is  met  with  in  engineering- 
calculations  is  when  the  cube  root  of  a  number  is  squared,  as  27' 
which  is  read  cube  root  of  27  squared.  The  cube  root  of  27  is  3 
and  3  squared  equals  9,  which  is  the  value  of  27'. 

One  of  the  most  frequently  occurring  errors  in  algabraic  calcu- 
lations is  the  misunderstandingof  ihe  proper  use  of  the  multiplica- 
tion sign  in  algabraic  quantities  and  formula,  and  requires  special 
mention  here.  For  instance,  we  have  the  quantity  25  -  10  x  2. 
It  is  a  common  error  to  say  25-10=15;  this  multiplied  by  2 
equals  30.  This  is  entirely  wrong,  as  a  moment's  reflection  will 
prove  to  the  student,  as  it  clearly  reads  25  minus  10  x  2,  and  Ihe 
first  step  should  be  to  multiply  10  x  2  =  20 ;  then,  25  -  20  =  5,  which 
is  correct,  and  not  30,  as  at  first  appears. 

The  student  requires  to  remember  the  following  rule,  which 
applies  in  all  crises  : 

Multiplicilion  and  division  signs  connect  the  numbers  together 
between  which  they  occur;  plus  and  minus  signs  SEPARATE  them. 

I'or  simplicity  .ind  accurac\-,  it  is  a  good  rule  when  working 
wilh  complex  formul.i,  to  first  get  rid  of  bracket  signs,  and  then 
multiplication  signs;  the  operalion  of  computation  of  formula  then 
becomes  an  easy  task. 

Note.  —  Next  issue  will  contain  formula  and  rules  for  spring 
and  lever  safely  valves  and  electrical  formula. 


Mr.  Wni.  Cross,  Chief  Engineer  of  Waterworks,  Calgary, 
writes:    "  I  think  Ihe  News  is  getting  better  as  it  grows  older." 

The  Dardanelles  Mining  Co.,  at  Kaslo,  have  just  placed  an 
order  wilh  Ihe  Rossland  branch  of  the  Jenckes  Machine  Co.,  of 
Sherbrooke,  for  a  complete  mining  plani  for  operating  their  ex- 
tensive properties  in  lhi»t  district. 
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SPARKS. 

By  a  recent  slorni  about  firt>'  telephones  were  biuMied  onl  at 
London,  Onl. 

La  Compafifnie  Eleelrique  de  St.  Ktienne  de  Malbaie  is  applying 
for  incorporation. 

.-\  dynamo  is  being  installed  al  the  C.  P.  K.  shops,  I'erlh,  Out., 
for  incandescent  ligfhtinjf. 

The  Hamilton,  Grimsby  and  Beatnsville  Railway  are  erecting:  a 
new  station  at  Be.imsville. 

The  Cornwall  Electric  Railway  Company  is  coTisidering  the  ex- 
tension of  the  road  to  neighboring'  villages. 

The  Revelstoke  Water,  Light  and  Power  Company  will  sell 
sufficient  shares  to  put  in  an  electric  light  and  power  plant. 

The  new  electric  railway  at  Quebec  has  been  completed  and 
put  in  successful  operation.  We  hope  to  publish  a  description  of 
same  in  an  early  issue. 

The  city  of  St.  Hyacinthe,  Que.,  has  just  closed  a  contract  with 
the  Jenckes  Machine  Co.,  of  Sherbrooke,  for  two  pressure  filters 
with  a  capacity  of  750,000  gallons  in  twenty-four  hours. 

The  Kay  Electric  Company,  of  Hamilton,  has  been  dissolved. 
Job  &  Lynch  continue  the  business  on  James  street  north,  and 
Thomas  L.  Kay  has  est.ib!ished  the  Canada  Electric  Motor  Com- 
pany on  Bay  street  north. 

The  smoke  form  the  Ter.iule)'  street  power  house  of  the  Toronto 
Electric  Light  Compony  is  said  to  have  had  a  bad  eflFecl  upon  the 
new  municipal  buildings,  and  the  company  have  decided  to  put  in 
smoke  consuming  appliances. 

Mr.  J.  H.  Still  has  made  a  proposition  to  the  City  Council  of  St. 
Thomas  to  electrify  the  street  railway.  The  proposod  electric 
road  will  be  six  and  a  quarter  miles  long,  and  will  cost  about 
$80,000,  exclusive  of  power  house. 

The  Koolenay  Electric  Co.,  of  Kaslo,  B.  C,  who  have  a  large 
water  power  near  the  town  and  purpose  using  the  same  for  power 
and  lighting,  have  placed  llieir  order  with  the  Royal  Electric  Co. 
for  a  75  k.w.  S.K.C.  genei-.itor  and  the  necessary  transformers 
and  motors. 

Word  comes  from  Ottawa  of  the  application  for  a  Dominion 
charter  by  a  company  to  manufacture  calcium  carbide.  Its 
capitalization  is  $1  i,oov>,ooo,  and  the  Hon.  A.  G.  Blair,  Rufus 
Pope,  M.P. ,  and  a  number  of  Canadian  and  American  capitalists 
are  among  the  applicant^. 

Harry  Smith,  engineei  at  the  Wortman  &  Ward  Manufacturing 
Company's  factory  at  London,  Ont.,  was  recently  badly  burned. 
He  was  engaged  in  throwing  the  refuse  oil  and  varnish  into  the 
furnace,  when  the  flames  suddenly  shot  out  into  Mr.  Smith's  face, 
burning  his  hair  and  whiskers  off. 

Mr.  A.  J.  Corriveau,  of  Montreal,  succeeded  in  getting  his  rail- 
way bill  through  parliament  before  the  close  of  the  session.  He 
now  has  the  right  to  construct  electric    lines  between    Montreal, 


Si.  Johns,  St.  Hyacinthe,  Sherbrooke,  Magog,  Waterloo,  and 
other  points,  and  hopes  to  have  the  road  completed  within  one 
year  from  the  present  time. 

Mr.  I'amphile  Boivin,  of  the  town  of  Bale  St.  Paul,  Que.,  has 
received  a  franchise  from  the  corporation  of  that  town  for  electric 
lighting,  and  the  Royal  Electric  Co.  is  now  installing  for  him  an 
electric  lighting  plant,  consisting  of  a  500-light  S.  K.  C.  dynamo, 
with  the  necessary  transformers  and  material.  It  is  expected  that 
the  plant  will  be  in  operation  about  the  ist  of  September. 

A  decision  has  been  rendered  in  the  appeal  case  of  the  city  of 
Montreal  against  the  Standard  Light  and  Power  Company  ofthat 
city.  The  Lachine  Rapids  Hydraulic  and  Land  Company,  which 
obtained  a  controlling  interest  in  the  Standard  Company,  made 
excavations  preparatory  to  laying  conduits  in  the  city  under  the 
latter's  act  of  incorporation.  The  city  objected  and  sent  a  squad 
of  police  to  prevent  the  men  digging.  A  legal  injunction  was 
secured  enjoining  the  city.  The  matter  has  been  carried  to  the 
Privy  Council,  and  the  company  succeeds. 


MOONLIGHT  SCHEDULE  FOR  AUGUST. 


Day  of 
Month. 


I . 

3- 
4- 
5- 
6. 
7- 
8 
9- 

10. 

1 1 . 

12. 

'3 
14, 

15 
16, 

'7 
iS, 
19 
20 

-3 
24 

25 
26 
27 
28 
29 
30 


Lijiht. 


H.M. 
P.  M.  8.00 
I,  8.20 
M  8.20 
„  9.JO 
II  10.00 
II  J  0.50 
II       11.40 

.\.M.  12.30 


No  I 
No  1 

No 
No  ! 

P.  M, 


ght. 

ight. 

liyht. 

light. 
7-30 
7-3° 
7  3-3 
7-3° 
730 
7.30 
7.20 
7.20 
7.20 
7.20 
7.10 
7.10 
7.10 
7.10 
7.10 
7.20 
7-30 


Extinguish. 


H.M. 
4.10 
4.20 
4.20 
4.20 
4.20 
4.20 
4.20 
4  3ol 


./ 


II  4.20 
No  light. 
No  li«ht. 
No  light. 
No  light. 
P.  M.     9.10 

9-3° 

9.50 

10.10 

10.30 

1 1. 00 

12  00 

1.00 

2.10 

3.10 

4.20 

4.30 

4-3° 

4.30 

43c 

4.40 

4.40 


No.  of 
Hours. 


Total, 


H.M. 

8.10 
8.00 
8.00 
6.50 
6.20 

5-3° 
4.40 

3.50 

2.20 


1.40 
2.00 
2.20 
2.40 
3.00 
3-30 
4.40 
5.40 
6.50 
7.50 
9.10 
9.20 
920 
920 
9.20 
9.20 
9.10 

1 58. 50 
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Complete  Plants  Installed. 

ARMATURES  RE-WOUND 

Royal  TH  .\rc  a  Specialty 
Dynamos  and  Motors  Repaired 


Mica  Boiler  Coverings 

All  Steam  Users  should  see  the  NEW  MICA  BOILER  and  PIPE 
COVERING.  It  is  FLEXIBLE,  DURABLE,  and  a  MAGNIFI- 
CENT NON  CONDUCTOR  OF  HEAT. 

Teste.!  by  Meclianical  Experts  of  the  Canadian  Pacific  Ry.  Co., 
Grand  Trunk  Ry.  Co.,  Michigan  Central  Ry.  Co., 
Holler  Inspection  and  Insurance  Co.,  and  proved  to  bs  the 
BEST  OF  ALL  WOM-COMDUCTORS. 

Full  Particulars,  Reports  of  Trials,  Prices,  Testimonials,  &c.,  from 

THE  IVIICA  BOILER  COVERING  CO.,  LIMITED 

MONTREAL     -     WINNIPEG      -      9  Jordan  St.,  TORONTO,  ONTARIO 
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BRITISH  ELECTRICIANS. 

On  the  previous  page  appear  the  portraits  ot 
several  British  electricians  who  were  in  attendance  at 
the  recent  convention  in  Toronto  of  the  British  As- 
sociation for  the  Advancement  of  Science.  Lord 
Kelvin,  long  known  as  Sir  William  Thomson,  is  one  of 
the  most  eminent  scientists  of  to-day,  and  to  him  is  due 
in  no  small  degree  the  wonderful  advancement  which 
has  been  made  in  the  development  of  electricity  in 
recent  years.  He  was  born  in  Ireland  in  1824,  and 
graduated  at  several  colleges.  From  1846  to  1852  he 
was  Fellow  in  St.  Peters  College,  Cambridge,  and 
since  that  time  his  life  has  been  devoted  to  the  progress 
of  physical  science.  To  telegraphy  Lord  Kelvin's 
services  have  been  of  peculiar  value.  He  acted  as 
electrician  for  the  Atlantic  cable,  1857-58  and  1865-66  ; 
he  invented  the  mirror  galvanometer  and  siphon  re- 
corder in  connection  with  sub-marine  telegraphy  ;  he 
acted  as  electrical  engineer  for  the  French  Atlantic 
cable,  1869;  the  Brazilian  and  River  Plate,  1873  ;  the 
West  Indian  cables,  1875,  and  the  Mackay-Bennett 
Atlantic  cables,  1879.  He  has  invented  a  mariner's 
compass  and  navigational  sounding  machine,  and  many 
electrical  measuring  machines.  His  work  has  been  of 
immense  value  in  promoting  commercial  intercourse. 
The  successful  completion  of  the  Atlantic  cable  in  1866 
brought  him  knighthood,  and  in  1892  he  was  created  a 
baron.  Last  year  he  celebrated  his  jubilee,  which  was 
a  notable  event  in  the  world  of  science. 

Professor  Oliver  J.  Lodge  was  born  in  Staffordshire 
in  1851,  and  has  been  Professor  of  Physics  in  University 
College,  Liverpool,  since  1881.  He  has  given  con- 
siderable attention  to  electrical  matters,  and  is  the 
author  of  numerous  publications,  including  "  Element- 
ary Mechanics,"  "Modern  Views  of  Electricity," 
"Pioneers  of  Science,"  "The  Work  of  Hertz  and 
His  Successors,"  and  "  Lightning  and  Lightning 
Guards." 

Prof  Ayrton  is  now  in  his  fiftieth  year.  He  is  a 
Londoner,  and  entered  the  Indian  Telegraph  service  in 
1867,  and  afterwards  pursued  his  studies  under  Lord 
Kelvin.  When  he  went  to  India  he  became  assistant 
to  the  Electrical  Superintendent  of  the  India  Govern- 
ment Telegraph  Department,  returning  on  leave  to 
England  in  1872,  and  being  employed  on  various 
matters  relating  to  telegraphy,  including  the  electrical 
testing  of  the  Atlantic  cable  in  1873.  On  the  establish- 
ment of  the  Japanese  Imperial  College  of  Engineering, 
he  was  offered  the  Professorships  of  Physics  and  Tele- 
graphy, which  he  held  until  1878.  In  1884  Prof. 
Ayrton  was  appointed  Professor  of  Applied  Physics  at 
the  City  and  Guilds  of  London  Central  Institution.  He 
is  a  joint  editor  of  Messrs.  Cassells'  "  Manuals  of 
Technology,"  having  written  one  of  the  series,  "Practi- 
cal Electricity,"  which  has  run  through  several  editions. 
He  gave  a  valuable  lecture  at  Bath  in  1888  entitled 
"The  Electrical  Transmission  of  Power." 

Mr.  W.  H.  Preece  was  born  in  Wales  in  1834.  He 
was  appointed  to  the  Electric  and  International  Tele- 
graph Co.,  1853,  becoming  superintendent  of  the 
Southern  Division  in  1856.  After  attaining  eminence 
in  the  telegraph  world  he  was  in  1870  transferred  to 
the  General  Post-office  as  Divisional  Engineer,  in  1877 
being  appointed  Engineer,  and  in  1892  Engineer-in- 
Chief,  and  is  also  Consulting  Engineer  to  the  Colonies. 
He  has  been  associate  author  of  text  books  on  tele- 
graphy and  the  telephone. 


QUESTIONS  AND  ANSWERS. 

.Ml-.  "  J.  G."  writes  :  1  have  been  lliiiikinj;-  of  iisiiig^  my  exii.iiist 
steam  from  lighting  engine  to  heat  our  building,  but  do  not  know 
how  to  do  it  without  putting  on  back  pressure,  which  I  wish  to 
avoid.  Our  building  is  four  stories  hig'l'i  and  is  piped  on  the  two- 
pipe  system,  carrying  steam  at  15  lbs.  I  understand  there  is  a 
system  of  exhaust  steam  heating,  but  the  royalties  charged  .ire 
excessive,  as  far  as  I  can  make  out.  I  would  like  to  know  if 
there  is  any  other  way,  if  not  quite  so  elaborate  as  the  patent 
way,  may  be.     Details  will  be  much  appreciated. 

Mr.  James  Johnstone  asks  :  What  would  you  advise  me  to  do 
with  my  plant  to  bring  down  the  temperature  of  my  flue  gases,  as 
I  find  they  are  about  600°  on  entering  the  chimney,  and  this,  I  be- 
lieve, is  200'  too  much.  VVe  use  soft  coal  ;  common  tubular 
boiler  ;  fair  draft  ;   no  forcing,  and  plant  ample  size  ;  steam  S5  lbs. 


Sir, — I  would  like  if  some  of  your  readers  could  advise  me  (i) 
what  to  do  to  keep  the  oil  off  a  belt  on  the  governor  side  of  a  high 
speed  engine,  and  also  what  to  do  to  extract  the  grease  or  oil 
from  the  belt.  A  handful  or  two  of  whitening  I  find  to  be  a  good 
thing  to  put  on  the  belt  when  it  slips  badly,  and  will  cure  it  for  three 
or  four  hours.  Sometimes  I  scrape  it  off  (when  running),  but  often 
I  don't.  (2)  What  advantage  or  disadvantage  is  there  in  raising 
or  lowering  the  speed  of  a  high  speed  engine?  (3)  When  running 
a  high  speed  automatic  cut-off  engine,  which  is  the  more  eco- 
nomical pressure,  at  from  50  to  80  lbs.?  Also,  when  running  pumps 
and  drying  room  coils  and  common  10  h.p.  engine,  I  can  carry 
anywhere  from  40  to  80  lbs.    Which  is  the  best  pressure,  and  why  ? 

"  Ontario." 

"  Subscriber  "  writes  :  I  have  a  flue  about  20  feet  long  from  my 
two  boilers  to  chimney,  and  would  like  to  have  the  opinion  of 
others  as  to  whether  I  could,  by  placing  water  pipes  on  the  out- 
side on  top,  get  a  high  enough  temperature  in  the  water  to  be 
worth  the  trouble  and  expense.  We  use  about  thirty  feet  an  hour 
for  each  boiler.  The  flue  is  extremely  hot  —must  be  about  400°  to 
500'^.  Is  it  possible  that  it  might  help  to  destroy  the  draught  by 
cooling  the  flue  and  lowering  the  temperature  inside  ?  It  is  not 
too  good  at  present.  I  would  like  suggestions  in  detail.  How 
can  I  figure  out  to  see  if  a  12x9^"  Armington  &  Sims' engine, 
running  at  280  rev.,  80  lbs.  s:er.m,  will  drive  250  amperes  at  115 
volts  ? 

James  McPherson  asks  :  Would  some  of  the  boys  tell  me  what 
is  the  best  kind  of  oil  to  use  in  the  hydraulic  cylinder  of  an 
elevator?  Ours  has  not  had  any  for  four  years,  but  I  think  it 
should  get  some. 

[Readers  of  the  Electrical  News  are  requested  to  forward 
replies  to  any  or  all  of  the  above  questions  before  the  28th  of 
September,  in  order  that  the  answers  may  appear  in  our  October 
issue. — The  Editor.) 


TO  OVERCOME  THUMPING. 

Sir, — For  the  benefit  of  brother  engineers  I  thought  I  would  tell 
them  of  how  I  got  over  the  trouble  of  a  thumping  in  the  water  end 
of  my  pump,  and  hope  it  may  be  of  use  to  some  one  likewise 
situated.  In  the  first  place,  it  was  getting  water  under  a  head  of 
about  30  lbs.,  and  pounded  frightfully,  but  when  pumping  out  of 
the  tank  she  would  run  all  right.  However,  as  we  could  only  use 
the  tank  occasionally,  we  had  to  suit  her  to  circumstances.  Air 
chambers  I  stuck  on  in  abundance,  on  both  sides  of  pump  and 
on  top  of  tank  70  feet  high,  where  she  pumped  to  ;  I  also  placed 
one  5  ft.  X  8"  on  pump  in  place  of  small  original  one.  I  put  on 
strong  springs  on  suction  valves  and  throttled  the  head  of  water, 
but  all  to  no  purpose — pound  she  would.  At  last  I  put  on  a  little 
air  valve  on  the  suction  pipe,  and  throttled  the  water  until  she  had 
to  draw  her  water  the  least  little  bit,  and  then  very  slightly 
opened  the  air  v. live,  when  all  at  once  the  trouble  ceased  and  the 
pounding  was  no  more.  A.  ALEXIS. 


It  is  understood  that  the  Cornwall  Electric  Street  Railway  Company 
are  making  arrangements  to  extend  their  line  to  the  Ottawa  &  New 
York  railway  station,  I'/z  miles  distant. 

The  corporation  of  Magog,  Que.,  are  installing  a  1,000  light  single- 
phase  alternator  and  other  apparatus  for  their  new  incandescent  lighting 
plant.  The  street  lighting  will  be  done  by  si.\ty  50  c.  p.  incandescent 
lamps,  which  are  expected  to  furnish  a  much  more  satisfactory  street 
lighting  service  than  their  equivalent  of  arc  lamps.  The  apparatus  is 
being  furnished  by  the  Canadian  General  Electric  Company,  of  Toronto. 
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WESTERN  ONTARIO  LIGHTING  PLANTS. 

EXETER    ELECTRIC    LIGHT    COMPANY. 

The  Exeter  Electric  Light  Company  was  organized 
during  the  present  year,  through  the  efforts  of  Mr.  R. 
C.  C.  Tremaine,  who  became  manager.  The  plant, 
when  completed,  will  consist  of  a  G.  E.  60  k.  w.  alter- 
nator and  one  20  Royal  arc  machine,  with  usual  switch 
board  and  instruments  from  the  General  Electric  Com- 
pany's works.  The  circuit  is  about  6 '2  miles  in  length. 
A  boiler,  66  x  14,  with  eighty-four  3}2  inch  tubes,  and 
a  Brown  engine,  14  x  36  feet,  furnishes  the  power.  The 
power  house  is  a  two-story  brick  structure,  34  x  80  feet, 
with  stone  foundations  and  smoke  stack  of  iron,  60  feet 
high. 

When  Mr.  Tremaine  assumed  charge  a  few  weeks 
ago  there  were  about  350  incandescent  lights  in  use. 
At  the  present  time  a  staff  of  workmen  are  busily  en- 
gaged wiring  an  additional  900  lights. 

Mr.  Tremaine  is  a  native  of  Nova  Scotia.  He  was 
born  at  Dartmouth,  opposite  Halifax,  on  November 
4th,  1874.  After  passing  through  the  public  and  high 
schools  he,  in  1891,  entered  the  School  of  Practical 
Science  at  Toronto,  graduating  as  B.  A.  Sc.  in  1894,  and 
taking  a  post  graduate  course  in  1895.  In  the  summer  of 
the  same  year  Mr.  Tremaine  took  chirge  of  the  electric 


Mr.   R.   C.   C.   Trkmaini:. 

light  plant  at  Long  Branch,  which  position  he  filled  for 
two  seasons,  when  he  removed  to  Exeter  and  formed 
the  present  company. 

DLRH.\M    ELECTRIC    LIGHT    PLANT. 

Messrs.  Kilmer,  Crawford  &  Mclntyreare  the  owners 
of  the  Durham  plant,  which  was  installed  just  one  year 
ago.  The  power  house,  situated  on  the  Rocky  Saugeen 
river  at  Aberdeen,  four  miles  from  Durham,  is  a  sub- 
stantial frame  building,  20  x  40  feet,  with  metallic 
sidings.  Power  is  furnished  by  a  Barber  90  h.  p.  water 
wheel.  The  generator  is  from  the  works  of  the  Cana- 
dian General  Electric  Co.,  being  a  75  k.  w.  monocyclic, 
the  switch  board  and  instruments  being  from  same  firm. 

This  company  have  about  sixteen  miles  of  wire  and 
over  900  lights,  and  will  shortly  install  a  number  of  50 
c.  p.  street  incandescent  lights. 

MOUNT  FOREST  ELECTRIC   LIGHT  PLANT. 

The  electric  light  was  first  introduced  in  Mount  Forest 
in  the  year  1885,  the  present  owners,  Messrs.  Corley  & 
Collins,  purchasing  the  plant  from  the  former  owners  in 
iggo,  and  running  only  an  arc  system  until  1893,  when 
'hey  installed  an  incandescent  plant. 


The  power  house  is  centrally  located.  Steam  power 
is  supplied  by  a  Wheelock  140  h.  p.  engine  and  boiler, 
operating  a  500  light  National  generator  for  incan- 
descent system,  20  light  Ball  arc  machine,  2000  c.  p., 
with  switchboard  fitted  with  National  instruments. 

This  company  have  14  arc  lamps  and  350  incandes- 
cent lights  installed,  and  are  about  to  increase  the 
number. 

Mr.  T.  H.  Collins  acts  as  manager,  and  under  his 
supervision  an  excellent  service  is  being  furnished. 

CHESLEV  ELECTRIC  LK;HT  PLANT. 

This  plant,  owned  by  Mr.  R.  T.  Bearman,  is  under 
the  management  of  Mr.  J.  H.  Fry.  The  power  house 
is  situated  on  the  north  branch  of  the  Saugeen  river, 
about  I  Yn  miles  from  the 
town.  Power  is  supplied  by 
two  turbine  water  wheels 
of  I  GO  and  50  h.  p.  There 
are  over  eight  miles  of  wire, 
and  there  are  installed  300 
incandescent  lights,  34  arc 
street  lamps,  and  25  50  c.  p. 
street  incandescent  lamps. 
The  generators  are  a  500 
light  Reliance  and  a  25  and 
35  Reliance  arc  machines, 
with  full  complement  of 
instruments. 

Mr.  J.  H.  Fry,  the  electrician  in  charge,  is  a  native 
Canadian,  born  near  Port  Hope,  May  30th,  1864.  He 
has  been  in  charge  of  the  present  plant  for  over  six 
vears. 


J.  H.  Fry. 


BOILER  ACCIDENT  AT  LONDON. 

Leonard  J.  Grimshaw,  a  machinist  eniplo_\ed  h_\  li. 
Leonard  &  Sons,  of  London,  was  killed  in  Watson's 
box  factory  recently.  He  was  engaged  putting  in  a 
new  high  speed  Ball  engine,  and  had  started  up  steam 
before  work  on  the  engine  was  completed.  The  cap  of 
the  drip  attached  to  the  pipe  used  to  conduct  steam 
from  the  boiler  to  the  engine  blew  out  a  short  time  after 
the  engine  was  started.  Deceased  was  standing  right 
under  the  drip  at  the  time,  and  was  covered  by  the 
condensed  steam.      The  force  of  the  explosion   sent  him 


into  a  small  hole  about  ten  feet  away.  In  the  accom- 
panying illustration,  showing  how  the  accident  occurred, 
.A  is  the  drip  pipe,  with  a  cap  (cast  iron)  at  the  end, 
tapped  for  3/)^  or  i  inch  pipe,  and  B  the  steam  boiler. 
The  pipe  connections  for  drip  had  not  been  made  at 
time  of  accident.  The  metal  of  the  cap  at  bottom  was 
7/16  inch,  and  the  bottom  blew  clean  out,  but  the 
thread  never  stripped.  The  steam  pipe  and  drip  were 
five  inches  in  diameter. 


The  Dohcrty  Org.-in  Company,  uf  Clinton,  requiring  .in  incre.ised 
dyn.Tmo  c.ipacily,  h.ive  placed  an  order  «illillie  Can.idian  Cicneral 
Klectric  Company  for  a  200  light  incandescent  machine  of  ihe  lidison 
type. 
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General  \'ie\v  of  the_Exhibit  of  the  Royal  Electric  Company  at  the  Indlstrl\l  Exhii;iiio.n, 
Toronto,  September,   1897. 


\"IEW    Oh    THKrEXHllilT    OF    THE    RoYAL    ElECTRIC    COMPANY    AT    THE    INDUSTRIAL    EXHIBITION,    TORONTO, 

Showing  the  High  Voltage  Transformers  and  Special  Switch-Boards. 
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EXHIBIT  OF  ELECTRICAL  APPARATUS. 

One  of  the  most  interesting  and  unique  exhibits  at 
the  Toronto  Industrial  Exhibition  now  in  progress  is 
that  of  electrical  apparatus.  There  is  a  noticeable  im- 
provement in  the  display  as  compared  with  former 
years,  although  a  number  of  the  manufacturing  com- 
panies are  not  represented.  The  growing  interest  in 
electrical  apparatus  is  attracting  many  visitors  to  the 
east  wing  of  Machinery  Hall,  where  the  exhibit  is 
located.  Each  company  has  sufficient  space  to  permit 
of  the  proper  and  most  advantageous  arrangement  of  the 
machinery,  andtheeffect  produced  in  theeveningby  means 
of  the  many  colored  lights  is  pleasing  in  the  extreme. 

The  Royal  Electric  Company,  of  Montreal  and 
Toronto,  has  practically  two  exhibits.  Near  the  centre 
of  the  hall  are  located  two  Leonard  engines  of  60  and 
100  h.p.  The  larger  engine  drives  two  Royal  Electric 
Thomson-Houston  50-light  arc  dynamos,  belted  in 
tandem,  these  machines  being  used  for  lighting  the  ma- 
chinery hall  and  other  buildings.  Belted  to  the  60  h.p.  en- 
gine is  an  "S.  K.C."  two-phase  generator,  and  set  up  near 
by  is  a  switchboard  complete.  Behind  the  switchboard 
there  are  connected  up  two  large  transformers,  which 
take  up  the  full  capacity  of  the  machine.  This  generator 
furnishes  the  current  for  about  400  colored  incandescent 
lights  arranged  over  the  company's  exhibit  in  another  part 
of  the  building.  The  above  portion  of  the  exhibit  may  be 
said  to  represent  a  thoroughly  equipped  central  station,  in- 
cluding arc  and  incandescent  lights  and  motors  complete. 

Passing  to  the  extreme  east  end  of  the  building,  we 
reach  what  may  be  termed  exhibit  No.  2.  Here  the 
400  incandescent  lights  above  referred  to  are  arranged 
in  festoons  near  the  ceiling  over  the  company's  exhibit 
in  such  a  manner  as  to  give  the  most  pleasing  effect. 
In  the  centre  is  a  crown  of  about  150  lights,  while 
extending  from  the  crown  to  the  four  corners  of  their 
space  are  rows  of  colored  lights,  numbering  in 
all  about  250.  They  have  also  on  view  twelve  alternat- 
ing current  arc  lamps,  among  them  being  some  that 
burn  100  hours  with  one  carboning. 

On  a  large  table  is  displayed  a  complete  line  of  elec- 
trical supplies,  while  a  pyramid  of  Royal  sterling  rub- 
ber covered  wire  is  also  to  be  seen.  The  machinery 
here  exhibited  includes  a  range  of  the  well-known  S.  K.C. 
transformers,  ranging  from  a  miniature  of  10  lights  to 
one  of  1 200  lights  capacity  ;  a  range  of  S.  K.C.  generators 
and  motors,  operating  on  the  two-phase  system,  from  2  to 
50  h.p.,  with  switchboards  ;  direct  current  four-pole  dy- 
namos and  motors,  and  their  latest  type  of  street  railway 
apparatus.  A  special  feature  of  the  exhibit  is  the  high 
voltage  transmission  line,  the  current  being  generated 
at  2,000  volts  and  raised  by  means  of  step-up  trans- 
formers to  20,000  volts,  at  which  pressure  it  is  con- 
ducted over  high  voltage  insulators  on  the  model  pole 
line  and  again  stepped  down  from  20,000  to  2,000 
volts,  and  used  in  the  regular  S.K.C.  transformers  to 
illuminate  the  building.  This  portion  of  the  exhibit  is  par- 
ticularly interesting,  inasmuch  as  the  Royal  Electric  Co. 
are  making  a  specialty  of  high  potential  work  and  long 
distance  transmission,  and  this  display  is  intended  to 
illustrate  a  complete  long  distance  transmission  and 
distribution  line. 

By  a  specially  constructed  switchboard  the  danger  to 
operators  in  transmitting  under  a  pressure  of  20,000 
volts  is  entirely  removed,  as  the  switches  are  so  ar- 
ranged that  there  is  no  possibility  of  "arcing  across" 
so  frequently  occurring  in  high  voltage  work. 


In  connection  with  the  display  of  the  Royal  Electric 
Company,  it  may  be  noted  that  a  type  of  every  electrical 
machine  made  is  exhibited.  The  principal  feature 
noticeable  is  the  tendency  to  do  arc  and  incandescent 
lighting,  as  well  as  all  kinds  of  power  work,  with  alter- 
nating current,  and  judging  from  the  various  sizes  of 
alternating  and  induction  type  motors  shown,  there 
appears  no  hesitancy  about  putting  them  on  the  market 
and  guaranteeing  results.  Some  conception  of  the 
magnitude  of  their  exhibit  may  be  obtained  from  the 
fact  that  four  car  loads  of  machinery  were  brought  up 
from  the  factory  in  Montreal  for  the  purpose,  the  work 
of  erecting  the  same  being  done  under  the  supervision 
of  Mr.  James  Fleet,  the  company's  expert. 

Entering  the  Machinery  Hall  from  the  south,  we  find 
on  our  right  an  attractive  exhibit  by  the  the  VV.  A. 
Johnson  Electric  Company,  of  Toronto.  .An  Ideal 
engine,  manufactured  by  the  Goldie  &  McCulloch 
Company,  is  driving  two  no  volts  direct  current  incan- 
descent dynamos,  operating  on  the  three-wite  system, 
furnishing  current  to  incandescent  and  long  burning  arc 
lamps,  and  supplying  incandescent  lights  for  the  main 
building  and  for  operating  the  cinematographe.  A  250- 
volt  power  generator  drives  several  motors  in  diflFerent 
buildings.  The  exhibit  of  the  company  also  includes 
the  renowned  Wagner  transformers,  enclosed  long 
burning  arc  lamps,  alternating  and  direct  current  ceiling 
fans,  two  arc  light  dynamos  in  operation  for  illuminating 
the  main  building,  and  their  new  600  light  inductor 
alternator.  All  the  above  apparatus  are  provided  with 
full  switchboard  outfits,  the  whole  having  been  manu- 
factured at  the  Toronto  factories  of  the  company,  and 
making  a  creditable  exhibit. 

The  Kay  Electric  Manufacturing  Company,  of  Hamil- 
ton, and  the  Jones  &  Moore  Electric  Company,  of 
Toronto,  each  have  well-arranged  exhibits  of  dynamos, 
motors,  lamps  and  general  supplies.  The  former  company 
has  also  on  view  a  complete  switchboard.  The  motors 
of  the  Jones  &  Moore  Electric  Company  are  painted 
white,  presenting  a  neat  appearance. 

The  special  feature  of  the  exhibit  of  the  Toronto 
Electric  Motor  Company  is  their  direct  connected 
generators,  which  are  claimed  to  be  the  first  of  the  kind 
ever  placed  on  exhibition  in  Canada,  and  from  the  num- 
ber of  persons  who  inspected  the  apparatus  it  was  evi- 
dent that  the  innovation  was  appreciated.  .\  30  k.w. 
dynamo  is  direct-connected  to  an  Ideal  engine  of  60 
h.p.,  running  at  300  revolutions  per  minute.  This 
generator,  together  with  a  complete  switchboard,  com- 
prising a  600  light  plant,  was  manufactured  for  the 
Methodist  Book  &  Publishing  Company,  and  will 
shortly  be  installed.  There  is  also  shown  a  smaller 
dynamo  of  15  k.w.,  connected  to  a  20  h.p.  Ideal  en- 
gine, running  at  550  revolutions  and  furnishing  1 10 
volts.  Motors  from  J4  to  12  h.p.  and  arc  lamps  com- 
plete the  exhibit.  Arc  and  incandescent  lighting  and 
power  are  furnished  from  the  same  machine,  and  the 
economy  in  space  by  use  of  the  direct-connected  genera- 
tors was  freely  commented  upon. 

The  Shelby  lamp  is  exhibited  by  the  John  .\bell 
Engine  Company,  who  have  recently  obtained  the 
Canadian  agency  for  these  goods. 

Owing  to  the  convenient  location  of  their  large  show 
rooms  on  Eront  street  west,  within  one  minute's  walk 
of  the  Union  Station,  the  Canadian  Cieneral  l^lectric 
Company  made  no  exhibit  at  the  l^xposition.  Many 
visitors  to  the  city  were  shown  through  their  immense 
warehouse,  where  everything  in  the  line  of  electrical 
apparatus  could  be  seen. 
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J.  B.  Forsyth,  President ;  Jos.  Ogle,  Vice-President  ;  T.  Pilgrim,  Continental  Cord. 
agt  Co.,  Secretary. 


LONDON  BRANCH  NO.  5.— Meets  on  the  first  and  third  Thursday  in  each 
month  in  Sherwood  Hall.  D.  G.  Campbell,  President  ;  B  Bright,  Vice-President  ; 
W.  Blyihe,  Secretary. 

GUELPH  BRANCH  NO.  6.— Meets  rst  and  3rd  Wednesday  each  month  at 
7.30  p.m.  H.  Geary,  President ;  Thos.  .Anderson,  Vice-Pre-sident  ;  H.  Flewelling, 
Rec. -Secretary- ;  P.  Ryan,  Fin. -Secretary ;  Treasurer,  C.  F.  Jordan. 
'  OTTAWA  BRANCH  NO.  7.  — Meet  every  second  and  fourth  Saturday  in  each 
month,  in  Borbridge's  hall,  Rideau  street  ;  Frank  Roberl,  President ;  T.  G.  Johnson, 
Secretary. 

DRESDEN  BRANCH  NO.  8.-Meets  ist  and  Thursday  in  each  month.  Thos. 
Sleijper,  Secretary. 

BERLIN  BRANCH  NO.  9,— Meets  2nd  and  4th  Saturday  esch  month  at  8  p.m. 
J.  R.  Utiey,  President  ;  G.  Steinmetz,  Vice-President ;  Secretary  and  Treasurer, 
W.  J.  Rhodes,  Berlin,  Ont. 

KINGSTON  BRANCH  NO.  10.— Meets  1st  and  3rd  Thursday  in  each  month  in 
Fr.iser  Hall,  King  street,  at  8  p.m.  President,  F.  Simmons;  Vice-President,  C. 
Asselstine  ;  Secretarj',  J.  L.  Orr. 

WINNIPEG  BRANCH  NO.  ri.— President,  G.  M.  Hazlett ;  Rec. -Secretary, 
J.  Sutherland;  Financial  Secretary,  A.  B.  Jones. 

KINCARDINE  BRANCH  NO  12.— Meets  every  Tuesday  at  8  o'clock,  in  Mc- 
Kibbon's  block.  President,  Daniel  Bennett;  Vice-President,  Joseph  Lighthall; 
Secretary,  Percy  C.  Walker,  Waterworks. 

PETERBOROUGH  BRANCH  NO.  14.— Me  2nd  and  4th  Wednesday  in 
each  month  W.  L.  Outhwaite,  President ;  W  Forster,  Vice-President  ;  A.  E.  Mc- 
Callum,  Secretary'. 

BROCKVILLE  BRANCH  NO.  15.— Meets  every  Monday  and  Friday  evening, 
in  Richards'  Block,  King  Sl  President,  John  Grundy;  Vice-President,  C.  L. 
Berlrand  ;   Recording  Secretary,  James  Aikins. 

CARLETON  PLACE  BRANCH  NO.  16.— Meets  every  Saturday  evening. 
President,  Jos.  McKay  ;  Secretary',  J.  D.  Armstrong. 


ONTARIO  ASSOCIATION  OF  STATIONARY 
ENGINEERS. 


President,  A.  .\MES,  -  -  Brantford,  Ont. 

Vice-President,  F.  G.  MITCHELL  .  London,  Ont. 

Registrar,  A.  E.  EDKINS  -  88  Caroline  St  ,  Toronto. 

Treasurer,  R.  MACKIE,  ■  -  28  Napier  St.,  Hamilton, 

.■-olicitor,  J.  A.  McANDREWS,  -  -  Toronto. 

TORONTO  -A.  E.  Edkins,  A.  M.  Wickens,  E.  J.  Phillips,  F.  Donaldson,  J.  Bain, 
HAMILTON— R.  Mackie   T.  Elliott. 
BRANTFORD— A.  .Ames,  care  Patterson  &  Sons. 
OTTAWA— Thomas  Wesley. 

KINGSTON -J.  Devlin,  (Chief  Engineer  Penitenliarj-),  J.  Campbell. 
LONDON— F.  Mitchell. 
NIAGARA  FALLS— W.  Phillips. 

Information   regarding   examinations  will  be  furnished  on  application    to  any 
member  of  the  Board. 


The    Great    Northwestern    Teleg^raph 

The  Samia  /^  ,  ,  ,11 

T  en  1  Company    have    removed    once  lor  all 

the  annoyance  and  expense  occasioned 
by  the  destructive  action  of  acid  upon  their  wires  in  the 
Sarnia  tunnel,  by  enclosing  them  in  a  lead  cable.  Under 
the  direction  of  Mr.  A.  B.  Smith  this  new  cable,  encased 
in  a  wooden  conduit,  has  been  laid  in  a  trench  eighteen 
inches  underground,  alongside  the  railway  tracks.  The 
cable  measures  over  6,000  feet  and  weighs  about 
18  tons. 


All  steel  used  for  boilers  of  steamships 

steel  Standards  ^         ,     ,  ,        t  i        ,,  i 

,     „   ,  constructed  under  Lloyd  s  ru  es  is  now 

tor  Boilers.  -' 

required  to  have  an  ultimate  tensile 
strength  of  not  less  than  26  tons,  and  not  more  than  30 
tons  per  square  inch  of  section,  and  the  ultimate  elon- 
gation must  not  be  less  than  20  per  cent,  in  a  length  of 
8  inches.  It  is  to  be  capable  of  being  bent  to  a  curve, 
of  which  the  inner  radius  is  not  greater  than  one  and  a 
half  times  the  thickness  of  the  plates  or  bars  after  having 
been  heated  uniformly  to  a  low  cherry-red,  and  quenched 
in  water  at  82"  F. 


In  the  towns  and  villages  of  Ontario  it 

Growth  ot  Electric    ;  tifying     to     observe     the     rapid 

Lighting.  b  J      a  f 

growth    of    electric    lighting,    both    for 

public  and  private  use.  New  plants  are  constantly 
being  installed  in  places  where  coal  oil  and  gas  has  here- 
tofore been  the  only  illuminants,  and  frequent  exten- 
sions to  circuits  are  rendered  necessary  by  the  growing 
appreciation  of  electricity  in  places  where  this  system  of 
lighting  has  been  employed.  While  the  greatest  ad- 
vancement in  this  direction  has  been  made  in  Ontario, 
it  is  by  no  means  confined  to  this  province.  Through- 
out the  entire  Dominion  the  outlook  for  the  electric 
lighting  business  is  somewhat  encouraging.  In  the 
maritime  provinces  many  saw  mills  have  recently  been 
equipped  with  isolated  plants,  by  means  of  which    night 
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work  is  permitted,  and  it  is  thought  that  this  branch  of 
the  industry  will  be  considerably  extended  in  the  near 
future.  These  statements  will,  we  believe,  be  borne  out 
by  the  electrical  manufacturing-  companies,  who  have 
enjoyed  a  comparatively'  good  business  during  late  years  ' 
when  commercial  depression  was  almost  general.  True, 
the  cost  of  electrical  apparatus  has  been  much  reduced 
within  a  short  period  of  time,  leaving  a  smaller  margin 
of  profit  to  the  manufacturer,  but  this  has  in  a  measure 
been  offset  by  the  greater  volume  of  trade.  A  still 
wider  adoption  of  electricity  for  lighting  purposes  will 
be  witnessed  before  the  close  of  the  nineteenth  century. 


While  in  European  countries  gas  and 
Motor-Cabs         steam-motor     propelled    vehicles     for 

road  purposes  have  attained  the  great- 
est degree  of  success,  experiments  made  in  America 
would  seem  to  be  in  favor  of  electricity  as  the  motive 
power.  The  Electric  Carriage  and  Wagon  Company 
have  inaugurated  in  New  York  city  an  electric-motor 
cab  and  carriage  service,  which  is  said  to  be  meeting 
with  much  success,  the  power  being  furnished  by  stor- 
age batteries.  Results  show  that  about  1.25  horse 
power  is  necessary  for  the  propulsion  of  2,000  pounds 
over  ordinarily  approximately  level  roads  at  ten  miles 
per  hour.  During  the  month  of  June  1,580  passengers 
were  carried  by  these  cabs  a  distance  of  4,603  miles. 
The  rates  charged  are  one  dollar  for  the  first  two  miles 
or  any  part  thereof,  and  50  cents  for  each  extra  mile. 
It  would  appear  that  the  field  for  the  electric  carriage 
was  gradually  widening. 


No  better  illustration  could  be  found  of 
'sJiencef'  "  '•'^^  rapid  strides  which  have  been  made 
of  late  years  in  the  field  of  science  than 
is  afforded  by  a  perusal  of  the  proceedings  of  the  British 
Association  for  the  Advancement  of  Science,  which  for 
the  first  time  in  its  history  convened  in  Toronto  in 
August  last.  To  the  city  it  was  a  source  of  congratula- 
tion that  men  who  are  so  prominently  identified  with 
the  progress  of  Great  Britain  should  have  assembled  in 
Toronto  in  such  large  numbers.  It  is  said  that  general 
surprise  was  expressed  at  the  beauty  of  the  Canadian 
cities  visited,  as  well  as  at  the  abundance  of  natural  re- 
sources possessed  by  the  Dominion  of  Canada.  As 
these  impressions  are  made  known  throughout  the 
countries  of  Europe,  benefits  to  Canada  are  likely  to 
follow.  It  was  pleasing  to  observe  that  of  the  various 
branches  of  physical  and  natural  science,  that  of  elec- 
tricity received  perhaps  greater  attention  than  any 
other.  There  were  present  at  the  meeting  a  number  of 
well-known  electricians,  who  took  an  active  interest  in 
the  proceedings.  A  paper  of  more  than  ordinary  value 
was  read  by  Prof.  Ayrton,  entitled  "  Some  Tests  on  the 
Variation  of  the  Constants  of  Electricity  Meters  with 
Temperature  and  Current,"  the  author  being  Mr.  G.  W. 
Donald  Ricks.  The  discussion  following  showed  that 
an  opinion  existed  that  electric  meters  register  more  ac- 
curately than  gas  meters,  but  that  there  is  still  much 
room  for  improvement  in  them.  There  is  a  growing 
demand  tor  a  meter  that  will  work  accurately  and  can 
be  purchased  below  the  present  cost.  Some  other 
papers  of  electrical  interest  were  :  "On  a  Method  of 
Determining  the  Specific  Heat  of  a  I.itiuid  in  Terms  of 
the  International  Electric  Units,"  by  Prof.  H.  L. 
Chandler  and  H.  T.  Barnes;  "On  the  Fuel  Supply  and 
Air  Supply  of  the  World,"  by  Lord   Kelvin  ;    "  On   the 


Constitution  of  the  Electric  Spark,"  by  Arthur  Schuste; 
"An  Electric  Curve  Tracer,"  by  Prof.  G.  B.  Rosa; 
"  On  the  Source  of  Luminosity  in  the  Electric  Arc,"  by 
Henry  Lerew  and  Mr.  Basquin  ;  "The  Sensibility  of 
Galvanometers,"  by  Prof.  Ayrton  and  Prof.  J.  V.  Jones; 
"  On  Some  New  Forms  of  Gas  Batteries  and  a  New 
Carbon  Consuming  Battery,"  by  Willard  E.  Case.  A 
paper  by  Mr.  G.  C.  Cunningham,  late  manager  of  the 
Montreal  street  railway,  was  also  read. 


Steps    have    been    taken    by    the    St. 
An  Immense  Water    ,  ,^         ^  ■        ^ 

Power  Scheme.  Lawrence  Construction  Company,  com- 
posed largely  of  British  capitalists,  to 
carry  out  an  immense  electrical  water  power  develop- 
ment scheme  at  Messina,  N.  Y.  Near  this  point  the 
St.  Lawrence  river  runs  through  a  series  of  rapids,  and 
in  the  course  of  seven  miles  there  is  a  fall  of  56  feet. 
About  three  miles  from  these  rapids  there  runs  the  Grass 
river,  some  300  feet  wide,  which  takes  its  course 
through  a  gorge  nearly  50  feet  deep.  It  is  proposed  to 
cut  a  canal  through  the  level  plateau  and  to  establish  a 
power  house  on  the  banks  of  the  smaller  river.  The 
water  would  be  delivered  upon  turbine  wheels  with  an 
absolute  head  of  over  40  feet,  and  after  actuating  the 
turbines,  would  flow  through  the  valley  of  the  Grass 
river  and  re-enter  the  St.  Lawrence  below  the  rapids. 
The  canal  is  intended  to  develop  150,000  horse-power, 
of  which  one-half  will  be  rendered  available  in  the  first 
instance.  Contracts  for  the  entire  work  have  been  let, 
and  the  company  hope  to  have  the  undertaking  com- 
pleted by  December,  1898.  The  electrical  apparatus, 
including  fifteen  5,000  h.  p.  generators,  are  being  manu- 
factured by  the  Westinghouse  Electric  and  Manufac- 
turing Company,  of  Pittsburg.  Each  generator  will 
weigh  about  350,000  lbs.,  and  will  stand  22  feet  high 
above  the  top  of  foundations.  It  is  estimated  that  the 
entire  plant  and  canal  will  cost  in  the  neighborhood  of 
two  million  dollars,  and  that  power  can  be  sold  at  fifteen 
dollars  per  horse  power  per  year,  running  twenty-four 
hours. 


OUTLOOK  FOR  MECHANICAL  ENGINEERS. 

W.  S.  G.  writes  :  May  I  ask  as  a  favor  your  opinion  as  lo  what 
the  prospects  are  for  those  graduating  in  Electrical  and  Mechani- 
cal Engineering  at  the  School  of  Practical  Science,  Toronto  ?  I 
have  seen  in  your  paper  opinions  both  optimistic  and  pessimistic. 
Those  opinions  apply,  however,  to  those  graduating  as  Electrical 
Engineers.  Has  not  the  graduate  in  the  above  course  also  open 
to  him  the  field  in  Mechanical  Engineering,  including  draughting, 
designing,  inventing,  etc.?  I  am  contemplating  taking  the  above 
course,  but  feel  that  my  knowledge  of  what  the  profession  is, 
what  it  includes  and  what  the  prospects  in  it  are,  is  not  definite 
enough.  I  have  always  had  a  liking  for  applied  science  and 
machinery,  and  have  confidence  of  success  along  this  line.  Prof. 
Galbraith  s,iys,  "  Success  depends  on  the  special  fitness  of  the 
candidate  for  his  chosen  vocation."  I  am  at  present  at  home  on 
my  father's  farm,  but,  as  I  said,  am  contemplating  taking  this 
course,  and  would  appreciate  very  much  your  opinion  and 
advice. 

Answer. — It  is  a  difficult  matter  to  advise  you  as  to  the 
course  you  should  pursue  in  the  absence  of  knowledge  of  all  the 
circumstances  of  the  case.  Speaking  in  general  terms,  however, 
we  would  say  that  the  engineering  colleges  appear  to  be  turning  out 
a  larger  number  of  graduates  than  the  employment  in  this  line 
would  seem  lo  warrant,  and  there  are  many  competent  engineers, 
civil,  mechanical  and  electrical,  who  are  unable  to  find  employ- 
ment at  salaries  commensurate  with  their  abilities  and  the  expense 
connected  with  their  education.  In  view  of  these  facts,  you 
should  give  the  subiect  careful  enquiry  and  consideration  before 
deciding  10  enter  the  field,  as  it  seems  lo  us  it  is  only  those  who 
are  favorably  circumstanced,  as  to  means,  education  and  natural 
fitness,  who  '-an  reasonably  expect  lo  achieve  any  large  measure 
of  success.  Our  opinion  is  that  loo  many  young  men  are  forsak- 
'"g  gucid  homes  on  the  farnt  lo  enter  commercial  and  professional 
lines.  We  believe  that  i  young  man  who  understands  farming 
in  a  scientific  manner  .md  has  some  means  at  his  disposal  with 
which  to  make  a  start,  is  more  likely  to  secure  a  comfortable  liv- 
ing and  a  fair  competency  than  the  one  who  comes  to  Ihe  city 
and  takes  n  professional  course. 
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NEW  BUILDING  AND  EQUIPMENT  OF  THE 
BELL  TELEPHONE  COMPANY,  MONTREAL. 

This  company's  new  buildinjj,  at  tlie  corner  of  Notre 
Dame  and  St.  John  streets,  Montreal,  contains  the  head 
office,  eastern  and  local  department  offices,  electrical 
engineering  department,  main  exchange,  distributing 
room,  power  room,  and  various  other  departments,  in- 
cluding the  Montreal  agency.  The  Merchants  Bank  of 
Halifax  occupies  a  large  portion  of  the  ground  floor  ; 
the  Royal  Victoria  Insurance  Company  and  the  Northern 
Electric  &  Manufacturing  Co.,  Limited,  have  offices  on 
the  first  floor,  and  the  first  and  third  floors  are  laid  out 
principally  for  offices  to  be  rented.  A  corridor  ten  by 
one  hundred  and  thirty  feet  (10'  x  130')  long  runs  from 
Notre  Dame  street  to  Hospital  street,  with  a  large 
vestibule  at  each  entrance.  Off  this  corridor  are  the 
entrances  to  the  elevators,  stairways,  Montreal  agency, 
long  distance  booths  and  the  banking  room.  The  bank 
is  large,  commodious,  handsome  and  well  arranged,  the 
room  being 
thirtv-six  ft. 
wide  by  one 
hundred  and 
twenty  -  two 
feet  long. 

The  vault 
in  the  bank 
was  built  by 
Messrs.  J.  & 
J.  Taylor, 
Toronto,  and 
is  one  of  the 
most  expen- 
s  i  v  e  and 
strongest 
safety  de- 
posit vaults 
ever  built  in 
Canada. 
The  door  of 
the  vault,  in- 
cluding the 
bolt  work,  is 
over  a  foot 
thick,  made 
ot  chrome 
steel,  ac- 
cording    to 

the  most  modern  practice  in  safe  construction,  and  the 
walls,  floor  and  ceiling  are  all  of  strength  and  thickness 
proportionate  to  the  door.  In  connection  with  the  vault 
are  examining  boxes  for  depositors  and  a  book  vault. 
There  is  also  a  directors'  room,  lunch  and  coat  rooms, 
and  a  lavatory. 

THE    BELL    TELEPHONE    COMPANY'S    OFFICES. 

The  whole  of  the  second  floor  is  divided  into  offices 
for  the  company,  which  also  occupies  a  portion  of  the 
third  floor.  The  board  room  on  the  second  floor  is  18' 
by  28'.  This  room,  together  with  the  president's  office, 
occupies  the  Notre  Dame  street  frontage  on  this  floor. 
The  other  offices  on  this  floor  are  the  general  office  and 
those  of  the  secretary-treasurer,  stenographer,  general 
superintendent  and  special  agents.  There  are  also  book 
vaults. 

On  the  third  floor  are  located  the  engineering  depart- 
ment, drafting  office  and  testing  department,  power 
room,  photographic  dark  room   and  long  distance   test 


BtLi,  Thlephone  Co. — Head  Oi-file  and  Main  Exchange,  Momki.. 


room.  The  operating  room,  which  is  36  feet  wide  by 
1 10  feet  long,  and  18  feet  high,  is  on  the  fourth  floor. 
It  is  lighted  with  large  windows  on  all  sides,  and  has  a 
large  prismatic  skylight  in  the  roof. 

In  order  to  protect  the  telephone  apparatus  in  this 
room  from  fire,  which  would  mean  an  enormous  loss  to 
both  the  company  and  the  business  community,  it  was 
necessary  to  construct  the  most  fire-proof  building 
possible.  The  floors,  roof  and  walls  are  all  made  of  in- 
combustible material,  and  every  window  on  the  floor  is 
provided  with  rolling  steel  shutters.  The  skylight  over 
the  operating  room  is  of  double  thickness,  and  nothing 
has  been  omitted  to  guard  and  protect  the  whole  from  fire. 
Off  the  operating  room  is  the  operators'  lunch  and 
reading  rooms,  a  locker  room,  a  lavatory,  a  steam 
clothes  dryer  and  bath  room.  The  rest  of  the  floor  is 
taken  up  by  the  janitor's  quarters. 

In    the    basement    the    underground    wires   enter  the 
building  at  three   points.      They    are    assembled    in  the 

distributing 
'  1       room,    and 

from  thence 
pass  to  the 
o  p  e  r  atin  g 
- .  '  '  \  i-  r  ^  .  room     in     a 

fire-proof 
shaft.  In  the 
basement 
also  are 
located  the 
linemen's 
room,  store 
room,  engine 
room  and 
boiler  room. 
The  heat- 
ing appar- 
atus of  the 
buildingcon- 
sists  of  two 
Babcock  and 
Wilcox  boil- 
ers of  the 
latest  pat- 
tern ;  two 
immense 
Sturtevant 
steel  fans 
and  independent  vertical  engines  ;  a  large  steam  coil, 
which  draws  the  fresh  cold  air  from  an  open  court,  heats 
it  and  forces  it  under  pressure  to  every  room  in  the  build- 
ing, and  the  vitiated  air  is  exhausted  through  the  corri- 
dors and  elevator  shaft,  through  roof  ventilators  and 
back  to  the  outside  entrance.  The  air,  before  delivery, 
is  filtered,  washed  and  dried,  and  is  changed  through- 
out the  entire  building  once  every  eight  minutes.  The 
building  is  completely  lighted  by  both  gas  and  elec- 
tricity, all  the  electric  light  wires  being  run  in  armoured 
conduits.     There  are  two  hydro-steam  elevators. 

The  exterior  walls  are  of  brick  and  terra  cotta,  these 
being  the  best  fire-resisting  materials  known  for  the 
purpose.  The  ground  floor  is  of  red  terra  cotta,  the 
rest  of  the  building  being  of  buff  brick  and  terra  cotta. 
With  regard  to  the  electrical  features,  commencing  at 
the  basement — the  subscribers'  lines  enter  the  building 
in  cables  of  two  hundred  wires  each,  all  cables  entering 
underground.      The  cables  are   hermetically  sealed  into 
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iron  terminals,  or  cable-heads,  and  the  various  pairs  cf 
wires  are  led  to  binding  posts  mounted  on  the  sides  of 
the  cable-heads,  hut  insulated  from  it.  The  cable-heads 
are  secured  to  an  iron-supporting  framework  of  in- 
genious design,  ample  provision  having  been  made  for 
future  increase.  Close  to  this  framework  is  the  "  main 
distributing  frame,"  which  is  also  an  open  iron  frame- 
work, somewhat  resembling  the  cable-supporting 
apparatus.  To  one  side  of  this  frame  are  connected  the 
underground  cable-heads  by  means  of  small    cables   de- 


somewhat  more  complicated,  consisting  of  a  small  coil 
of  German  silver  wire,  wound  on  a  hollow  brass  spool, 
a  short  metal  rod  passing  through  the  hole  in  the  spool, 
being  held  in  place  by  a  drop  of  fusible  alloy,  the  whole 
mounted  in  a  rubber  case.  This  contrivance  is  held  be- 
tween two  springs.  When  a  current  greater  than  the 
apparatus  will  stand,  commences  to  flow  in  the  circuit, 
the  spool  heats,  melting  the  fuse  metal  and  releasing 
the  pin,  and  this  allows  the  line  to  ground,  cutting  off 
the  heavy  current  from  the  office. 


Bell  Telephone  Co.— C. h 
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AND  LONG-DlSTANCE  SWITCHBOARDS. 
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signed  for  indoor  work,  while  to  the  other  side  is  con- 
nected the  cables  leading  to  the  switch  room.  On  the 
side  of  the  rack  to  which  are  connected  the  outside 
cables  are  mounted  the  lightning  arrestors  and  "sneak" 
current  protectors,  the  combination  being  well-known, 
technically,  as  style  Number  Four.  The  lightning  ar- 
restor  consists  of  two  plates  of  carbon  separated  by  a 
ring  of  mica  ;  lightning  or  other  high  potential  currents 
will  jump  the  air  gap  to  ground  without  passing  through 
the    switch    proper.      The    sneak    current    protector    is 


The  two  sides  of  the  main  frame  are  connected  by 
separate  pairs  of  "jumper"  wires,  a  special  "flame- 
proof" insulation  being  used.  At  this  frame  are  made 
all  changes  due  to  new  work,  removal  of  instruments, 
changes  in  location  of  instruments,  and,  in  fact,  all 
causes. 

OI'KRAriXr.     KOOM. 

Leaving  the  main  frame  the  lines  pass,  in  cables,  up- 
stairs to  the  fourth  floor,  where  the  switch  room  is 
situated.      Here  the  cables  are    connected  to    the  inter- 
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mediate  distributing  frame,  which  is  very  similar  to  the 
frame  down-stairs.  This  frame  is  used  as  a  connecting- 
point  between  cables  from  the  main  frame  and  cables 
to  the  switch  board.  Changes  can  be  made  here  in 
order  to  rearrange  the  lines  coming  to  any  operator, 
for  the  purpose  of  equalizing  the  calls  she  will  have  to 
answer.  For  instance,  if  at  a  certain  season  of  the 
year  a  particular  line  is  used  much  oltener  than  ysual, 
this  line  can  be  taken  from  the  regular  operator  and  put 
on  another  operator,  who  has  fewer  calls  to  answer, 
thus  balancing  the  work. 

The  switch-board  proper  is  of  the  "  branch  terminal 
multiple"  type,  wired  for  3,600  lines  and  having  an 
ultimate  capacity  of  4,800  lines.  At  present  2,500  lines 
are  working  in  this  office.  The  number  of  lines  an 
operator  can  attend  to  depends  on  the  number  of  calls 
per  line.  In  addition  to  the  local  positions  there  are 
several  operators  who  receive  calls  from  the  branch 
offices  and  the  long  distance  switch.  All  switchboard 
circuits  are  metallic  throughout  the  switch. 

A  noticeable  feature  of  the  switch  is  the  use  ot  minia- 
ture incandescent  lamps  as  signals.  There  is  one  in 
front  ot  each  operator,  which  glows   as  long  as  a  drop 


motor  generators  are  used  for  ringing  subscribers'  bells. 
An  elaborate  switchboard  is  used  for  controlling  these 
various  power  circuits.  The  ver)'  best  material  and 
workmanship  has  been  employed  from  start  to  finish, 
and  the  board  is  thoroughly  complete  and  up-to-date, 
comparing  favorably  with  any  exchange  in  the  world. 


A  COMPLETE  ISOLATED  PLANT. 

The  Canadian  General  Electric  Company  have  recently 
installed  for  the  O'Keefe  Brewery  Company,  Limited,  of 
Toronto,  what  is  probably  the  completest  isolated  plant 
installed  up  to  the  present  in  any  manufacturing  estab- 
lishment in  the  Dominion.  The  generator  consists  of  a 
25  kilowatt  steel  frame  machine,  direct-connected  to  an 
Ideal  engine,  running  at  305  revolutions  per  minute. 
The  design  and  construction  of  the  apparatus  are  such 
as  to  secure  the  highest  possible  efficiency,  combined 
with  the  greatest  durability  in  service.  The  frame  and 
pole  pieces  are  cast  from  a  specially  selected  soft  steel 
of  the  highest  magnetic  permeability.  The  construction 
of  the  armature  is  such  that  currents  of  air  circulate 
constantly  through  the  core  windings  and  commutator, 
ventilating  them  perfectly.     The  armature  windings  are 
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is  down  in  front  of  her,  requiring  attention.  The  lamp 
not  only  serves  to  attract  the  attention  of  the  answering 
operator,  but  also  the  supervising  operator.  The  chief 
operator  has  also  a  bank  of  lamps  in  front  of  her  on 
her  desk,  which  are  connected  to  the  lamps  in  front  of 
the  operators,  by  means  of  which  lamps  the  chief  can 
see  at  a  glance  how  promptly  calls  are  being  answered. 
Lamps  are  also  used  to  show  when  inter-office  trunk 
lines  are  out  of  use,  a  new  and  most  desirable  feature. 
The  long  distance  lines  come  to  a  separate  switch  at  one 
end  of  the  room,  and  are  attended  to  by  special  operators. 

The  board  has  an  iron  frame,  with  a  covering  of 
polished  cherry,  and  everything  about  it,  with  the  excep- 
tion of  the  wires  and  cables,  was  made  by  the  Northern 
Electric  and  Manufacturing  Company,  in  Montreal. 
The  board  was  set  up  by  the  Telephone  Company's 
employees,  the  work  of  erection  taking  about  eight 
months,  while  the  actual  time  of  transferring  the  2,500 
lines,  the  trunk  lines  and  long-distance  lines,  was  one 
hour  and  five  minutes.  This  w-as  successfully  accom- 
plished on  August  14th. 

Power  for  the  self-restoring  drops,  transmitters, 
lamps,  signals,  etc.,  is  obtained  from  16  cells  of  storage 
batteries,  for  the  charging  of  which  two  horse  pov.'er 
motor    generators   are    used.     Two    half  horse   power 


straight  copper  bars,  requiring  but  two  joints  for  each 
convolution,  rendering  short  circuits  and  similar  troubles 
practically  impossible,  and  facilitating  any  repairs  which 
might  become  necessary  on  account  of  mechanical  injury. 

The  insulation  of  all  the  machines  of  this  t3'pe  is  ot 
the  best,  combining  great  mechanical  strength  and  dura- 
bility with  high  spark-resisting  qualities.  The  increase 
in  temperature  up  to  full  load  is  kept  exceedingly  low, 
and  the  use  of  carbon  brushes  insures  absolute  freedom 
from  sparking  under  all  conditions  of  load.  Since  start- 
ing up,  this  unit  has  shown  itself  to  be  entirely  satisfac- 
tory, requiring  practically  no  attention  whatever. 

The  switchboard  consists  of  a  handsome  dark  marble 
panel,  upon  which  are  mounted  the  necessary  switches 
and  Weston  instruments.  A  triple  pole,  double  throw 
switch  is  used  to  connect  the  installation  with  the  three- 
wire  mains  of  the  Toronto  Electric  Light  Company, 
at  such  times  as  it  is  not  desired  to  keep  the  plant  in 
operation.  The  installation  is  one  which  reflects  the 
highest  credit  upon  the  manufacturers,  as  well  as  being 
a  source  of  satisfaction  to  the  O'Keefe  Company. 

It  might  be  added,  that  besides  the  lighting  of  the 
brewery,  current  is  furnished  to  operate  several  small 
motors  from  which  fans,  ventilators,  etc.,  are  run 
throughout  the  buildings. 
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CANADIAN  ASSOCIATION  OF  STATIONARY 
ENGINEERS. 


EIGHTH  ANNUAL  CONVENTION. 


Mr.  E.  J.  Phillip,  President. 


Brockville  was  honored  this  year  as  the  meeting 
place  of  the  eighth  annual  convention  of  the  Canadian 
Association  of  Stationary  Engineers.  The  date,  as 
fixed  by  the  local  association,  was  the  igth  and  20th  of 
August. 

When  the  meeting  was  called  to  order  at  9.30  a.m. 
of  Thursday,  there  were  in  attendance  the  following  exe- 
cutive officers  :  James 
Devlin,  Kingston, 
president  ;  E.  J.  Phil- 
lip, Toronto,  vice- 
president;  W.  F.  Chap- 
man, Brockville,  sec- 
retary ;  R.  C.  Petti- 
grew,  Hamilton,  treas- 
urer; J.  Murphy,  Mon- 
treal, conductor;  J.  F. 
Cody,  London,  district 
deputy  for  Ontario  ; 
O.  E.  Granberg,  Mon- 
treal, district  deputy 
for  Quebec.  The  offi- 
cers of  the  Brockville 
association,  nearly  all 
of  whom  were  present, 
are:  A.  Franklin,  past- 
president  ;  John  Grun- 
dy, president ;  Charles 
Bertrand,  ist  vice-president  ;  F.  B.  Andrews,  2nd  vice- 
president;  W.  Robinson,  financial  secretary;  James 
Aikens,  recording  secretary  ;  John  McCaw,  treasurer  ; 
Stanley  Beaverstock,  conductor ;  C.  Mortimer,  door- 
keeper;  Earnest  Carr,  E.  Devine  and  James  McRitchie, 
trustees. 

Delegates  reported  as  follows  : 

Toronto  No.  i  G.  C.  Mooring,  James  Huggett, 
Chas.  Moseley,  A.  M.  Wickens,  W.  G.  Blackgrove, 
John  Fox. 

Montreal  No.  i  Thos.  Ryan,  J.  J.  York,  J.  G. 
Robertson. 

Hamilton  No.  2  —  Robt.  Pettigrew,  Geo.  Mackie. 
Stratford  No.  3  —  John  Hoy. 
Brantford  No.  4 — Thos.  Pilgrim,  A.  Ames. 
London  No.  5 — G.  B.  Risler,  Wm.  Gerry. 
Ottawa  No.  7— Thos.  Wensley,  T.  G.  Johnston. 
Dresden  No.  8 — T.  M.  Steeper,  Wm.  Jameson. 
Berlin  No.  g— W.  J.  Rhodes,  Jacob  Heyd. 
Kingston  No.  10 — C.  Selby,  F.  Simmons. 
Winnipeg  No.  i — G.  M.  Hazlett,  James  Robertson. 
Kincardine  No.  12 — Percy  Walker,  J.  Ashton. 
Wiarton  No.  13 — J.  F.  Cody,  Ed.  Dunham. 
Peterboro'  No.  14     Fred    Donaldson,  John  Morency. 
Brockville  No.  15 — F.  P.  Andrews,  C.  Wilkinson. 
Carleton  Place  No.    16— Jos.   McKay,  W.  J.  Griffith. 
Waterloo  No.  17— Chas.  Uttley,  Fred  A.  Pllug. 
Aid.  F.  G.  McCrady,   a  member  of   the    association, 
introduced   Mayor    Downey,   who    read   an    address  of 
welcome.      "When  Watt  made  his  immortal  discovery 
of  the  steam  engine,"  said  the  Mayor,  "  he  little  thought 
of  the  vast    extent  to  which  it  would  develop,   or  that 
the  time  would  come  when   towns   and  cities  would  be 
dependent  on  the  steam  engine,  not  merely  for  the  com- 
forts, but  also   for  the  necessaries  of  life,  and  at  times 


even  for  their  very  existence.  If  we  look  at  any  of  our 
great  factories,  with  hundreds  of  skilled  operatives, 
guiding  and  directing  machinery  of  many  different 
kinds,  which  is  driven  by  power  derived  from  one  central 
source,  or  at  the  waterworks  or  electric  light  system  of 
a  great  city,  we  shall  find  the  steam  engine  the  source  of 
all  the  power,  controlled  and  regulated  by  a  faithful  and 
energetic  man,  on  whose  skill  and  integrity  the  success- 
ful operation  of  the  whole  elaborate  system  depended. 
It  was  important,  therefore,  that  competent,  trustworthy 
engineers  be  employed." 

The  president  acknowledged  the  welcome  extended 
to  the  engineers  in  a  brief  speech,  and  was  followed  by 
Aldermen  McCrady,  O'Brien,  Wright  and  Buell,  each 
extending  the  hand  of  friendship  to  the  delegates.  Mr. 
W.  F.  Chapman  read  an  address  of  welcome  from  the 
local  association,  in  which  the  advantages  of  the 
organization  were  pointed  out. 

president's  address. 

Mr.  Devlin  delivered  the  opening  address  as  follows  : 

I  have  the  honor  to  welcome  you  to  this  our  eighth  annual  conven- 
tion. I  am  aware  that  in  selecting  you  as  delegates  our  various  branches 
have  sent  their  best  men,  consequently  I  am  confident  that  your  deliber- 
ations will  result  in  the  advancement  of  our  organization,  and  that  in 
dealing  with  ihe  various  subjects  brought  before  you,  ihe  one  and  only 
aim  sought  shall  be  the  greater  good  of  the  C.  A.  S.  E.  I  am  sure  that 
naught  but  good  will  shall  prevail  ;  indeed,  such  is  one  of  the  cardinal 
principles  of  our  order.  I  need  not  ask  for  your  hearty  support,  as  this 
has  always  been  given  to  the  occupant  of  this  chair. 

The  committee  appointed  to  act  jointly  with  the  C.  A.  S.  E.  to  draft 
a  bill  seeking  from  the  Dominion  Parliament  a  law  compelling  engineers 
to  pass  an  examination  and  hold  certificates  of  competency,  met  in 
Toronto  on  March  17th  last.  The  result  of  the  deliberations  and  a 
copy  of  the  bill  will  be  laid  before  you.  As  you  are  aware,  the  bill  re- 
ceived two  readings  in  the  House  of  Commons,  and  I  am  assured  by  the 
delegates  who  had  charge  of  the  legislation  at  Ottawa  that,  were  it  not 
for  the  lateness  of  the  session,  there  would  have  been  every  prospect  of 
the  bill  becoming  law.  The  thanks  of  the  association  are  due  to  Mr. 
James  .Sutherland,  M.P. ,  for  the  kind  reception  of  our  delegates  and  for 
his  earnestness  in  endeavoring  to  have  the  bill  become  law.  In  this 
connection  I  should  say  that  in  this  movement  not  only  are  the  mem- 
liers  of  our  association  a  unit  in  favor  of  such  a  law,  but,  I  might  aild, 
almost  all  the  qualified  en- 
gineers of  this  country  are 
with  us,  as  well  as  most  ot 
the  manufacturers  and  steam- 
users. 

During  the  past  year  some 
of  our  branches  which  hail 
for  some  years  shown  want 
of  vitality  have  been  resusci- 
tated. They  are  now  pos- 
sesscil  of  fair  membership, 
active  and  diligent  in  the 
work  of  the  order,  educa- 
tiimal  and  social.  London 
particularly  is  doing  good 
work.  On  the  whole  our 
membership,  however,  shows 
a  slight  increase  this  year  over 
last  year.  Guelph  and  Strat- 
ford, I  am  sorry  to  say,  are 
not  in  a  prosperous  condition, 
and  some  effort  must  be  made 
to  infuse  new  life  into  these 
tardy  branches.  During  the 
past  year  I  can  only  report 
the  establishment  of  one  new 
association,  that  at  Waterloo. 
Ont.  It  is  to  be  hoped  that 
during  the  coming  year  more 
advancement  will  be  made 
in  this  regard.  However, 
whilst  our  membership  may 

not  have  materially  increased  in  nuudiers,  there  has  been  great  c.ire 
exercised  in  the  selection  of  mendiers,  and  the  principles  of  the  order 
have  been  most  rigidly  adhered  to.  I  am  most  pleased  to  know  that  in 
some  of  the  lodges  the  work  is  done  with  great  precision,  Ihe  use  of  Ihe 
book  of  ritual  being  dis|)ensed  with  by  many  of  the  presiding  otlicers. 
The  educational  work,  the  great  feature  of  the  organization,  goes  on 
with  greatly  increased  vigor  and  benefit  to  the  members. 

During  the  year  I  had  the  ple.i.surc  ol  attending  meetings  ,nt  our  two 
great  centres,  Montreal  and  Toronto.  In  both  I  was  struck  with  the 
material  progress  visible  and  the  facilities  available  to  members  by  way 
of  books,  models,  etc.,  whereby  the  educational  benefits,  so  invaluable 
and  important,  are  advanced.  This  feature  of  our  association's  work 
cannot  be  too  highly  appreciated.  It  may  be  necessary  at  the  present 
convention  to  again  take  up  the  matter  of  biannual  conventions,  with  n 
view  to  the  curtailment  of  the  expense  necessary  for  our  annu.1l  meeting. 
Steps  should  also  betaken  to  arouse  the  engineers  of  the  Dominion  to 
the  loss  they  sustain  in  not  being  of  our  membership.  The  provision 
made  at  last  year's  convention  for  the  issuing  of  certificates  ol  niember- 
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ship  has  been  carried  out.  The  matter  of  yelling;  up  a  handliook  sou- 
enir  from  which  we  expected  to  derive  sulVicient  funds  to  meet  the  ex- 
penses of  the  convention  has  not  taken  practical  shape,  consequently, 
for  this  year  at  least,  our  old  sources  of  revenue  will  have  to  be  relied 
upon. 

Our  worthy  secretary  and  myself  have  been  in  correspondence  for 
some  lime  past,  and  be  will  lay  before  you  very  important  information 
on  the  subject,  which  will  be  of  great  value  when  the  postponed  work 
is  again  taken  up.  * 

Difficulties  and  persecution  which  I  encountered  in  common  with 
others  in  the  same  employ  have  rendered  it  impossible  for  me  during  the 
past  seven  or  eight  months  to  give  the  active  work  to  the  accomplish- 
ment of  the  souvenir  scheme  which  I  had  wished.  Brethren,  in  conclu- 
sion, I  desire  to  express  to  you  my  deep  sense  of  gratitude  for  the  great 
honor  you  conferred  on  me  a  year  aijo  when  you  elected  me  to  the  high 
and  honorable  position  of  president  of  this  association  and  for  the  loyal 
manner  you  have  stood  by  me.  In  closing,  1  will  only  add  it  is  my 
heartfelt  wish  that  your  deliberations  at  this  meeting  may  be  so  conduct- 
ed towards  each  other  ihat  everything  we  shall  do  will  redound  to  the 
benefit  and  honor  of  our  good  association. 

The  following  were  appointed  auditors  :  J.  Robert- 
son, Montreal  ;  F.  Donaldson,  Ottawa  ;  Geo.  Mackie, 
Hamilton  ;  F.  P.  Anderson,   Brockville. 

Standing  committees  were  appointed  as  follows  : 
Credentials,  J.  Huggett,  C.  Selby,  C.  Uttley  ;  constitu- 
tion and  by-laws,'^J.  J.  York,  G.  B.  Risler,  A.  M. 
Wickens  ;  mileage,  Jas.  Robinson,  G.  C.  Mooring,  F. 
M.  Steeper  ;  good  of  order,  F.  Simmons,  C.  Moseley, 
H.   McKay. 

Adjournment  was  then  announced  until  1.50  p.m. 

AFTERNOON   SESSION. 

Upon  resuming  business  reports  on  finance,  constitu- 
tion, and  by-laws  and  credentials  were  presented. 

"The  Stationary  Engineers'  Act,"  presented  to  the 
Dominion  parliament  at  the  last  session,  came  up  for 
discussion.  Although  unsuccessful  in  securing  the 
passing  of  the  bill,  it  was  stated  to  be  the  intention  to 
attain  take  up  the  question,  and  a  committee  for  that 
purpose  was  named.  At  three  o'clock  the  delegates 
were  furnished  with  cabs  and  driven  around  the  town. 
A  visit  of  inspection  was  made  to  the  Asylum  for  the 
Insane,  the  electric  light  station  and  the  fire  hall. 

In  the  evening  nnother  session  was  held.  Mr.  A.  M. 
Wickens  gave  a  short  talk  on  the  C.  A.  S.  E.,  and  was 
followed  by  Mr.  E.  J.  Phillip,  who  read  an  interesting 
paper  on  "  Condensors,  and  Re-cooling  Injection  or 
Circulating  Waters."  A  lively  discussion  followed  the 
reading  of  the  paper.  Mr.  G.  B.  Risler,  of  London, 
then  read  a  paper  on  "The  Steam  Engine  Indicator," 
which  is  unavoidably  crowded  out  of  this  number. 

The  question  of  holding  semi-annually  meetings, 
referred  to  in  the  report  on  the  Good  of  the  Order,  was 
discussed,  with  the  result  that  the  proposition  was 
voted  down.  The  reports  of  the  secretary  and  treasurer 
were  presented  and  adopted.  The  receipts  for  the 
year  were  shown  to  be  $431.25,  and  the  disbursements 
$164.26,  leaving  a  balance  of  $266.99.  The  ques- 
tion of  publishing  a  souvenir  was  left  in  the  hands  of 
the  secretary. 

A  contribution  of  $10  from  the  Royal  Oil  Company, 
of  Kingston,  was  acknowledged,  and  the  secretary  was 
voted  $25  for  his  services  during  the  past  year.  At 
10.30  adjournment  was  announced. 


SECOND   DAY. 

The  election  of  officers  was  the  first  business.  The 
following  was  the  result  : 

President — E.  J.  Phillip,  Toronto. 

Vice-president — W.  F.  Chapman,  Brockville. 

Secretary — J.  C.  Robertson,  Montreal. 

Treasurer — R.  C.  Pettigrew,  Hamilton. 

Conductor — G.  B.  Risler,  London. 

Doorkeeper — G.  C.  Mooring,  Toronto. 

Hamilton  was  decided  upon  as  the  next  place  of 
meeting. 

Mayor  Down^',  on  behalf  of  the  association,  pre- 
sented the  retiring  president  with  a  jewel.  Mr.  Devlin 
made  a  suitable  reply. 

Votes  of  thanks  were  tendered  to  the  mayor  and 
citizens  of  Brockville  ;  to  the  retiring  officers  and  the 
press. 

In  the  afternoon  the  delegates  were  given  a  trip  up 
the  river  as  far  as  Alexandria  Bay,  by  the  kindness  of 
Mr.  W.  H.    Comstock,    who    placed    his   steam  yacht. 


Albani,  at  their  disposal.  The  outing  was  thoroughly 
enjoyed,  an  hour  being  spent  at  the  bay.  Upon  rettirn- 
ing  at  seven  o'clock,  a  short  closing  session  was  held, 
at  which  the  local  association  was  tendered  a 
vote  of  thanks  for  the  arrangements  made  for  enter- 
taining the  delegates.  Special  mention  was  made  of 
Mr.  R.  A.  Bush,  chairman  of  the  local  committee. 

THE    BANQUET. 

On  Friday  evening  a  banquet  was  tendered  the 
visiting  delegates  by  the  local  association  at  St.  Law- 
rence Hall.  Mr.  Chapman  presided,  and  besides  a 
large  number  of  engineers,  there  were  also  present 
prominent  citizens,  including  ex-mayor  Derbyshire, 
Town  Clerk  McMullen,  and  Mr.  George  Nicholson,  of 
the  James  Smart  Company.  The  menu  was  prepared 
to  satisfy  the  most  fastidious  tastes,  and  was  served  in 
first-class  style. 

Following  the  usual  attention  given  to  the  bill  of  fare 
came  the  toast  list.  The  Queen  was  duly  honored,  and 
responses  made  to  the  various  toasts  by  the  persons 
named  below  :  "  Canada,  our  Home,"  by  Rev.  J.  C. 
Sycamore,  ex-Mayor  Derbyshire  and  Town  Clerk  Mc- 
Mullen. "  Brockville,  The  Island  City,"  by  Mayor 
Downey,  Aid.  McCrady  and  O'Brien.  "The  Manu- 
facturers," by  Messrs.  Geo.  Nicholson,  of  James  Smart 
Mtg.  Co.,  and  T.  G.  Johnston,   of  Ottawa.      "  Kindred 


.Mr.  G.  B.  Kisi.KR,  Condiiclo 


Societies,"  by  Messrs.  F.  Laurence,  D.  Reeves,  W.  J. 
Jento  and  A.  M.  Wickens.  "The  Executive,"  by 
Messrs.  Devlin,  Phillip,  Pettigrew,  Robertson,  Risler 
and  Mooring.  The  "  C.  A.  S.  E.,"  by  Messrs.  York, 
Blackgrove,  Fitzsimmons,  .Andrews  and  Fox.  "The 
Press,"  by  representatives  of  the  Times  and  Recorder 
and  the  Canadian  Engineer.  "The  Local  Associa- 
tion," by  Mr.  W.  F.  Chapman.  "The  Ladies,"  by 
Mr.  Robertson,  of  Montreal,  and  "The  Host  and  Host- 
ess," by  Mr.  Horace  Robinson. 

\'ocal  music  was  furnished  during  the  evening  by 
Messrs.  Blackgrove  and  Robertson,  and  recitations  by 
Mr.  Daly.  Many  of  the  delegates  left  for  their  homes 
on  the  midnight  train,  all  pleased  with  the  Brockville 
convention. 

THE    NEW    OFFICERS. 

Mr.  E.  J.  Phillip,  president-elect,  is  a  gentleman  of 
more  than  ordinary  ability,  and  under  his  executive 
management  the  association  may  be  expected  to  enjoy  a 
year  of  marked  advancement.  He  served  his  apprentice- 
ship in  Gait,  removing  to  Toronto,  where  he  was  for 
two  years  engineer  for  the  Toronto  Incandescent  Light 
Company.  He  is  now  chief  engineer  for  the  T.  Eaton 
Company,  having  charge  ot  one  of  the  largest  isolated 
plants  in  Canada. 

In  the  first  vice-president  the  association  has  an  able 
officer.  Mr.  Chapman  was  born  near  Gananoque  37 
years  ago,  has  had  considerable  experience  in  setting 
up  boilers  and  engines,  and  installed  Mie  electric  light 
plant  at  Gananoque  for  the  Electric  Light  and  Water 
Supply  Company.      He    now    holds    the  position  of  en- 
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gineer  for  the  Canada  Carriage  Company,  Brockville. 
Through  his  efforts  the  local  association  was  formed. 

Treasurer  Pettigrew,  of  Hamilton,  is  not  an  active 
engineer,  although  taking  a  deep  interest  in  educational 
matters.  His  energies  are  devoted  to  the  coal  and 
wood  business,  in  which  he  has  been  quite  successful. 

Mr.  G.  B.  Risler,  conductor,  and  the  author  of  the 
paper  on  "The  Steam  Engine  Indicator,"  stands  as 
an  example  of  self-education.  He  was  born  in  Zurich, 
Switzerland,  in  1858,  and  at  the  age  of  14  years  was 
depending  on  his  own  resources.  Having  a  liking  for 
machinery,  he  followed  the  employment  of  fireman  for  a 
number  of  years,  gradually  working  his  way  into  the 
engine  room.  In  1884  he  emigrated  to  Canada  and 
served  as  engineer  in  a  saw  mill  and  woolen  mill.  In 
the  year  1891  he  was  engaged  by  the  Advertiser  Print- 
ing Company,  of  London,  and  since  that  time  has  made 
great  strides  in  educational  work.  Mr.  Risler  joined 
the  C.A.S.E.  in  1893,  and  last  year  was  chosen  presi- 
dent. He  has  received  great  benefit  from  the  associa- 
tion, and  vice  versa.  Although  not  yet  fully  master  of 
the  English  language,  by  the  assistance  of  the  Corres- 
pondence School  of  Scranton  he  has  become  well  posted 
in  engineering  matters,  and  always  endeavors  to  com- 
bine theorv  with  practice.  He  has  collected  a  most 
valuable  library  of  engineering  works. 


THE  NATIONAL  ELECTRICAL  CODE. 

(Con.kdwl.) 

Class  D. — Fittings,  M.vterials  and  Details  of  Construction. 

All  Systems  and  Voltages. 
40.  Wire  Insulation — 

a.  Rubber  Covered — The  insulating  covering  must  be  solid,  at 
least  three-sixty-fourths  of  an  inch  in  thickness  and  covered 
with  a  substantial  braid.  It  must  not  readily  carry  fire,  must 
show  an  insulating  resistance  of  one  megolim  per  mile  after  two 
weeks'  submersion  in  water  at  seventy  degrees  Fahrenheit  and 
three  days'  submersion  in  lime  water,  and  after  three  minutes' 
electrification  with  550  volts.     (See  page  44.) 

b.  Weatherproof — The  insulating  covering  must  not  support 
combustion,  must  resist  abrasion,  must  be  at  least  ono-sixteenth 
of  an  inch  in  thickness,  and  thoroughly  impregnated  with  a  mois- 
ture repellent. 

c.  Flexible  Cord — Must  be  made  of  two  stranded  conductors, 
each  having  a  carrying  capacity  equivalent  to  not  less  than  a  No. 
16  B.  &  S.  wire,  and  each  covered  by  an  approved  insulation,  and 
protected  by  a  slow-burning,  lough-braid  outer  covering. 

1.  Insulation  for  pendants  under  this  rule  must  be  moisture 
and  flame  proof. 

2.  Insulation  used  for  cords  used  for  all  other  purposes,  in- 
cluding portable  lamps  and  motors,  must  be  solid,  at  least 
one-thirty-second  of  an  inch  in  thickness,  and  must  show  an 
insulation  resistance  between  conductors,  and  between  either 
conductor  and  the  ground,  of  at  least  one  megohm  per  mile 
after  one  week's  submersion  in  water  at  seventy  degrees 
Farenheit,  and  after  three  minutes'  electrification,  with  550 
volts. 

3.  The  flexible  conductors  for  portable  heating  apparatus, 
such  as  irons,  etc.,  must  have  an  insulation  that  will  not  he 
injured  by  heat,  such  as  asbestos,  which  must  be  protected 
from  mechanical  injury  by  an  outer,  substanti.il,  braided 
covering,  and  so  arranged  that  mechanical  strain  will  nol  be 
borne  by  electrical  connection. 

d.  Fixture  Wire — Must  have  a  solid  insulation,  with  a  slow- 
burning,  tough,  outer  covering,  the  whole  to  be  at  least  one- 
thirty-second  of  an  inch  in  thickness,  and  show  an  insulation  re- 
sistence  between  conductors,  and  between  either  conductor  and 
the  ground,  of  at  least  one  megohm  per  mile,  after  one  week's 
submersion  in  water  at  seventy  degrees  Fahienhcit,  and  after 
three  minutes'  electrification,  with  550  volts. 

e.  Conduit  Wire — Must  complv  with  the  fi>llowing  specific.a- 
tions  : 

1.  For  insulated  metal  conduits  single  wires  .ind  twin  con- 
ductors must  comply  with  section  (a)  of  this  rule. 

Concentric  wire  must  have  a  braided  covering  between  the 
outer  conductor  and  the  insulation  of  the  inner  conductor, 
and,  in  addition,  nuist  comply  with  section  (a)  of  this  rule. 

2.  For  non-insulated  metal  conduits  single  wires  and  twin 
conductors  must  comply  with  section  (a)  of  this  rule,  and,  in 
addition,  have  a  second  outer  fibrous  covering,  at  least  one- 
thirty-second  ot  an  inch  in  thickness,  and  sufiicienlly  tena- 
cious to  withstand  the  abrasion  of  being  hauled  through  the 
metal  conduit.  ■ 

Concentric  conductors  must  have  €i  braided  covering  be- 
tween the  outer  conductor  and  the  insulation  of  the  inner 
conductor,  and  comply  with    section  (.1)  of  this  rule,   and,   in 


addition,  must  have  a  second  fibrous  outer  covering  at  least 
one-thirty-second  of  an  inch  in  thickness,  and  sufficiently 
tenacious  to  withstand  the  abrasion  of  being  hauled  through 
the  metal  conduit. 

41.  Interior  Coniii'ITS — (For  wiring  rules,  see  Nos.  24  and  25.) 

a.  E.ich  length  of  conduit,  whether  insulated  or  uninsulated, 
must  have  the  maker's  name  or  initials  stamped  in  the  metal,  or 
attached  thereto  in  a  satisfactory  manner,  so  that  the  inspectors 
can  readily  see  the  same. 

Insulated  Metal  Conduits  : 

b.  The  metal  covering,  or  pipe,  must  be  at  le.ist  equal  in  thick- 
ness, or  of  equal  strength  to  resist  penetration  by  nails,  etc., 
as  the  ordinary  commercial  form  of  gas  pipe  of  same  size. 

c.  Must  not  be  seriously  affected  externally  by  burning  out  n 
wire  inside  the  tube  when  the  iron  pipe  is  connected  10  one  side 
of  the  circuit. 

d.  Must  have  the  insulating  lining  firmly  secured  to  the  pipe. 

e.  The  insulating  lining  must  not  crack  or  break  when  a  length 
of  the  conduit  is  uniformly  bent  at  temperature  of  212  degrees 
Fahrenheit  to  an  angle  of  ninety  degrees,  with  a  curve  having  a 
radius  of  fifteen  inches,  for  pipes  of  one  inch  and  less,  and  fifteen 
limes  the  diameter  of  pipe  for  larger  pipes. 

f.  The  insulating  lining  must  not  soften  injuriously  at  a  tem- 
perature below  212  degrees  Fahrenheit,  and  must  leave  water  in 
which  it  has  been  boiled  practically  neutral. 

g.  The  insulating  lining  must  be  at  least  one-thirty-second  of 
an  inch  in  thickness,  and  the  materials  of  which  it  is  composed 
must  be  of  such  a  nature  as  will  not  have  a  deteriorating  effect  on 
the  insulation  of  the  conductor,  and  be  sufficiently  tough  and 
tenacious  to  withstand  the  abrasion  test  of  drawing  in  and  out  of 
same  long  lengths  of  conductors. 

h.  The  insulating  lining  must  not  be  mechanically  weak  after 
three  days'  submersion  in  water,  and,  when  removed  from  the 
pipe  entire,  must  not  absorb  more  than  ten  per  cent,  of  its  weight 
of  water  during  100  hours  of  submersion. 

i.  All  elbows  must  be  made  for  the  purpose,  and  not  bent  from 
lengths  of  pipe.  The  radius  of  the  curve  in  the  inner  edge  of  any 
elbow  not  to  be  less  than  three  and  one-half  inches.  Must  have 
not  more  than  the  equivalent  of  four  quarter  bends  from  outlet  to 
outlet,  the  bends  at  the  outlets  not  being  counted. 
Uninsulated  Metal  Conduits  : 

j.  Plain  iron  or  steel  pipes  of  equal  thickness,  or  of  equal 
strength,  to  resist  penetration  of  nails,  etc.,  as  the  ordinary  com- 
mercial form  of  gas  pipes  of  the  same  size,  may  be  used  as  con- 
duits, provided  their  interior  surfaces  are  smooth  and  free 
from  burs;  pipe  to  be  galvanized,  or  the  interior  surfaces  co.ited 
or  enainelled  to  prevent  oxidization  with  some  substance  which 
will  not  soften  so  as  to  become  sticky  and  prevent  wire  from  being 
withdrawn  from  the  pipe. 

k.  All  elbows  must  be  made  for  the  purpose,  and  not  bent  from 
lengths  of  pipe.  The  radius  of  the  curve  of  the  inner  edge  of  any 
elbow,  not  to  be  less  than  three  and  one-half  inches.  Must  have 
not  more  than  the  equivalent  of  four  quarter  bends  from  outlet  to 
outlet,  the  bends  at  the  outlets  not  being  counted. 

42.  Wooden  Mouldings — (For  wiring  rules,  see  No.  24.) 

a.  Must  have,  both  outside  and  inside,  at  least  two  coats  of 
waterproof  paint,  or  be  impregnated  with  a  moisture  repellent. 

b.  Must  be  made  ot  two  pieces,  a  backing  and  a  capping  so 
constructed  as  to  thoroughly  incase  the  wire,  and  provide  a  one- 
half  inch  tongue  between  the  conductors,  and  a  solid  backing, 
which,  under  grooves,  shall  not  be  less  than  three-eighths  of  an 
inch  in  thickness,  and  must  afford  suitable  protection  from  abra- 
sion. 

It  is  recommended  that  only  hardwood  moulding  be  used. 
48    Switches — (See  Nos.  17  and  22.) 

a.  Must  be  mounted  on  non-combustible,  non-absorptive,  insu- 
lating bases,  such  as  slate  or  porcelain. 

b.  Must  have  carrying  capacity  sufficient  lo  ])revent  inulue 
heating. 

c.  Must,  when  used  for  service  switches,  indicate,  on  inspec- 
tion, whether  the  current  be  '*  on  "  or  '*  off." 

d.  Must  be  plainly  marked  where  it  will  always  be  visible,  with 
the  name  of  the  maker  and  the  current  and  voltage  for  which  the 
switch  is  designed. 

e.  Must,  for  constant  potential  systems,  operate  successfully 
at  fifty  per  cent,  overload  in  amperes,  with  twenty-five  per  cent, 
excess  voltage  under  the  most  severe  conditions  they  are  liable  to 
meet  with  in  practice. 

f.  Must,  for  constant  potential  systems,  have  a  firm  and  secure 
contact  ;  must  make  and  break  readily,  and  not  stop  when  motion 
has  once  been  imparted  by  the  handle. 

g.  Must,  for  const.ant  current  systems,  close  the  main  circuit 
and  disconnect  the  branch  wires  when  turned  "off";  must  be  so 
constructed  that  they  shall  be  automatic  in  action,  not  stopping 
between  points  when  started,  and  must  prevent  .an  arc  between 
the  points  under  all  circumstances.  They  must  indicate,  upon  in- 
spection, whether  the  current  be  "on"  or  "off  ". 

44.  Cut-outs   and   Circuit  Breakers — (For  installation    rules, 
see  Nos.  17  and  21.) 

a.  Must  be  supported  on  bases  of  non-combustible,  non-absoqi- 
tive  insulating  ni;iteiial. 

b.  Cul-ouls  must  be  provided  with  covers,  when  not  arranged 
in  approved  cabinets,  so  as  lo  obviate  any  danger  of  the  melted 
fuse  metal  coming  in  contact  with  any  substance  which  might  be 
ignited  thereby. 

c.  Cut-outs  must  operate  successfully,  under  the  most  severe 
conditions  they  are  liable  to  meet  with  in  practice,  on  short  cir- 
cuits with  fuses  rated  at  50  per  cent,  above  and  with  a  voltage  25 
per  cent,  above  the  current  and  voltage  for  v.hich  they  are  de- 
signed. 
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d.  Circuit-breakers  must  operate  successfully,  under  the  most 
severe  conditions  they  are  liable  to  meet  with  in  practice,  on  short 
circuits  when  set  at  50  per  cent,  above  the  current,  and  with  a 
voltage  25  per  cent,  above  that  for  which  they  are  designed. 

e.  Must  be  plainly  marked  where  it  will  always  be  visible,  with 
the  name  of  the  maker,  and  current  and  voltage  for  which  the  de- 
vice is  designed. 

45.    FlSKS — (For  instalation  rules,  see  Nos.  17  and  21.) 

a.  Must  have  cont;ict  surfaces  or  tips  of  harder  metal  having 
perfect  electrical  connection  with  the  fusible  part  of  the  strip. 

b.  Must  be  stamped  w^ith  about  eighty  per  cent,  of  the  maxi- 
mum current  they  can  carry  indefinitely,  thus  allowing  about  25 
per  cent,  overload  before  fuse  melts. 

With  naked  open  fuses,  of  ordinar}'  shapes  and  not  over  500 
amperes  capacity,  the  maximum  current  which  will  melt  them  in 
about  five  minutes  may  be  safely  taken  as  the  melting  point,  as  the 
fuse  practically  reaches  its  maximum  temperature  in  this  time. 
With  larger  fuses  a  longer  time  is  necessary. 

Inclosed  fuses  where  the  fuse  Is  often  in  contact  with  substances 
having  good  conductivity  to  heat,  and  often  of  considerable 
volume,  require  a  much  longer  time  to  reach  a  maximum  teni- 
peniture  on  accoimt  of  the  surrounding  material  which  heats  u|) 
slowly.     This  data  is  given  to  facilitate  testing. 

c.  Fuse  terminals  must  be  stamped  with  the  maker's  name, 
initials,  or  some  known  trade  mark. 

46.  CuT-oi'T  Cabinets — 

a.  Must  be  so  constructed,  and  cut-outs  so  arranged,  as  to  ob- 
viate any  danger  of  the  melted  fuse  metal  coming  in  contact 
with  any  substance  which    might  be  ignited  thereby. 

A  suitable  box  can  be  made  of  marble,  slate  or  wood,  strongly 
put  together,  the  door  to  close  against  a  rabbet  so  as  to  be  per- 
fectly dust  tight,  and  it  should  be  hung  on  strong  hinges  and 
held  closed  by  a  strong  hook  or  catch.  If  the  box  is  wood  the 
inside  should  be  lined  with  sheets  of  asbestos  board  about  one- 
sixteenth  of  an  inch  in  thickness,  neatly  put  on  and  firmly  secured 
in  place  bv  shellac  and  tacks.  The  wires  should  enter  chrough 
holes  bushed  with  porcelain  bushings  ;  the  bushings  tightly  fitting 
the  holes  in  the  box,  and  the  wires  tightly  fitting  the  bushings  (using 
tape  to  build  up  the  wire,  if  necessary)  so  as  to  keep  out  the  dust. 

47.  Sockets — (See  No.  27.) 

a.  No  jiortion  of  the  lamp  socket,  or  lamp  base,  exposed  to  con- 
tact with  outside  objects,  must  be  allowed  to  come  in  electrical 
contact  with  either  conductor. 

b.  Must,  when  provided  with  keys,  comply  with  the  require- 
ments for  switches.     (See  No.  43.) 

48.  H.\NGER-BOARDS — 

a.  Hanger-boards  must  be  so  constructed  that  all  wires  and  cur- 
rent carrying  devices  thereon  shall  be  exposed  to  view  and  thor- 
oughly insulated  by  being  mounted  on  a  non-combustible,  non- 
absorptive  insulating  substance.  All  switches  attached  to  the 
same  must  be  so  constructed  that  they  shall  be  automatic  in  their 
action,  cutting  oft"  both  poles  to  the  lamp,  not  stopping  between 
points  when  started  and  preventing  an  arc  between  points  undei" 
all  circumstances. 

49.  Arc  Lamps — (For  installation  rules,  see  No.  19.) 

a.  Must  be  provided  with  reliable  stops  to  prevent  carbons  from 
falling  out  in  case  the  clamps  become  loose. 

b.  Must  be  carefully  insulated  from  the  circuit  in  all  their  ex- 
posed parts. 

c.  Must,  for  constant  current  systems,  be  provided  with  an 
approved  hand  switch,  also  an  automatic  switch  that  will  shunt 
the  current  around  the  carbons,  should  they  fail  to  feed  properly. 

The  hand  switch  to  be  approved,  if  placed  anywhere  except  on 
the  lamp  itself,  must  comply  with  requirements  for  switches  on 
hanger-boards,  as  laid  down  in  Rule  48. 

50.  Spark  Arresters — (See  No.  19c.) 

a.  Spark  arresters  must  so  close  the  upper  orifice  of  the  globe 
that  it  will  be  impossible  for  any  sparks  thrown  off  by  the  carbons 
to  escape. 

51.  Insulating  Joints — (See  No.  26a.) 

a.  Must  be  entirely  made  of  material  that  will  resist  the  action 
of  illuminating  gases,  and  will  not  give  way  or  soften  imder  the 
heat  of  an  ordinary  gas  flame  or  leak  under  a  moderate  pressure. 
They  shall  be  so  arranged  that  a  deposit  of  moisture  will  not 
destroy  the  insulating  effect,  and  shall  have  an  insulating  resist- 
ance of  at  least  250,000  ohms  between  the  gas-pipe  attachments, 
and  be  sufficiently  strong  to  resist  the  strain  they  will  be  liable  to 
be  subjected  to  in  being  installed. 

b.  Insulating  joints  having  soft  rubber  in  their  construction  will 
not  be  approved. 

52.  Resistance  Boxes  and  Equalizers — (For  installation  rules, 
see  No.  4.) 

a.  Must  be  equipped  with  metal,  or  with  other  non-combustible 
frames. 

The  word  "  frames  "  in  this  section  relates  to  the  entire  case 
and  surroundings  of  the  rheostat,  and  not  alone  to  the  upholding 
supports. 

53.  Reactive  C011.S  and  Condensers — 

a.  Reactive  coils  must  be  made  of  non-combustible  material, 
mounted  on  non-combustible  bases  and  treated,  in  general,  like 
sources  of  heat. 

b.  Condensers  must  be  treated  like  apparatus  operating  with 
equivalent  voltages  and  currents.  They  must  have  non-combust- 
ible cases  and  supports,  and  must  be  isolated  from  all  com- 
bustible materials  and,  in  general,  treated  like  sources  of  heat. 

54.  Transformers — (For  installation  rules,  see  Nos.  1 1  and  33.) 
a.   Must  not  be  placed  in  any    but    metallic    or   other  non-com- 
bustible cases. 


55.  LiGHTNiNi;  Arresters— (For  installation  rules,  see  No.  5.) 

a.  Must  be  mounted  on  non-combustible  bases,  and  must  be  so 
constructed  as  not  to  maintain  an  arc  after  the  discharge  has 
passed,  iind  must  have  no  moving  parts. 

Class  E. — Miscellaneous. 

56.  Insulation  Resistance — 

The  wiring  in  any  building  must  test  free  from  grounds,  i.e., 
the  complete  installation  must  have  an  insulation  between  con- 
ductors and  between  all  conductors  and  the  ground  (not  including 
attachments,  sockets,  receptacles,  etc.)  of  not  less  than  the  fol- 
lowing : 

L'p  to         5  amperes 4,000,000 

"  10         "         2,000,000 

"  25         "        800,000 

"  50         "         400,000 

"         1 00         "         200,000 

"        200         "         100,000 

"        400         "         50,000 

"        800         "         25,000 

"     1,600         "        and  over 12,500 

All  cut-outs  and  safely  devices  in  place  in  the  above. 
Where  lamp   sockets,    receptacles    and    electroliers,    etc.,  are 
connected,  one-half  of  the  above  will  be  required. 

57.  Protection  Against  Foreign  Currents — 

a.  Where  telephone,  telegraph  or  other  wires,  connected  with 
outside  circuits,  are  bunched  together  within  an)-  building,  or 
where  inside  wires  are  laid  in  conduits  or  ducts  with  electric  light 
or  power  wires,  the  covering  of  such  wires  must  be  fire-resisting, 
or  else  the  wires  must  be  enclosed  in  an  air-tight  tube  or  duct. 

b.  All  aerial  conductors  and  underground  conductors,  which 
are  directly  connected  to  aerial  wires,  connecting  with  telephone, 
telegraph,  district  messenger,  burglar-alarm,  watch-clock,  elec- 
tric-time and  other  similar  instruments,  must  be  provided  near 
the  point  of  entrance  to  the  building  with  some  approved  protec- 
tive device  which  will  operate  lo  shunt  the  instruments  in  c.ise  of 
a  dangerous  rise  of  potential,  and  will  open  the  circuit  and  arrest 
any  abnormal  current  flow.  Any  conductor  normally  forming  an 
innocuous  circuit  may  become  a  source  of  fire  hazard  if  crossed 
with  another  conductor  charged  with  a  relatively  high  pressure. 

Protectors  must  have  a  non-combustible  insulating  base,  and 
the  cover  to  be  provided  with  a  lock  similar  to  the  lock  now 
placed  on  telephone  apparatus  or  some  equally  secure  fastening, 
and  10  be  installed  under  the  following  requirements  : 

1.  The  protector  to  be  located  at  the  point  where  the  wires 
enter  the  building,  either  immediately  inside  or  outside  of  the 
same.  If  outside,  the  protector  to  be  enclosed  in  a  metallic, 
waterproof  case. 

2.  If  the  protector  is  placed  inside  of  building,  the  wires  of  the 
circuit  from  the  support  outside  to  the  binding  posts  of  the  pro- 
tector to  be  of  such  insulation  as  is  approved  for  service  wires  of 
electric  light  and  power  (see  No.  40a)  and  the  holes  through  the 
outer  wall  to  be  protected  by  bushing  the  same  as  required  for 
electric  light  and  power  service  wires. 

3.  The  wire  from  the  point  of  entrance  to  the  protector  to  be 
run  in  accordance  with  rules  for  high  potential  wires,  i.e.,  free  of 
contact  with  building  and  supported  on  non-combustible  insulators. 

4.  The  ground  wire  shall  be  insulated,  not  smaller  than  No.  16 
B.  &  S.  gauge  copper  wire.  This  ground  wire  shall  be  kept  at  least 
three  inches  from  all  conductors,  and  shall  never  be  secured  by 
uninsulated,  double-pointed  tacks,  and  must  be  run  in  as  straight 
a  line  as  possible  to  the  ground  connection. 

5.  The  ground  wire  shall  be  attached  to  a  water  pipe,  if  pos- 
sible, otherwise  may  be  attached  to  a  gas  pipe.  The  ground 
wire  shall  be  carried  to,  and  attached  to,  the  pipe  outside  of  the 
first  joint  or  coupling  inside  the  foundation  walls,  and  the  connec- 
tion shall  be  made  by  soldering,  if  possible.  In  the  absence  of 
other  good  ground,  the  ground  shall  be  made  by  means  of  a 
metallic  plate  or  a  bunch  of  wires  buried  in  a  permanently  moist 
earth. 

58.  Electric  Gas  Lighting — 

Where  electric  gas  lighting  is  to  be  used  on  the  same  fixture 
with  the  electric  light  : 

a.  No  part  of  the  gas  piping  or  fixture  shall  be  in  electric  con- 
nection with  the  gas  lighting  circuit. 

b.  The  wires  used  with  the  fixtures  must  have  a  non-inflammable 
insulation,  or,  where  concealed  between  the  pipe  and  shell  of  the 
fixture,  the  insulation  must  be  such  as  required  for  fixture  wiring 
for  the  electric  light. 

c.  The  whole  installation  must  be  free  from  "grounds." 

d.  The  two  installations  must  test  perfectly  free  from  connec- 
tion with  each  other. 

59.  Soldering  Fluid — 

a.   The  following  formula  for  soldering  fluid  is  suggested  : 

Saturated  solution  of  zinc  chloride 5  parts. 

Alcohol 4  parts. 

Glycerine i  part. 

Class  F. — Marine  Work. 

60.  Generator.s — 

a.  Must  be  located  in  a  dry  place. 

b.  Must  have  their  frames  insulated  from  their  bed-plates. 

c.  Must  each  be  provided  with  a  waterproof  cover. 

d.  Must  each  be  provided  with  a  name-plate,  giving  the  maker's 
name,  the  capacity  in  voltage  and  amperes  and  normal  speed  in 
revolutions  per  minute. 

61.  Wires. 

a.   Musi  have  an  approved  insulating  covering. 
The  insulation  for  all  conductors,  except  for  portables,  to  be  ap- 
proved,  must    be    at    least  one-eighth    inch   in   thickness    and   be 


September,   1897 


CflNflDIAN     EbECTRlCflli     NEWS 


183 


covered  with  a  substantial  waterproof  and  flameproot'  braid.  The 
physical  characlerisiics  shall  not  be  affected  by  any  change  in 
leiiiperalure  up  to  200  degrees  Fahrenheit.  After  two  weeks' 
submersion  in  salt  water  at  70  degrees  Fahrenheit  it  must  ihow 
an  insulation  resistance  of  one  megohm  per  mile  after  three 
minutes'  electrification,  with  550  volts. 

b.  Must  have  no  single  wire  larger  than  No.  12  B.  &  S.  Wires 
to  be  stranded  when  greater  carrying  capacity  is  required.  No 
single  solid  wire  smaller  than  No.  14  B.  &  S.,  except  in  fixture 
wiring,  to  be  used. 

Stranded  wires  must  be  soldered  before  being  fastened  under 
clamps  or  binding  screws,  and  when  they  have  a  conductivity 
greater  than  No.  10  B.  &  S.  copper  wire,  they  must  be  soldered 
into  lugs. 

c.  Must  be  supported  in  approved  moulding,  except  at  switch- 
boards and  portables. 

Special  permission  may  be  given  for  deviation  from  this  rule  in 
dynamo  rooms. 

d.  Must  be  bushed  with  hard  rubber  tubing  one-eighth  inch  in 
thickness  when  passing  through  beams  and  non-water-tight  bulk- 
heads. 

e.  Must  have  when  passing  through  water-tight  bulkheads  and 
through  all  decks,  a  metallic  stuflfing  tube  lined  with  hard  rubber.  In 
case  of  deck  lubes  they  shall  be  boxed  near  deck  to  prevent 
mechanical  injury. 

f.  Splices  or  taps  in  conductors  must  be  avoided  as  far  as 
possible.  Where  it  is  necessary  to  make  them,  they  must  be  so 
spliced  or  joined  as  to  be  both  mechanically  and  electrically  -se- 
cure without  solder.  They  must  then  be  soldered,  to  insure  pre- 
servation, covered  with  an  insulating  compound  equal  to  the  in- 
sulation of  a  wire,  and  further  protected  by  a  waterproof  tape. 
The  joint  must  then  be  coated  or  painted  with  i  waterproof  com- 
pound. 

62.  Portable  Conductors — 

a.  Must  be  made  of  two  stranded  conductors,  each  having  a 
carrying  capacity  equivalent  to  not  less  than  No.  14  B.  &  S.  wire, 
and  each  covered  with  an  approved  insulation  and  covering. 

Where  not  exposed  to  moisture  or  severe  mechanical  injury, 
each  stranded  conductor  must  have  a  solid  insulation  at  least 
one-thirty-second  of  an  inch  in  thickness,  and  must  show  an 
insulation  resistance  between  conductors,  and  between  either 
conductor  and  the  ground,  of  at  least  one  megohm  per  mile 
after  one  week's  submersion  in  water  at  seventy  degrees 
Fahrenheit  and  after  three  minutes'  electrification,  vvith  500 
volts,  and  be  protected  by  a  slow-burning,  tough-braided  outer 
covering. 

Where  exposed  to  moisture  and  mechanical  injury — as  for 
use  on  decks,  holds  and  fire-rooms — each  stranded  conductor 
shall  have  a  solid  insulation,  to  be  approved,  of  at  least  one-thirty- 
second  of  an  inch  in  thickness  and  protected  by  a  lough  braid. 
The  two  conductors  shall  then  be  stranded  together,  using  a  jute 
filling.  The  whole  shall  then  covered  with  a  layer  of  flax,  either 
woven  or  braided,  at  least  one-thirty-second  of  an  inch  in  thick- 
ness, and  treated  with  a  non-inflammable,  waterproof  compound. 
After  one  week's  submersion  in  ivater  at  seventy  degrees 
Fahrenheit,  with  550  volts  and  a  three  minutes'  electrifica- 
tion, must  show  an  insulation  between  the  two  conductors,  or 
between  either  conductor  and  the  ground,  of  one  megohm  per 
mile. 

63.  Bell  or  Other  Wires — 

a.  Shall  never  be  run  in  same  duct  with  lighting  or  power 
wires. 

64.  Table  of  Capacity  of  Wire.s — 


3.»57 
4.'07 

9,oin 
...368 
•4.316 
18,08  ■ 

'.799 


30,856 

38,9  2  19  17  60 

49.077  19  16  70 

60,088  37  18  85 

75.776  37  17  100 

99,  64  61  18  120 

124.928  61  17  145 

157.563  61  16  170 

198.677  61  15  joo 

250,527  6:  14  J35 

596.387  9'  >5  70 

373  7*7  91  14  320 

413.63?  127  15  340 

When  greater  conducting  area  than  that  of  12  B.  &  S.  G.  is 
required,  the  conductor  shall  be  stranded  in  a  series  of  7,  19,  37, 
6i,  91  or  107  wires,  as  may  be  required  ;  the  strand  consisting  of 
one  central  wire,  the  remainder  laid  around  it  concentrically, 
each  layer  to  be  twisted  in  the  opposite  direction  from  the  pre- 
ceding. 
65.  Switchboards — 

a.   Must  be  made  of  non-combustile,  non-ah>orptive,  insulating 
material,  such  as  marble  or  slate. 


b.  .Must  be  kept  free  from  moisture,  and  muat  be  located  so  as 
to  be  accessible  from  all  sides. 

c.  Must  have  a  main  switch,  main  cul-oot  and  ammeter  for 
each  generator. 

Must  also  have  a  voltmeter  and  ground  detector. 

d.  Must  have  a  cutout  and  switch  for  each  side  oi  each  circuit 
leading  from  board. 

66.  Resistance  Boxes  - 

a.  Must  be  made  of  non-combustible  material. 

b.  Must  be  located  on  switchboard  or  away  from  combustible 
material.  When  not  placed  on  switchboard  they  must  be 
moimted  on  non-inflammable,  non-absorptive  insulating  material. 

c.  Must  be  so  constructed  as  to  allow  sufficient  ventilation  for 
the  uses  to  which  they  are  put. 

67.  Switches — 

a.  Must  have  non-combustible,  non-absorptive,  insulating 
bases. 

b.  Must  operate  successfully  at  fifty  per  cent,  overload  in  am- 
peres with  twenty-five  per  cent,  excess  voltage  under  the  most 
severe  conditions  they  are  liable  to  meet  with  in  practice,  and 
must  be  plainly  marked  where  it  will  always  be  visible,  with  the 
name  of  the  maker  and  the  current  and  voltage  for  which  the 
switch  is  designed. 

c.  Must  be  double-pole  when  circuits  which  they  control  supply 
more  than  six  16-candle-power  lamps  or  their  equivalent. 

d.  When  exposed  to  dampness,  they  must  be  enclosed  in  a 
water-tight  case. 

68.  CtT-OCTS — 

a.  Must  hav'e  non-combustible,  non-absorptive  insulating 
bases. 

b.  Must  operate  successfully,  under  the  most  severe  conditions 
they  are  liable  to  meet  with  in  practice,  on  short  circuit  with  fuse 
rated  at  fifty  per  cent,  above,  and  with  a  voltage  twenty-five  per 
cent,  .ibove  the  current  and  voltage  they  are  designed  for,  and 
must  be  plainly  marked  where  they  will  always  be  visible  with  the 
name  of  the  maker  and  current  and  voltage  for  which  the  device 
is  designed. 

c.  Must  be  placed  at  every  point  where  a  change  is  made  in  the 
size  of  the  wire  (unless  the  cut-out  in  the  larger  wire  will  protect 
the  smaller). 

d.  In  places,  such  as  upper  decks,  holds,  cargo  places  and  fire- 
rooms  a  water-tight  and  fireproof  cut-out  may  be  used,  connect- 
ing directly  to  mains  when  such  cut-out  supplies  not  more  than 
six  16-candle-power  lamps  or  their  equivalent. 

e.  When  placed  anywhere  except  on  switchboards  and  certain 
places,  as  cargo  spaces,  holds,  fire-rooms,  itc. ,  where  it  is  im- 
possible to  run  from  ''entre  of  distribution,  they  r.hall  be  in  a  cabinet 
lined  with  fire-resisting  materials. 

f.  Except  for  motors,  search-lights  and  diving  lamps  shall  be  so 
placed  that  no  group  of  lamps,  requiring  a  current  or  more  than 
six  amperes,  shall  ultimately  be  dependent  upon  one  cut-out. 

A  single-pole    covered  cut-out   m.iy  be   pl:iced   in  the  moulding 
when    same  contains  conductors  supplying  current  for  not   more 
than  tivo  16-candle-power  lamps  or  their  equivalent. 
6g.   FiXTiRES — 

a.  Shall  be  mounted -on  blocks  made  from  well  seasoned  lumber 
treated  with  two  coats  of  white  lead  or  shellac. 

b.  Where  exposed  to  dampness,  the  lamp  must  be  surrounded 
by  a  vaporproof  globe. 

c.  Where  exposed  to  mechanical  injury,  the  lamp  must  be  sur- 
rounded by  a  globe  protected  by  a  stout  wire  guard. 

d.  Shall  be  wired  with  same  grade  of  insul.ition  as  portable 
conductors  which  are  not  exposed  to  moisture  or  mechanical 
injury. 

70.  Sockets — 

a.  No  portion  of  the  lamp  socket  or  lamp  base  exposed  to  con- 
tact with  outside  object  shall  be  allowed  to  come  into  electrical  con- 
tact with  either  of  the  conductors. 

71.  Wooden  Moilding — 

a.  Must  be  made  of  well  seasoned  lumber,  and  be  treated  inside 
and  out  with  at  least  two  coats  of  white  lead  or  shellac. 

b.  Must  be  made  of  two  pieces,  a  backing  and  a  capping,  so 
constructed  as  to  thoroughly  incase  ihe  wire  and  provide  a  one- 
half-inch  tongue  between  the  conductors,  and  a  solid  backing 
which,  under  grooves,  shall  not  be  less  than  three-eighths  inch  in 
thickness. 

c.  Where  moulding  is  run  over  rivets,  beams,  etc.,  a  b.-icking 
strip  must  first  be  put  up.ind  the  moulding  scre»;ed  to  this. 

d.  Capping  must  be  secured  by  brass  screws. 

72.  Motors — 

a.  Must  be  wired  under  the  same  precautions  as  with  a  current 
of  same  volume  and  potential  for  lighting.  The  motor  and  resist- 
ance box  must  be  protected  by  a  double-pole  cut-out  and  control- 
led by  a  double-pole  switch,  except  in  cases  where  one-quarter 
horse-power  or  less  is  used. 

The  leads  or  branch  circuits  should  be  designed  to  carry  a  cur- 
rent at  least  fifty  per  cent,  greater  than  that  required  by  ihe  rated 
capacity  of  the  motor  to  provide  for  the  inevitable  overloading  of 
Ihe  motor  at  limes. 

b.  Must  be  thoroughly  insulated.  Where  possible,  should  be 
set  on  base  frames  made  from  filled,  hard,  dry  wood  and  niised 
above  surrounding  dock.  On  hoists  and  winches  thov  shall  be 
insulated  from  bed-pl.ites  by  hard  rubber,  fibre  or  similar  insulat- 
ing material. 

c.  Shall  be  covered  with  a  waterproof  cover  when  not  in  use. 

d.  Must  each  be  provided  with  a  name-plate  giving  maker's 
name,  the  capacity  in  volts  .ind  amperes  anil  the  normal  speed  in 
revolutions  per  minute. 
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IISTTR-OJDXJCTOPIY 

After  mature  ileliberatton  the  publisher  of  this  journal  has  decided  to  devote  a  certain  amount  of  space  each  month  to  what  may  be  termed  an  Educational 
Department,  wherein  both  mechanical  and  electrical  formula  and  mathematical  problems  will  be  discussed,  illustrated,  and  as  far  as  possible  rule  and  example  given.  At  the 
rcaucst  of  the  editor,  I  have  with  pleasure  undertaken  to  contribute  to  this  department  regularly  each  month,  and  before  discussing  actual  mathematical  problems,  wish  to 
briefly  introduce  the  subject  at  issue. 

The  primary  object  of  this  department  is  chiefly  to  increase  the  valu:  of  an  alre.idy  valuable  paper,  by  placing  in  the  hands  of  every  engineer  who  has  any  knowledge 
of  the  rudimentary  principles  of  mathematics,  such  matter  as  will  enable  him  by  a  little  study  to  master  the  most  intricate  mechanical  and  electrical  formula.  Many  of  our 
most  valuable  engmeering  works  and  publications  froir  time  to  time  contain  formula  that  is  in  many  cases  but  vaguely  understood,  and  very  often  entirely  misunderstood,  thus 
rendering  an  otherwise  valuable  work  practically  valueless  to  the  reader. 

Just  at  what  particular  point  our  calculations  should  commence  became  a  matter  of  serious  thought,  and    past   experience  had  to  be  carefully  considered,  bearing  i" 


iily  understood.     The  adv 


mind  thc"^ fact  that  there  are  many  really  good  engineers  whose  early  education  has,  ihrough  force  of  circumstances,  been  deficient,  and  many  others  who,  through  lack  of 
opportunity,  have  not  been  able  t  >  review  their  early  education  for  years.  Knowing  by  observation  and  experience  the  great  necessity  of  having  a  thorough  elementary 
education  before  attempting  to  digest  and  calculate  problems,  and  the  almost  utter  impossibility  of  the  student  arriving  at  a  satisfactory  conclusion  ot  his  studies  without  a 
thorough  knowledge  of  the  principle  of  mathematics  involved,  I  have  decided  to  commence  at  a  p-iint  and  carry  out  the  program  ne  outlined  in  this  journal— commencing  ' 
the  foundation  and  advancing  by  easy  stages  until  the  principles  underlying  the  most  obtuse  and  difficult  formula  can  be  readily  explained 
tagcs  to  be  derived  from  an  education  of  this  kind,  couple  J  with  practical  mechanical  ability,  is  too  wel!  understood  to  require  comment. 

The  programme  which  has  been  outlined  for  the  succeeding  nine  months  will  embrace : 
Decimal  Fractions— Definitions  and  explanation  of  principles  of,  and  method  of  reduction  to  common  fractions,  and  vice  versa. 
Square  aso  Circular  VIeasure— Definition  and  explanation  and  practical  demonstrations  of. 
Cubical  akd  Cvlinurical  Measurements— Definitions  and  explanations  of,  with  practical  hints. 
Square  and  Cube  Kuot— Definitions  and  explanations  of. 

Saketv  Valve  Calculations— (Spring  and  Lever  Types)— Principles  of,  with  practical  demonstrations. 
boiLER  Construction— Stays,  rivets,  joints  and  seams,  iron  and  steel  plate— strength  of,  with  formula  and  practical  demonstrations. 

It  is  not  the  intention  to  fill  these  columns  with  a  mass  of  figures  hastily  compiled  without  reference  to  any  particular  object ;   on 
carefully  thought  out,  and  only  such  information  given  as  will  be  of  use  to  you,  and  an  effort  will  be  made,  based  on  experience  and  a  ki 


i  of  tests  complete  in  every  particular. 


the  contrary,  every  problem  will  be 
vledge  of  the  requirements,  to  make 
Wm.  Thomi-son. 


tAnTlCLE    v.] 

SAFETY  VALVE  CALCULATIONS. 

All  boilers  should  be  filled  with  two  safely  valves,  one  of  which 
should  be  a  lock-up  valve,  and  set  by  the  Boiler  Inspector  under 
whose  immediate  control  it  is. 

The  Canada  Steamboat  Act  provides  that  every  safety  valve 
must  have  a  lift  equal  to  at  least  one-fourth  of  its  diameter  ;  the 
openings  for  the  passage  of  steam  to  and  from  the  valve  must 
each  have  an  area  not  less  than  the  area  of  the  valve,  as  must  also 
all  waste  steam  pipes,  etc.,  and  the  area  of  a  safety  valve  must 
equal  one-half  inch  for  each  square  foot  of  grate  surface  in  or 
under  the  boiler. 

LEVER   TYPE. 

Find  the  diameter  of  a  safety  valve  required  for  a  boiler  whose 
grate  bars  are  5  feet  long  and  furnace  3  feet  wide. 

We  first  find  number  of  square  feel  of  grate  surface ;  then  divide 

by    2,  which    gives   area  of  valve  in  inches  ;   square  root  of  area 

divided  bv  .7S54  equals  diameter, 

u        LxW      , 
then  =A 


and  \/A^. 7854=0. 
Where  L  equals  length  of  grate  bars, 
W  equals  width  of  furnace, 
A  equals  area  of  valve  in  inches, 
D  equals  required  diameter  of  valve. 

^ — ^  =  7.5  sq.  inches. 

7-5 -^-7854  =  9-S49- 

Square  root  of  9.549  equals  3.09  inches  ;  then  required  diimeler 
of  valve  is  3.09  inches,  say  3%  inches. 

Example  (2)  :  What  weight  is  required  to  be  placed  2  inches 
from  the  end  of  a  safety  valve  lever  to  equal  a  boiler  pressure  of 
.50  pounds  to  the  square  inch,  the  diameter  of  valve  being  3's 
inches,  the  distance  from  fulcrum  to  valve  6  inches,  and  total 
length  of  lever  from  fulcrum  16  inches  ?  The  weight  of  valve  and 
stem  is  15  pounds,  and  effective  moment  of  lever  80  inch  pounds. 


4-H 


7N 


area  of  the  valve  in  square  inches,  to  ascertain  the  whole  force 
tending  to  raise  the  valve,  but  since  the  weight  of  the  valve, 
spindle  and  lever,  acts  downwards  and  against  the  upward  pressure 
of  the  steam,  we  must  make  allowance  for  this,  and  the  remaining 
force  is  that  which  we  have  to  counteract  by  weight. 

In  diagram  No.  1  K  is  the  fulcrum,  V  is  the  point  where  pressure 
is  exerted,  W  is  the  weight,  F\'  is  6  inches,  \'W  is  10  inches,  and 
FW  is  16  inches. 

The  principle  of  the  lever  is  :   The  weight  or  force  multiplied  by 
its  distance  from  the  fulcrum  is  equal  to  the  weight  or  pressure  on 
the  valve  multiplied  by  its  distance  from  the  fulcrum, 
or,  WxFW  =  VxFV. 

But  the  steam  pressure  has,  in  addition  to  the  actual  weight  of 
W,  also  to  overcome  the  moment  of  the  lever,  which  is  found  by 
weighing  the  lever  and  finding  how  far  its  balancing  point  is  from 
F  ;  then  this  distance  multiplied  by  its  weight  is  the  effective 
moment  of  the  lever,  which  we  will  call  A. 

Then  W  X  F W  +  A  =  V  X  FV  ; 
that  is,  the  total  force  at  work  keeping  the  valve  down  is  equal  to 
the  force  or  pressure  endeavoring  to  lift  it  off  its  seat. 

In  accordance,  then,  with  these  principles,  we  get  the  following 
rules  : 

(1)  Find  the  area  of  the  valve  and  multiply  it  by  the  pressure 
per  square  inch. 

(2)  From  the  product  take  the  weight  of  the  valve  and  stem  ; 
the  remainder  is  the  V  of  the  formula. 

(3)  Multiply  "the  remainder  by  the  distance  from  the  fulcrum  to 
the  valve,"  FV,  then  subtract  the  moment  of  the  lever,  and  divide 
by  "  the  distance  from  the  fulcrum  to  the  weight,"  FW,  found  by 
adding  "the  distance  from  the  fulcrum  to  the  valve  '  to  that 
"  from  the  valve  to  the  weight." 

3- 1  ^5 '<  3- 1 -^Sx -7854  =  7-67.  area  of  valve. 

7.67  X  50  =  383.50,  pressure  against  valve. 
383.5-  15  =  368.5,  effective  upward  weight. 
368.5  X  6  FV  =  2211.0,  effective  moment  lifting  lever. 
221 1  -  So  (effective  moment  of  lever  acting  downwards)  =  221 1  -  80 
=  2131. 

2131  =  16=  133.2,  required  weight  of  W. 
Note  :   For  extreme  accuracy  it  is  necessary  to  lake  note  of  the 
weight  of  the  valve  and  its  parts,  and  also  of  the  moment    of   the 
lever  ;    but  in  a  great  many  cases  this  is  entirely    omitted.     Then 
a  question  of  this  kind  becomes  simplified  thus  : 
area  x  pressure  ^  F\' 
FW 


F^^ 


w=- 


Since  the  steam  pressure  within  the  boiler  and  consequently 
pressing  against  the  lower  face  of  the  valve  and  trying  to  unseat 
it,  equals  so  many  pounds  per  square  inch,  we  must  first  find   the 


TO    GRADIATE    A    SAFETV    VALVE    LEVER. 

We  have  a  safety  valve  4  inches  in  diameter,  and  spindle  presses 
against  a  point  in  the  lever  that  is  4  inches  from  the  fulcrum  ;  how 
far  must  a  weight  of  1 20  pounds  be  placed  from  the  fulcrum  to 
equal  a  boiler  pressure  of  60  pounds  to  the  square  inch,  when  the 
valve  weighs  8  pounds  and  effective  moment  of  the  lever  is  50 
inch  pounds.  Also  give  the  graduation  marks  on  the  lever  for  40 
and  50  pounds  pressure  with  the  same  weight. 

Formula  V  =  area  x  pressure  -  8. 
V  X  FV  -  50 


F\V  = 


W 


In  this  question  we  require  to  find  distance,  FW.  We  first  find 
area  of  valve  ;  multiply  this  by  pressure  per  square  inch,  and  then 
subtract  weight  of  valve  and  parts  bearing  downward  to  gel  total 
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effective  upward  pressure  ;  tliis  equals  \'  of  I'ormula.  Now  mul- 
tiply total  upward  pressure  by  distance  fulcrum  to  valve  and  sub- 
tract effective  moment  of  lever  ;  result,  divided  by  weig-ht,  equals 
c'istance  fulcrum  to  weight. 

4  X  4=  16  X  .7854=  12.5664,  area  valve. 
12.5664x60  =  753.98,  total  pressure. 
753.98-8  =  745.98,  V,  total  effeciive  pressure. 
745.98x4  =  2983.92,  total  moment  of  valve. 
2983.92-50  =  2933.92,  total  effective  moment  of  valve. 
2933.92 -r  120=24.45  inches  distance  FW. 
Since  the  distance  FVV  =  24.45  inches  for  a  pressure  of  60  pounds 
to  the  square  inch,  we  can  find  what  distance   represents   a   pres- 
sure of  10  pounds  by  dividing-  this  distance    by   6,  the   number   ol 
times  10  is  contained  in  60. 

-'4-45^6  =  4.07. 
Then  for  each  additional  10  pounds  pressure  we  require  to  move 
the  weight  a  distance  of  4.07  inches  further  from  the  fulcrum,  and 
to  find    the   distance    from  the  fulcrum    equal  to  a   pressure  of  40 
pounds,  this  distance  multiplied  by  4  =  FW  ;  therefore, 

FW  at  50  pounds  pressure  =  4.o7  x  5  =  20.35  ins. 
FW  at  40  pounds  pressure  =  4.07  x  4  =  1 6. 28  ins. 
Required  to  find  distance  from  fulcrum  to  valve,  boiler  pressure 
being   50   pounds    to   .square    inch  ;    diameter  of  valve,  4  inches  ; 
weight  of  valve  and  spindle,  10  pounds  ;  distance  valve  to  weight, 
12  inches,  and  weight  150    pounds  ;    moment    of  valve   lever,    40 
inch  pounds. 
Formula  : 

VW  X  W  f  moment 
FV  = ^^ 

4-  X  .7854=  12.5664  square  inches. 
12.5664X50  =  628.32,  total  pressure. 

628.32  -  10  =  618.32,  total  effective  upward  pressure,  or  V. 
12  X  150=  1800  pounds. 
1800  +  40=1840,  total  weight  acting  downwards  at  \'. 
1840  =  618.32  =  2.975    inches    distance    F\' ;     or    distance    F\'    is 
nearly  3  inches. 

StMM.\RY. 

To  FIND  effective  moment  of  lever,  multiply  weight  of  lever  by 
distance  from  its  balancing  point  or  centre  of  gravity  to  fulcrum, 
and  divide  by  distance  from  centre  of  valve  stem  to  fulcrum.  Re- 
sult will  be  effective  moment  of  lever  in  inch  pounds,  or  the  weight 
required  to  raise  valve  off  its  seat  with  nothing  but  lever  holding 
against  steam. 

Til  Fl.vi>  actual  effective  weight  of  ball,  divide  weiglit  of  ball  by 
distance  from  fulcrum  to  valve  stem,  and  multiply  quotient  by  dis- 
tance from  ball  to  fulcrum. 

To  FIND  length  of  lever,  add  together  effeciive  moment  of  lever 
and  weight  of  valve  and  stem,  and  subtract  from  total  pressure 
acting  upwards  against  valve.  Divide  remainder  by  weight  of 
ball,  and  multiply  quotient  by  distance  from  stem  to  fulcrum. 

To  FIND  weight  of  ball,  add  together  the  effeciive  moment  of 
lever  and  weight  of  valve  and  stem,  and  subtract  this  sum  from 
total  pressure  against  valve  at  blowing-off  point.  Multiply  re- 
mainder by  distance  from  fulcrum  to  stem,  and  divide  quotient  by 
length  of  lever  from  fulcrum  to  weight. 

Til  FIND  diameter  of  valve  to  blow  off  at  given  pressure,  add  to- 
gether effeciive  moment  of  lever,  weight  of  valve  and  stem,  and 
effective  weight  of  ball.  Divide  this  sum  by  gauge  pressure,  and 
result  will  be  required  area  of  valve. 

Square  root  of  area  divided  by  .7854  equals  diameter. 

To  Fi.ND  pressure  at  which  a  boiler  will  blow  off,  add  together 
effective  moment  of  lever,  weight  of  valve  and  stem,  and  effective 
weight  of  ball.  Divide  this  sum  by  area  of  valve  in  si|uari'  inches. 
Result  will  be  gauge  pressure  at  which  safety  valve  will  act. 

FL'ND.AMKNTAL  PRINCIPLES   OF    KLECTRIC    FNFROV. 

COM.MON    INIT.S   OF    MEASfRK. 

The  units  commonly  met  with  by  engineers  in  the  study  of  the 
principles  underlying  the  generation,  transmission  and  use  of 
electricity  .ire  the  volt,  ampere,  ohm  and  watt. 

In  di.igram  No.  i  A  is  a  dynamo  or  electric  battery,  and  the 
source  of  electric  energy,  and  the  purpose  of  which  is  to  produce 
a  difference  in  potential  between  the  terminals  B  and  B,.  This 
difference  in  potential  is  measured  in  volts,  and  we  say  that  be- 
tween the  terminals  B  and  B,  there  exists  an  electric  potential  or 
pressure  of  so  many  volts,  written  symbolically  (E.M.F. ) 

Let  us  now  suppose  that  a  difference  in  potential  exists  between 
B  and  B,,  and  that  B  is  the  point  of  higher  pressure  ;  if  we  con- 
nect B  and  B,  together  by  a  substance  capable  of  conducting 
electricity,  there  will  be  a  fiow  from  B  to  B,.  This  flow  of  elec- 
tricity is  known  as  a  current  and  measured  as  amperes. 


The  rate  at  which  current  will  flow  from  B  to  B,  when  joined 
together  by  a  conductor  as  at  C  depends  upon  following  condi- 
tions :  1st,  upon  the  difference  in  pressure  or  electric  potential 
between  B  and  B,  ;   2nd,  upon  cross   section  or  area  of  conductor 


C,  and  upon  length  of  C  and  nature  of  material  of  which  C  is 
composed  ;  lov^  in  other  words,  w'e  may  sa\'  that  the  rate  iit  which 
current  will  flow  through  conductor  C  depends  upon  the  difference 
in  pressure  and  upon  resistance  offered  by  C  to  current. 

Therefore,  the  greater  the  difference  in  potential  the  greater 
the  current. 

When  a  current  flows  through  a  conductor  there  is  a  loss  in  po- 
tential or  voltage  caused  by  the  resistance  of  the  conductor.  This 
resistance  is  measured  in  ohms,  and  consequently  a  conductor  is 
said  to  have  a  resistance  of  so  many  ohms. 

When  a  difference  in  potential  exists  between  B  and  B,,  but  no 
connection  between  them,  there  is  no  flow  of  current  through  the 
dynamo  or  generator  A,  and  therefore  no  work  will  be  done  by 
it.  But  if  conductor  C  is  connected  to  terminals  B  and  B,,  cur- 
rent will  at  once  begin  to  flow-,  and  .\  will  be  compelled  to  do 
work  to  keep  up  the  flow.  The  rate  at  which  this  work  will  be 
done  will  depend  upon  difference  in  potential  between  terminals  B 
and  B,,  and  upon  quantity  of  current  flowing  through  the  circuit. 
This  then  becomes  the  electrical  energy  or  rate  of  doing  work, 
and  the  electric  unit  of  work  or  energy  is  the  watt,  and,  in  accord- 
ance with  above,  equals  the  volts  multiplied  by  the  amperes,  or 
by  the  potential  in  volts  multiplied  by  current  in  amperes. 

The  watt,  then,  is  the  product  of  one  volt  and  one  ampere,  and 
in  energy  or  work  is  equal  to  j{,t  h.p. ,  or  746  watts  are  equivalent 
to  the  mechanical  force  necessary  to  raise  550  pounds  one  foot 
high  in  one  second,  or  33,000  pounds  one  foot  high  in  one  minute. 

The  kilo-watt,  .is  the  n.ame  implies,  equals  1,000  watts. 

The  symbols  commonly  uted  in  formula  to  represent  the  units 
above  described  are  as  follows  : 

E.  or  E.M.F.  equals  electro  motive  force  or  volts. 

C,  the  current  or  amperes. 

R.,  the  resistance  or  ohms. 

W'. ,  or  watts,  represents  the  electrical  energy. 

K.W.  represents  kilo-watts. 

(To  be  Continued.) 


TRADE  NOTES. 

The  Golilie  &  McCulloch  Conip.Tny,  of  t;.ilt,  have  installed  new 
engines  for  the  Oshawa  Malleable  Iron  Works  Company. 

The  Canadian  General  Electric  Company  are  installing  an  150  light 
incandescent  plant  for  the  estate  of  Ross  Bros.,  Buckingham,  tjue. 

The  New  York  oflices  of  the  Western  Electric  Company  have  been 
removed  to  their  new  building  at  S7-67  Bethune  street.  The  retail 
store  in  the  Thames  street  building  is  still  retained. 

The  Rogers  Electric  Company,  of  London,  Ont. ,  are  installing 
eleclric  lights  in  the  .Vnderson  Furniture  Company's  factory,  Woodstock, 
under  subcontr.ict  from  the  .Stevens  Manufacturing  Company. 

We  are  advised  that  the  Montreal  .Street  Railway  Company,  after  .1 
careful  investig.ition  of  the  merits  of  the  various  types  of  motors  operated 
im  their  roads,  have  placed  an  order  for  fifty  additional  G.  E.  1 ,000  motors 
with  the  Canadian  (Seneral  Electric  Company. 

The  Toronto  Eleclric  Motor  Company  have  recently  placed  a  600 
incandescent  light  plant  in  the  Methodist  Book  iV  Publishing  Com- 
pany's building,  Toronto.  The  dynamo  is  direct  connected  with  Ideal 
engine,  manufactured  by  C,oldie  &  McCulloch,  of  Gait. 

The  (Mtawa  Car  Company  have  received  an  order  from  the  Hamilton, 
Grimsby  and  Beamsville  Railway  Company  for  two  cars  of  new 
design,  to  be  50  feet  in  length,  with  baggage  and  mail  compartments. 
These  are  said  to  be  the  largest  street  railway  cars  yet  manufactured  in 
Canada. 

The  Canadian  General  Eleclric  Company  have  received  an  order  for 
a  2,000  light,  .single  ph.ise  alternator  for  Revelstoke,  B.  C.  This 
m.achine,  which  will  !«;  of  their  standard  iron-clad  revolving  armature 
type,  compoundeil  to  secure  aulom.atic  regulation,  will  be  used  to  supply 
incandescent  lighting  in  Revelstoke  and  vicinity. 

The  Toronto  Electrical  Works  has  been  reorganized  and  is  now 
known  as  the  Toronto  Electrical  Works  Co.,  Limited.  The  com- 
pany's offices  and  works  have  also  been  removed  to  commodious  prem- 
ises at  40  to  42  Adelaide  .Street  West.  Simultaneously  with  the 
above  mentioned  changes,  the  company  have  issiu-.l  .i  mw  .md  com- 
prehensive catalogue. 
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AN  ESTEEMED  STREET  RAILWAY 
MANAGER. 

As  a  result  of  the  control  of  the  Birmiiifjham  street 
railway  passir.g  into  the  hands  of  Canadian  capitalists, 
this  country  is  to  lose  one  of  its  most  popular  railway 
managers,  in  the  person  of  Mr.  Granville  C.  Cunning- 
ham, manager  of  the  Montreal  street  railway.  In  com- 
pany with  Mr.  Ross,  Mr.  Cunningham  visited  England 
recently,  when  the  negotiations  for  securing  the  fran- 
chise of  the  Birmingham  road  were  pending,  and  now 
comes  the  announcement  that  he  has  been  appointed 
manager  of  the  Birmingham  system,  while  he  is  suc- 
ceeded as  manager  of  the  Montreal  road  by  Mr.  F.  L. 
Wanklyn,  who  recently  took  charge  of  the  Toronto 
railway  system. 

Mr.  Cunningham's  removal  to  England  is  much  re- 
gretted in  street  railway  circles,  not  alone  by  his  con- 
fr.res  in  other  cities,  but  by  the  employees  under  him. 
As  an  evidence    of  this  the  employees    of  the    Montreal 


Mr.  CjRanville  C  Cunningham. 

street  railway  assembled  at  the  Monument  National 
Hall  on  the  20th  ultimo.  There  were  present  Messrs. 
Duncan  McDonald,  superintendent  ;  F.  P.  Brothers, 
superintendent  of  construction  ;  J.  S.  Vindin,  engineer; 
M.  Watt,  secretary  ;  N.  Graburn,  assistant  superintend- 
ent ;  L.  Landers,  cashier  ;  T.  Casey,  storekeeper  ;  A. 
Alexander,  engineer  of  power  house  ;  W.  G.  Ross, 
controller  ;  H.  R.  Lockhart,  electrician  ;  Dr.  Mount, 
medical  officer  to  the  company  ;  George  Strubbe,  claims 
agent  ;  D.  McQuaid,  foreman  carpenter  ;  H.  Taylor, 
mechanical  superintendent,  and  probably  800  conduct- 
ors, motormen  and  other  employees.  Mr.  McDonald 
read  the  following  address  : 
Granville  C.  Cunningham,  Esq  : 

Dear  Sir, — We,  the  officers  and  employees  of  the 
Montreal  Str'»et  Railway  Company,  have,  with  feelings 
of  deepest  regret,  heard  the  announcement  of  your  re- 
signing the  management  of  the  company,  and  feel  that 
we  cannot  permit  the  occasion  to  pass  without  giving 
expression  to  the  deep  sense  of  the  loss  which  we  are 
about  to  sustain.  In  our  past  connection  we  have  al- 
ways experienced  at  your  hands  that  just  and  fair  treat- 
ment, patient  consideration  and  courtesy  which  have 
won    for    you    our    esteem    and    regard,  and    made  the 


severance  of  your  connection  with  the  company  a 
personal  loss  to  all  uf  us. 

While  moved  with  feelings  of  regret  that  the  relation- 
ship between  us  is  about  to  cease,  we  cannot  but  feel 
gratified  that  you  have  been  called  upon  to  assume  a 
charge  of  greater  importance  and  responsibility,  and  in 
this  and  ever)'  future  position  that  you  may  be  called 
upon  to  fill,  we  offer  to  you  our  best  wishes,  and  we 
pray  that  long  lite,  health  and  happiness  may  be  granted 
to  both  Mrs.  Cunningham  and  3'ourself. 

With  this  expression  of  our  warmest  feelings  and 
regrets  at  your  departure,  we  beg  j'ou  to  accept  the  ac- 
companying remembrance. 

Signed  on  behalf  of  the  officers  and  employees  of  the 
Montreal  Street  Railway  Company. 

The  address  was  accompanied  by  a  magnificent  silver 
tea  and  coffee  set  and  a  beautifully  mounted  cane,  accom- 
panied by  an  illuminated  address,  which  was  framed 
and  contained  the  portrait  of  the  recipient. 

Mr.  Cunningham,  in  replying,  said  the  ovation  was 
as  unexpected  as  it  was  complimentary,  and  he  thanked 
them  all  from  the  bottom  of  his  heart.  He  referred  to 
the  reputation  which  the  employees  of  the  Montreal 
street  railway  enjoyed.  It  was  only  the  oth^r  day,  he 
said,  that  a  gentleman  from  England  had  referred  to 
the  excessive  kindness  and  politeness  of  the  officials  to 
the  travelling  public. 


ROLLER   BEARINGS    FOR    ELECTRIC 
TRACTION. 

"  Roller  Bearings  "  was  the  title  of  a  paper  read 
before  the  British  Association  for  the  Advancement  of 
Science  at  its  recent  convention  in  Toronto,  by  Mr.  W. 
Bayley  Marshall,  M.  Inst.  C.  E.  The  paper  strongly 
advocated  the  employment  ot  roller  bearings  for  electric 
railways,  and  contained  points  of  interest  to  railway 
people.  Among  the  chief  advantages  claimed  for  these 
bearings  by  Mr.  Marshall  are  great  reduction  in  starting 
effort,  decreased  traction  and  revolving  effort,  and 
economy  in  lubrication. 

Concerning  their  adaptability  for  electric  traction  he 
says:  "In  the  case  of  electrical  traction  the  reduced 
starting  effort  is  of  almost  vital  importance,  as  not  only 
does  it  effect  a  very  considerable  saving  in  electrical 
output,  but  also  greatly  reduces  the  serious  rush  of 
current  through  the  motors  at  the  moment  of  starting, 
which  rush  is  due  to  the  fact  that  the  motors  and  load 
have  to  be  started  at  the  same  moment,  with  results 
most  detrimental  to  the  life  of  the  motor.  If  tlfe  neces- 
sary effort  can  be  materially  reduced,  there  will  be  a 
large  economy  effected  under  the  head  of  "Maintenance 
of  Motors."  The  Liverpool  overhead  railway  made 
their  first  trials  with  these  roller  bearings  some  two 
years  ago,  and  are  now  gradually  fitting  them  to  the 
vi'hole  of  their  rolling  stock,  as  they  find  that  since 
their  introduction  they  have,  with  a  slight  modification 
of  their  motors,  been  enabled  to  run  three  instead  of 
two  coach  trains,  the  extra  coach  being  without  motors, 
thus  increasing  the  carrying  capacity  of  their  trains  by 
50  per  cent.  The  contention  that  the  application  of 
roller  bearings  in  the  case  of  electrical  traction  will 
show  a  great  econom)'  under  the  head  ot  "Maintenance 
of  Motors"  has  been  amply  borne  out  by  the  experience 
gained  at  Liverpool." 

In  describing  the  patent  for  roller  bearings  taken  out 
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ELECTRICAL  POWER  TRANSMISSION 

PLANT  AT  THREE  RIVERS, 

QUEBEC. 


Bv  H.   R.   Leyden. 


The  first  long  distance  electrical  power  transmission 
plant  to  be  installed  in  Canada  has  now  been  in  opera- 
tion for  six  months,  with  most  satisfactory  results  both 
from  engineering  and  financial  standpoints.     This  plant 


power  is  applied  to  the  old  system  with  surprisingly  few 
changes  in  the  old  method  of  distribution. 

The  old  plant  consisted  of  two  single-phase  alternators 
of  1,500  and  750  incandescent  lamps  capacity,  and  of 
two  series  arc  dynamos,  one  of  35  and  the  other  of  50 
lamps  capacity.  All  the  dynamos  were  belted  directly 
to  high-speed  steam  engines.  There  was  also  a  suitable 
boiler  plant,  using  bituminous  coal  for  fuel.  In  connec- 
tion with  the  electric   lighting  plant,  there  was  a  pump- 
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has  been  installed  by  the  North  Shore  Power  Company, 
and  transmits  power  from  the  water  fall  at  Grande 
Chute,  on  the  Batiscan  river,  over  a  distance  of  seven- 
teen miles,  to  the  city  of  Three  Rivers.  The  present 
development  is  for  600  horse  power  delivered  at  the  end 
of  the  transmission  line,  but  the  plant  has  been  laid  out 
with  the  view  of  increasing  this  largely  for  future  de- 
mands. The  most  interesting  feature  in  connection 
with  this  transmission  plant  is  the  novel  method  in 
which  the  new  two-phase  power  is  applied  to  an  old 
electric  lignting  plant,  which  had  previously  been  in 
operation,  using  single-phase  alternating  apparatus  and 
a  series  arc  system  driven  by  steam  power.     The  new 


ing  plant  having  capacity  for  delivering  1,000,000  gal- 
lons every  twenty-four  hour^,  which  supplied  the  water 
service  of  the  city.  Both  the  lighting  and  the  pumping 
plants  were  owned  by  the  municipality  of  Three  Rivers, 
and  had  been  operated  by  them  for  over  six  years.  A 
careful  system  of  accounting  has  shown,  however,  that 
even  with  higher  rates  for  service  than  are  charged  else- 
where by  private  companies,  this  municipal  plant  was 
running  behind  every  year.  The  city  authorities,  there- 
fore, decided  to  dispose  of  the  plant  and  stop  the  con- 
tinued outlay  necessary  to  supply  the  yearly  deficits  in 
their  lighting  and  pumping  account.  The  plant  was 
accordingly  sold  to  the  North  Shore  Power  Company  at 
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a  very  larg^e  reduction  from  its  oripfinal  cost,  and  a  con- 
tract made  with  that  company  for  supplying  the  street 
lighting  and  pumping  service  required  by  the  city  at 
rates  which  are  usual  in  cities  of  this  size  and  character. 
The  company,  in  order  to  lessen  the  cost  of  such  ser- 
vice, decided  to  employ  water  power,  which  is  quite 
plentiful  in  this  portion  of  the  province  of  Quebec.  The 
most  available  powers  were  at  considerable  distances 
from  the  city,  and  the  cost  of  transmission  was  at  first 
thought  to  be  too  great,  but  a  careful  investigation 
went  to  show  that  by  utilizing  the  Grande  Chute  of  the 
Batiscan  river  the  cost  of  the  transmission  line 
would  be  comparatively  small,  and  that  the  necessary 
investment  for  the  hydraulic  and  electrical  plant  would 
pay  a  very  good  return. 

THE    WATER    POWER. 

This  beautiful  water  fall,  a  view  of  which  is  shown  in 
cut  No.  1,  was  almost  ideal  for  a  development  of  this 
character ;  the  waters  of  the  Batiscan  at  this  point 
tumble  over  rocky  ledges,  giving  a  total  tall  of  sixty 
feet  within  a  distance  of  100  yards.     The  Batiscan  river 


nearly  all  the  dam  work  for  its  utilization  had  already 
been  done  by  some  volcanic  upheaval,  so  that  it  only  re- 
quired the  expenditure  of  a  little  over  $1,000  on  masonry 
work  to  render  the  large  natural  force  of  this  power 
available  in  a  very  convenient  form. 

A  general  view  of  the  premises  is  shown  in  illustra- 
tion No.  2.  It  will  be  seen  that  only  a  short 
length  of  stone  masonry  work  was  necessary  to  form  the 
dam  and  head  gate  construction.  The  stone  for  this 
work  was  procured  on  the  spot  by  blasting  away  por- 
tions of  the  ledge,  and  the  dam  was  built  directly  on  the 
granite  rock  which  formed  the  crest  of  the  fall.  The 
artificial  dam  only  extends  half  way  across  the  stream, 
the  other  part  being  a  natural  spillway  over  which  the 
waters  fall,  as  shown  in  view  No.  i. 

From  the  head  gates  the  water  is  conducted  in  a  steel 
flume  down  through  a  natural  gulley  directly  underneath 
the  power  house,  a  distance  of  400  feet.  The  flume  is 
6'  6"  in  diameter,  and  is  built  up  in  6'  lengths  of  one- 
quarter  inch  boiler  plate,  supporting  foundations  being 
built  underneath  it  every  15  feet.      It  is  the  intention  to 


No.  2 — General  View  of  the  Property  and  Power  Hoise. 


always  has  a  large  and  regular  flow  of  water  in  all  sea- 
sons of  the  year,  being  fed  by  large  lakes  a  long  dis- 
tance back  in  the  Laurentian  Mountains.  The  power 
of  the  whole  fall  is  estimated  at  over  3,000  horse  power, 
but  only  a  portion  of  this  is  utilized  for  the  present  re- 
quirements of  the  plant.  In  addition  to  this  large  and 
constant  flow  of  water,  this  fall  has  the  particular 
advantage  of  being  free  from  a  bug-bear  of  all  water 
power  plants  in  cold  climates — frazil.  This  is  a  peculiar 
ice  formation  differing  both  from  anchor  ice  and  slush 
ice,  and  which  is  much  more  dangerous  to  water  wheels 
and  racks  than  either,  for  it  does  not  usually  float  on  the 
surface  of  the  water,  especially  if  the  current  is  swift. 
It  forms  only  in  open  water,  and  in  still  water  will  rise 
to  the  top,  so  that  the  only  reliable  method  of  avoiding 
its  dangers  is  to  have  a  large  still  body  of  water  above 
the  dam.  Immediately  above  the  Grande  Chute  the 
water  is  dead  and  covered  with  ice  in  w-inter  for  a  mile 
and  a  half  up  stream,  so  that  there  is  no  fear  from  this 
source. 

This  magnificent  power  seems  to  have  been  designed 
by  nature  for  the  purpose  to  which  it  is  now  being  put  ; 


cover  the  flume  before  cold  weather  sets  in  with  spruce 
boughs,  over  which  the  snow  covering  will  make  a  pro- 
tective blanket  against  the  intense  cold  of  winter. 

THE    POWER    HOUSE. 

The  power  house,  shown  in  cut  No.  2,  is  a  substantial 
stone  structure,  and  has  for  its  foundation  a  flat  ledge 
of  granite.  It  is  62'  in  length  by  36'  in  width,  and  is 
designed  in  such  a  way  as  to  allow  an  increase  of  the 
present  equipment  as  the  demand  for  power  grows  be- 
yond the  present  wheel  installation  of  800  horse  power. 

The  lower  end  of  the  steel  flume  is  terminated  by  a 
large  head  sheet,  which  is  provided  with  a  gate  valve 
for  draining  when  the  water  is  shut  out  ;  a  few  feet 
from  the  lower  end,  and  directly  beneath  the  wheel 
cases,  the  water  for  supplying  the  turbine  is  taken  from 
the  feeder  or  flume  by  means  of  two  branch  pipes,  these 
branch  pipes  leading  vertically  upward  and  connecting 
with  the  wheel  cases,  and  being  supplied  with  shut-off 
gates  to  clear  the  turbines  of  water  when  rec,uired. 

The  wheel  cases  stand  directly  on  the  floor  of  the 
power  house  on  iron  girders   supported  by  heavy  stone 
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walls.  They  are  built  of  5/16"  boiler  plate  6' in  diameter, 
with,  heavy  cast  iron  heads,  terminating  in  heavy  quarter 
turn  elbows  30"  in  diameter,  each  of  the  elbows  forming 
the  discharge  of  one  of  the  turbines,  and  at  the  same 
time  providing  a  bearing  for  the  shaft  which  runs  en- 
tirely  through  the  case.  The  wheels  are  20"  in  diameter, 
two  being  mounted  on  each  shaft,  and  are  arranged  so 
that  they  discharge  in  opposite  directions,  equalizing 
the  thrust  and  giving  an    even    and    uniform    power  on 


No.   T,-  Onk  ok  thk  W'atkr  W'ukkls,  in  Case. 

the  wheel  shaft.  Each  unit  of  two  20' wheels  gives  over 
400  horse  power  under  a  50'  head,  running  at  400  revo- 
lutions. The  turbine  shafts  are  connected  directly  to 
the  generator  shafts,  thus  doing  away  with  the  gearing 
and  forming  an  ideal  way  of  driving  the  generators. 

Cut  No.  3  gives  an  illustration    of  one    of  the  cases, 
with  its  arrangement,    taken    from   a   drawing  prepared 


are  of  the  S.  K.  C.  two-phase  type,  of  240  kilowatts 
capacity  each,  and  were  supplied,  together  with  the 
rest  of  the  electrical  equipment,  by  the  Royal  Electric 
Company,  of  Montreal.  The  generators  are  connected 
directly  to  the  turbine  shaft  by  means  of  a  flexible  in- 
sulated coupling.  These  couplings  are  made  of  sole 
leather  links,  which  connect  projecting  pins  on  the 
generator  and  turbine  halves  of  the  coupling.  They 
have  proved  extremely  satisfactory  in  service  even 
when  the  shafts  have  not  been  in  true  align- 
ment. The  exciters,  of  which  there  is  one  for 
each  machine,  are  belted  to  the  other  end  of  the 
generator  shaft. 

The  current    is    generated    at    a  pressure  of 
2,400  volts,  and  at  a  frequency  of    16,000   al- 
ternations per  minute.       This    periodicity  was 
adopted     because    the    electrical    distributing 
apparatus  at    Three    Rivers  was  designed   for 
this  number  of  alternations,  and  it  was  not  con- 
sidered   advisable    to    change    it.      A  neat  switchboard 
of  white  marble  has  been  installed  to  properly  regulate  the 
generators,  which  are  designed  to  operate  in  parallel. 

From  the  switchboard  the  current  is  carried  to  the 
step-up  transformers,  where  the  pressure  is  raised  to 
12,000  volts. 

These  transformers  are    placed    in    a   separate  room, 


No.  4 — Interior  ok  Gknkratini;  Plant. 


for  the  plant,  which  will  show  more  fully  the  compact- 
ness of  this  design.  The  wheels  are  of  the  Crocker 
type,  and  they,  together  with  the  flume  and  head  gate 
work,  were  supplied  and  installed  by  the  Jenckes 
Machine  Company,  of  Sherbrooke,  Quebec. 

THE  GENERATING    PLANT. 

The  interior  of  the  generator  plant  is  shown  in  cut  No. 
4.     The  electric  generators,    of  which    there  are  two, 


which  is  divided  from  the  main  room  by  a  glass  par- 
tition. A  view  of  the  step-up  transformer  room  is 
shown  in  cut  No.  5.  The  transformers  are  in  60  kilo- 
watt units,  or  four  for  each  phase  of  the  plant  ;  they 
are  of  the  self-cooling  type,  using  neither  air-blast  or 
water  to  keep  the  temperature  down.  The  primary 
and  secondary  coils  of  each  transformer  are  controlled 
by  separate  switches,  so  that  they  can  be  readily  thrown 
in  or  out  of  service  as    required.     The   switches  on  the 
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12,000  volt  side  are  of  the  S.  K.C.  non-arcing  plug  type, 
as  can  be  seen  from  the  illustration.  These  switches 
will  break  a  12,000  volt  arc  effectually,  with  no  danger 
to  the  operator  or  the  switch,  and  form  a  valuable 
adjunct  to  the  plant.      The  2,400  volt  switches  are  of  the 


Considerable  difficulty  was  experienced  in  procuring 
insulators  suitable  for  this  work.  The  requirement 
was  that  they  should  stand  a  high  voltage  stress  of 
40,000  volts  for  five  minutes  when  placed  in  a  salt 
water  bath,  and  the  hole  for  the  pin  also  filled  with  salt 


N'o.  5 — Stki'-ip  Transformhr  Room  and  High  Potential  Switchboard. 


ordinary  jack-knife  type.  On  this  step-up  transformer 
board  there  are  also  placed  two  static  ground  detectors; 
they  are  for  indicating  any  grounds  on  the  transmission 
line,  and  are  connected  directly  to  the  high  pressure 
wires.  From  this  board  the  wires  are  led  to  the  cupola 
on  the  roof  of  the  building  by  means  of  the  porcelain 
line  insulator  construction  shown  in  the  illustration. 

Taking  it  as  a  whole,  this  power  house  is  a  model  of 
neatness  and  compactness  for  a  plant  of  this  kind. 
The  interior  is  painted  white  throughout,  and  presents 
a  clean  and  cheerful  appearance. 

From  the  power  house  the  transmission  line  leads  di- 
rectly up  the  side  of  the  mountain,  and  tnence  off  onalmost 
a  straight  line  to  Three  Rivers.  The  country  through 
which  it  passes  is  diversified  between  bush,  public  high- 
way, farm  division  lines,  and  finally  along  the  right  of 
way  of  the  Canadian  Pacific  Railway,  which  it  follows 
for  the  last  eight  miles. 

LINE  CONSTRUCTION. 

The  line  construction  is  shown  in  cut  No.  6.  The 
transmission  circuit  consists  of  four  bare  copper  wires. 
No.  4  B.  &  S.  gauge.  This  transmits  the  full  power  of 
the  two  generators  over  the  17  miles  with  a  total  loss 
of  ten  per  cent.,  of  which  a  little  more  than  two  per 
cent,  is  due  to  induction.  The  poles  used  are  of  white 
cedar  35'  in  length  and  6"  in  diameter  at  the  top,  set  5' 
in  the  earth.  The  wires  are  placed  18"  apart,  and  sup- 
ported  on    special    high    voltage    porcelain    insulators. 


water.      Of  the  first  lot  supplied  almost  all  failed  in  the 
test  and    were    not    accepted.      Another    manufacturer. 
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No.  6 — Method  ok  Line  Construction. 

however,    supplied    insulators    of   which    less  than   2% 
failed  under  this  test. 

The  pins  supporting  the  insulators  are  made  specially 
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tall  to  keep  the  wires  free  from  wet  snow,  which  falls 
heavily  in  this  region. 

This  line  construction  is  giving  very  satisfactory 
results,  the  only  accident  being  on  the  first  night  of  the 
operation,  when  a  lirtib  of  a  tree  got  across  the  wires, 
the  result  being  that  the  limb  and  the  wire  were  both 
burned  off  at  that  point.  Since  then  there  has  been  no 
trouble  whatever. 

On  the  top  of  the  poles  and  at  each  end  of  the  cross 
arms  are  fastened  lines  of  ordinary  barbed  fence  wire  as 
a  lightning  protector.  These  wires  are  attached  with 
ordinary  staples  and  grounded  at  every  sixth  pole,  by 
means  of  extending  a  galvanized  iron  wire  down  through 
an  iron  pipe  planted  beside  the  pole.  This  lightning 
protection    is     supplemented     by     banks     of    lightning 


the  side  of  the  bridge  is  used.  The  wires  run  directly  to 
the  old  power  house  at  Three  Rivers,  which  is  used  as 
a  distributing  station.  Here  step-down  transformers 
are  used  to  reduce  the  pressure  to  1,100  volts,  which  is 
the  voltage  formerly  employed  in  the  old  lighting  ser- 
vice. A  transformer  board  similar  to  the  one  in 
the  power  house  at  Grand  Chute  is  used  to  cut  in  and 
out  each  individual  transformer.  The  transformers 
used  for  incandescent  lighting  are  made  with  regulating 
secondaries,  so  that  the  voltage  on  the  lighting  circuits 
can  be  controlled  from  here  as  well  as  at  the  generator. 
The  old  incandescent  circuits  were  attached  just  as  they 
were,  no  change  of  any  character  being  necessary. 
The  employment  of  16,000  alterations  in  the  new  plant 
allows  the  use  of  the  old  transformers,  while  if  a  lower 
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arresters  at  each  end  of  the  line.  This  method  of 
lightning  protection  has  proved  itself  thoroughly 
efficient  during  the  past  summer,  in  which  time  there 
occurred  numerous  electric  storms  without  producing 
any  trouble. 

A  telephone  line,  which  is  not  shown  in  the  cut,  was 
afterwards  strung  by  using  ordinary  galvanized  iron 
wire  attached  to  side  brackets  below  the  cross  arms. 
Ericson's  anti-induction  instruments  are  used  and 
no  annoying  hum  is  experienced.  The  ordinary 
solenoid  instruments,  which  were  first  installed,  did 
not  operate  well  when  the  line  was  heavily  loaded. 

The  line  crosses  the  St.  Maurice  river  on  the  high- 
way bridge  just  outside  of  the  city  of  Three  Rivers  ; 
here  the  ordinary  cross-arm  construction  built  out  from 
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frequency  had  been  employed,  it  would  have  been  neces- 
sary to  change  them  for  new  ones  designed  for  the  lower 
periodicity.  The  incandescent  service  is  much  im- 
proved since  it  has  been  operated  in  this  manner  in- 
stead of  by  means  of  the  old  steam  plant. 

THE  .ARC   I.IC.HTINr.  SYSTEM  .\Nf)  SVNCHRONOIS   MOTOR. 

Cut  No.  7  shows  the  arrangement  for  supplying  the 
arc  lighting  service.  This  was  formerly  supplied  by 
two  Royal  arc  dynamos,  shown  to  the  left  of  the  illus- 
tration, belted  direct  to  the  engine  pulleys.  The  new 
arrangement  is  to  use  the  old  1,500  light  single  phase 
alternator  as  a  synchronous  motor  operating  from  one 
phase  of  the  two  phase  circuit  to  drive  the  arc  machines 
instead  of  the   engine,  the  other    parts   of  the  arc  sys- 
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tem,  switchboard,  connections,  circuits  and  lamps  re- 
maining the  same.  The  dynamos  were  not  even  moved 
from  their  former  position,  so  that  in  case  of  accident  to 
the  water  power  the  old  belts  can  be  put  on  and  the 
plant  operated  by  the  steam  engines  as  before.  All  that 
was  required  to  accomplish  this  change  was  to  place  a 
shaft  overhead  to  which  all  machines  are  belted,  and  to  in- 
stall a  10  horse  power  induction  motor  to  bring  the  old 
alternater  into  synchronism  with  the  generators  at  the 
power  house.  Clutch  pulleys  are  used  for  driving  the 
arc  machines,  so  that  the  starting  motor  has  only  to 
start  the  synchronous  motor  and  the  shaft.  When  the 
synchronous  motor  is  brought  to  speed,  the  current  is 
thrown  on  and  it  immediately  takes  the  load  and  the 
starting  motor  is  shut  down  ;  the  arc  dynamos  are  then 
thrown  into  service  with  the  clutch  pulleys  and  the  arc 
lamps  operated  in  an  entirely  satisfactory  manner. 
This  is  another  reason  for  employing  16,000  alternations, 
for,  if  a  lower  periodicity  had  been  employed,  the  old 
alternator  being  a  16,000  alternations  machine,  could  not 
have  been  used  for  this  purpose. 

It  is  found  that  60  kilowatts  delivered  from  one  phase 
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ot  the  generator  will  supply  all  the  loss  in  transmission, 
the  losses  in  the  motor,  shafting  and  arc  machines,  and 
operate  78  1,200  candle  power  lamps,  with  their  circuits, 
which  are  about  four  miles  in  length.  The  simplicity 
and  economy  of  this  method  of  operating  an  old  plant 
is  strongly  in  favor  of  the  flexibility  of  the  two  phase 
system  for  transmission  work. 

SWITCHBOARD  .-VT  DISTRIBUTING  STATION. 

Cut  No.  8  shows  the  switchboard  used  at  the  dis- 
tributing station.  It  is  composed  of  two  panels  of 
white  marble,  having  the  instruments  mounted  directly 
on  the  slab  ;  the  right  hand  panel  is  for  the  synchronous 
motor.  The  ampere  meter  at  the  top  is  provided  with  a 
short-circuiting  switch,  so  that  it  can  be  cut  out  when  the 
plant  is  in  operation  ;  it  is  only  used  for  the  purpose  of 
properly  adjusting  the  field  of  the  synchronous  motor, 
so  that  it  takes  the  least  amount  of  current  ;  that  is,  it 
is  neither  over  nor  under  excited,  so  as  to  produce  lead- 
ing or  lagging  cut  rents.  Below  the  ampere  meter  is  a 
synchronizer  of  the  ordinary  three  lamp  type,  and  on 
either  side  are  seen  the  handles  of  duplex  fuse 
blocks,  which  are  on  the  back  of  the  board  ;  they  are 
provided  with  two  fuses  each,  so  that  if  one  should 
blow,  by  throwing  this  handle  the  other  is  immediately 


thrown  into  service.  Below  are  shown  the  main 
switch,  the  field  switch  and  exciter  rheostat,  and  the 
four  pole  two  phase  starting  motor  switch.  The  left 
hand  panel  shows  the  incandescent  distributing  board  ; 
it  is  for  two  circuits,  such  being  the  old  distribution. 
Each  circuit  is  provided  with  an  ampere  meter,  two 
fuse  blocks,  main  switch  and  transformer  regulator 
head.  In  addition,  there  is  an  "  S.  K.C."  static  ground 
detector  and  a  voltmeter,  each  capable  of  being  thrown 
on  either  circuit  by  means  of  a  changing  switch. 

PUMPING  PLANT. 

The  pumping,  which  is  done  in  the  same  building, 
was  formerly  performed  by  a  duplex  steam  pump.  This 
plant  is  now  being  replaced  by  two  triplex  double  acting 
power  pumps,  each  driven  by  a  two  phase  motor  ;  one 
of  these  pumps  will  be  sufficiently  large  for  the  ordinary 
service,  but  the  second  will  be  started  in  case  of  fire  or 
extra  calls  upon  the  plant.  The  water  will  be  pumped 
directly  into  the  mains,  no  reservoir  or  gravity  pressure 
being  employed.  In  order  to  utilize  the  constant  speed 
of  the  motors,  the  discharge  pipes  of  the  pumps  will  be 
provided  with  relief  valves,  so  that  whenever  the  pres- 
sure in  the  mains  exceeds  the  prescribed  limit,  the  extra 
water  will  run  back  to  the  suction  pipes  through  the 
relief  valve. 

This  simple  arrangement  will  enable  the  company  to 
perform  all  the  lighting  and  pumping  service  of  the  city 
by  means  of  the  water  power  seventeen  miles  distant 
and  to  close  down  the  steam  plant  entirely.  The  steam 
plant,  however,  will  still  be  retained  as  an  emergency 
plant  in  case  any  accident  should  interrupt  the  water 
power  service. 

The  changes  above  described  have  been  accomplished 
with  no  interruption  of  the  old  service,  and  have  utilized 
all  the  electrical  apparatus  except  the  750  light  alterna- 
tor, which  is  now  not  required.  No  money  whatever 
has  been  required  for  changing  the  distributing  system 
in  order  to  accommodate  it  to  the  two  phase  current 
transmitted  from  the  water  power,  and  in  accomplishing 
this  the  arc  and  incandescent  services  have  both  been 
very  greatly  improved. 


ELECTRIC  VS.  STEAM  RAILWAYS. 

Steam  railways  have  now  to  reckon  with  the  com- 
petition offered  by  electric  roads  for  local  passenger 
traffic  in  the  vicinity  of  cities.  The  only  way  in  which 
the  steam  roads  can  hope  to  retain  a  fair  share  of  this 
traffic  is  by  meeting  the  low  rates  offered  by  the  electric 
roads.  We  are  told  that  the  Grand  Trunk  Railway  Com- 
pany lost  a  valuable  passenger  business  between  Hamil- 
ton and  Burlington,  by  refusing  to  meet  the  wishes  of 
the  people  in  the  matter  of  a  reduction  of  rates.  In 
consequence  of  this  refusal,  the  people  who  had  been 
accustomed  to  travel  on  the  steam  road  transferred 
themselves  to  the  Burlington  Electric  Railway  Com- 
pany's cars.  When  the  Grand  Trunk  people  saw  their 
traffic  slipping  away  from  them,  they  announced  a 
reduction  in  rates  to  the  figure  which  they  had  pre- 
viously refused  to  grant.  Their  offer  came  too  late, 
however.  They  had  antagonized  their  customers,  who, 
having  found  the  electric  road  cheaper  and  more  con- 
venient, refused  to  come  back.  As  a  result  the  G.T.R. 
trains  are  running  light  and  the  electric  road  is  doing 
a  rattling  trade. 


The  Jenckes  Machine  Co.,  of  Sherbrooke,  shipped  last  week  a 
complete  tramway  plant  to  the  Lucky  Jim  Mines,  at  Sandon,  B.C. 


October,  1897 


CflNflDIAN     ELECTRlCflli     NEWS 


THE  STEAM  ENGINE  INDICATOR.  * 

Bv  G.  B.   Risi.EK. 

The  indicator  is  an  indispensable  assistant  lo  the  engineer,  and  of  late 
years  it  has  become  evident  that  intelligent  and  wide-awake  steam  plant 
owners  recognize  the  necessity  for  such  a  valuable  instrument,  and  they 
are  also  appreciating  the  services  of  the  engineer  who  is  competent  to 
use  it  properly. 

The  indicator  diagram  is  actually  the  only  means  of  showing  on  paper 
what  really  takes  place  in  a  cylinder.  To  read  an  indicator  card  cor- 
rectly is  not  an  easy  matter,  and  in  order  to  be  able  to  do  so,  consider- 
able study  and  practice  are  necessary.  The  handling  of  such  a  delicate 
instrument  requires  a  great  deal  of  care,  and  sometimes  considerable 
skill  and  ingenuity  must  be  employed  in  making  the  needed  attach- 
ments. By  its  ilse  many  stumbling-blocks  will  be  removed,  while  the 
calculations  and  geometrical  work  which  the  engineer  will  be  impelled 
to  make  in  connection  with  it  will  lead  to  the  acquisition  of  a  good, 
general  knowledge  of  the  whole  subject.  Careful  consideration  of  the 
diagrams  from  diflTerent  engines,  under  varied  conditions,  cannot  fail  to 
lead  to  thought  and  investigation.  A  general  knowledge  of  the  law  of 
gastrs  (especially  Mariolte's  law)  is  needed,  and  a  study  of  physics, 
mensuration  and  mechanics  is  most  beneficial. 

In  order  to  determine  the  most  economical  plan  of  operating  a  steam 
plant,  many  tests  are  made.  Such  tests  if  properly  conducted  are 
valuable,  and  are  much  to  be  appreciated  by  steam  plant  owners,  who 
will  find  it  to  their  interest  to  give  every  encouragement  and  assistance 
lo  the  engineer  along  this  line.  The  diagrams  traced  by  the  indicator 
pencil  will  vary  widely,  and  depend  on  the  condition  of  the  different 
engines  from  which  they  are  taken,  and  it  therefore  becomes  necessary 
to  know  how  to  interpret  these  variations  correctly.  This  information 
the  engineer  can  only  acquire  through  the  processes  of  reasoning  and 
hard  study.  In  attaching  the  mdicator  considerable  skill  is  sometimes 
needed,  and  circumstances  must  determine  what  plan  can  best  be  em- 
ployed. The  reducing  motion  must  be  such  that  it  will  give  to  the 
paper  barrel  in  its  reduced  scale  an  eNact  reproduction  of  the  movement 
of  the  piston. 

Examine  your  indicator  and  see  that  every  part  of  it  is  moving  freely, 
has  no  lost  motion,  and  is  well  oiled.  A  cord  that  will  stretch  is  to  be 
avoided.  Good  judgment  is  required  in  putting  the  proper  tension  on 
the  paper  barrel  spring  for  differently  speeded  engines.  The  indicator 
springs  should  be  tested  occasionally  to  see  if  they  agree  with  a  standard 
steam  gauge  of  known  accuracy.  Do  not  use  too  light  a  spring  for  the 
pressure.  If  the  instrument  is  a  reliable  one,  and  the  necessary  pre- 
cautions have  been  taken  in  ever>'  particular,  the  diagram  will  then 
show  you  the  pressure  acting  on  the  piston  on  both  sides,  and  at  any 
part  of  the  stroke  during  one  revolution  of  the  engine,  and  that  is  all  it 
will  do.  Know  ing  the  scale  of  the  spring,  it  is  an  easy  matter  to  deter- 
mine the  pressure  at  any  point  of  the  stroke.  This  little  tell-tale  instru- 
ment will  leave  on  a  piece  of  paper  a  good  deal  of  information,  pro- 
viding the  atmospheric  pressure  line  is  properly  established  on  the  dia- 
gram. It  is  of  the  greatest  importance  that  this  line  be  drawn  correctly 
as  it  is  the  neutral  line  of  the  diagram,  and  from  it  all  pressures  above 
and  below  must  be  determined.  After  removing  the  card  from  the 
paper  barrel  it  is  advisable  that  all  data  be  made  on  it  as  complete  as 
possible,  and  then  will  its  study  be  pleasant  and  profitable. 

The  following  terms  are  used  in  speaking  of  the  different  lines  and 
curves  :  The  atmospheric  line,  vacuum  line,  admission  line,  steam  line, 
exhaust  line,  counter  pressure  line,  compression  and  expansion  curve. 
The  beginning  and  termination  of  some  of  these  lines  are  cilled  points, 
and  thtir  continuation  indicates  periods  in  the  stroke  of  the  piston. 
Technical  terms  for  pressure  are  as  follows  :  Boiler  pressure,  absolute 
pressure,  initial  pressure,  cut-off  pressure,  terminal  pressure,  back 
pressure,  and  mean  effective  pressure.  The  mean  effective  pressure  is 
what  we  must  find  in  order  to  calculate  the  indicated  horse  power  of  the 
engine,  and  the  indicator  card  is  the  only   means  of  getting  it  correctly. 

Having  once  established  the  mean  effective  pressure  from  the  diagram, 
the  work  done  in  one  stroke,  in  foot  pounds,  can  be  calculated  as  fol- 
lows :  Multiply  144  by  the  mean  effective  pressure,  and  by  the  cylinder 
volume  in  cubic  feet,  displaced  by  the  piston.  Two  simple  and  easily 
remembered  rules  for  finding  the  indicated  horse  power  when  the  mean 
effective  pressure  is  known,  are  as  follows  :  I.  Multiply  the  mean  effec- 
tive pressure  by  the  cylinder  area  in  square  inches  and  by  the  piston 
speed  in  feet  per  minute,  and  divide  by  33,000.  2.  Multiply  the  mean 
effective  pressure  by  the  length  of  the  stroke  in  feet,  by  the  area  of  the 
cylinder  in  square  inches,  and  the  number  of  strokes  per  minute,  and 
this,  divided  by  33,000,  will  equal  the  indicated  horse  power.  From 
the  foregoing  it  can  easily  be  seen  that  the  indicator  is  invaluable  in  de- 
termining the  work  done  by  an  engine. 

But  this  is  not  all,  by  any  means.  An  analysis  of  the  expansion  curve, 
which  requires  considerable  knowledge  and  accurate  working  from  a 
geometrical    and   arithmetical    standpoint,  is   of   great   value,   and    the 

*  Paper  read  before  the  Canadian  Association  of  Stationary  Engineers  at  their 
annual  convention  at  Brockville,  Ont.,  August  19th,  1897. 


nearer  the  actual  expansion  curve  of  the  diagram  approaches  the  theo- 
retical (often  called  the  equilateral  hyperbola)  the  greater  will  be  the 
economy.  A  considerable  deviation  from  the  actual  and  the  hyperbolic 
curve  impels  the  engineer  to  think  and  to  reason  out  the  cause.  A 
leaky  piston,  a  leaky  steam  valve,  re-evaporation  in  a  cylinder,  or  a 
leaky  exhaust  valve— all  these  tend  to  bring  about  an  expansion  curve, 
which  is  not  in  accordance  with  the  law  of  gases  laid  down  by  Mariotte, 
viz.,  that  the  volume  should  vary  inversely  as  the  pressure.  This,  of 
course,  is  to  some  extent  an  impossibility  in  an  engine  cylinder,  owing 
to  loss  of  heat  and  leakage.  Nevertheless,  diagrams  have  been  taken 
from  steam  engines  which  are  a  credit  to  the  engineer,  as  well  as  to  the 
engine  builder,  and  are  almost  identical  in  the  expan.sion  curve  to  the 
hyperbola.  It  is  not  advisable  to  come  to  hasty  conclusions  in  regard 
to  the  expansion  and  compression  curve,  as  well  as  other  lines,  because 
the  laws  of  nature  can  have  quite  an  influence  in  this  respect,  owing  to 
the  surroundings  and  conditions  undeT  which  a  steam  engine  may  be 
working.  The  engineer  well  knows  that  dry  steam  should  be  furnished 
to  an  engine  ;  therefore,  it  is  reasonable  to  state  that  the  steam  boiler 
at  times  can  be  held  responsible  for  a  diagram  which  does  not  approach 
the  ideal.  If  the  steam  pipe  leading  to  the  boiler  is  too  small  in 
diameter,  the  indicator  diagram  will  give  an  indication  of  it,  but  this 
should  be  verified  wilh  the  diagrams  taken  direct  from  the  steam  chest 
or  the  steam  pipe.  The  indicator  card  will  furnish  the  means  of  know- 
ing how  the  steam  is  distributed  in  the  cylinder.  If  the  valve  gear  is 
not  properly  working  the  card  will  show  it.  With  calculations  from  the 
diagram  we  can  find  with  what  sort  of  economy,  mechanically  and  ther- 
modynamically,  the  engine  is  working,  and  if  underloaded  or  over- 
loaded the  engineer  will  be  in  a  position  to  advise  his  employer  exactly 
what  changes  should  be  made  in  order  to  insure  greater  economy  in 
fuel.  The  steam  line  may  show  considerable  initial  expansion  or  loss  of 
boiler  pressure,  and  the  back  pressure  line  can  point  out  excessive  re- 
sistance to  the  piston.  Both  cases  are  evidence  of  wasteful  expenditure 
of  steam. 

Economy,  to  the  engineer,  means  keepmg  down  the  fuel  account, 
having  small  bills  for  repairs,  little  or  no  loss  from  shut-downs,  regular 
speed,  and  the  least  possible  loss  from  deterioration.  The  engineer 
must  be  guided  by  circumstances,  and  if  he  finds  himself  confronted 
with  conditions  that  render  the  attaining  of  strict  economy  impossible, 
he  then  can  only  make  the  best  of  bad  surroundings.  .Steam  engine 
economy  is  made  up  of  many  factors,  and  it  is  to  be  hoped  that  the  end- 
less study  and  exertion  on  the  part  of  the  intelligent  and  ambitious  en- 
gineer will  be  appreciated  by  the  employer. 

It  is  my  belief  that  many  steam  plant  owners  or  managers  are  willing 
to  assist  the  engineer  financially  in  obtaining  such  an  instrument  as  the 
indicator,  as  well  as  other  most  valuable  appliances,  which  would  ser%'e 
as  aids  in  many  instances  to  the  greatest  economy. 

My  employers.  The  Advertiser  Printing  and  Publishing  Company,  of 
London,  have  recognized  the  wisdom  of  this,  and  assisted  me  to  the  ex- 
tent of  $50  in  purchasing  an  indicator  in  1893,  and  also  obtaining  for 
me  in  1896  a  free  engineer's  scholarship  with  the  International  Corres- 
pondence Schools,  in  .Scranton,  Pa. 


RECENT  CANADIAN  PATENTS. 
Patents  have  recently  been  granted  in  Canada  for  the  following 
electrical  and  steam  engineering  devices  :  No.  56,453,  electric  railway, 
Harry  C.  Reagen,  jr.,  Philadelphia,  Pa.;  No.  56,457,  steam  boiler, 
Edward  J.  Cusack,  Havelock,  N.  B. :  No.  56.464,  st'iam  engine,  Johan 
Burchardt  Opsahl,  Toronto  ;  No.  56,501,  electric  furnace,  John  Joyce, 
Andover,  and  James  .A..  Denther,  Boston,  Mass. ;  No.  56,504,  ore  re- 
ducing electrical  machine,  Charles  P.  Tatro,  Seattle,  Wash.;  No.  56,- 
578,  application  of  telephone  to  electric  bell  systems,  Frederick  Hodg- 
son, Hampstead,  and  George  A.  Edwards,  Peckham,  .Surrey,  England; 
No.  56,580,  governor  for  waterwheels,  .Marcus  P.  Schen.k,  Springfield, 
Mass.;  No.  56,632,  governor  for  steam  engines,  E.  B.  Thornburn, 
Highlstown,  New  Jersey;  No.  56,649,  rotary  engine,  David  Morgan, 
Launceton,  Tasmania  ;  No.  56,653,  feed-water  heater  and  condenser, 
James  M.  Keller,  Denver,  Col. ;  No.  56,660,  electrode  for  storage  or 
secondary  batteries,  Paul  Ferdinand  Ribbe,  Lessingstrasse,  Prussia, 
Germany  ;  No.  56,662,  storage  battery,  Albrecht  Heil,  Frankisch, 
Crumbach,  Germany  ;  No.  56,683,  steam  boiler,  Edward  .Makin,  Man- 
chester, Eng. ;  No.  56,684,  steam  generator,  Edward  Makin,  Man- 
chester, Eng. ;  No.  56,759,  dynamo  electric  machine,  Wm.  M. 
Morday,  Loughborough,  Eng.;  No.  56,760,  safety  device  for  electric 
circuits,  Lewis  G.  Rowland,  Camden,  N.J.;  No.  56,761,  telegraph  or 
telephone  cable  and  their  connections,  James  M.  Barr  and  C.  E.  S. 
Phillips,  Castle  House,  Kent,  Eng.;  No.  56,782,  switchlnKird  annunci- 
ator. Hell  Telephone  Company,  Montreal  ;  No.  56.794,  steam  gener- 
ator, David  M.  Thompson,  Providence,  R.I. ;  No.  56,798,  steam  indi- 
cator, Karl  Mastard  and  Wilhelm  Beerensson,  Berlin,  Prussia,  Germany; 
No.  56,806,  rotary  engine,  Eber  B.  Tree,  Wo>Klstock,  and  Robert  H. 
Eldon,  Toronto  ;  No.  56,808,  telephone  toll  apparatus,  .Si^fried  Sil- 
berberg.  New  York,  N.  V. ;  No.  56,809,  toll  apparatus  for  meters,  .Seig- 
fried  Silbetberg,  New  York,  N.  V. 
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We  have  been  watching  with  interest 
incan"dTsc''ent''Lamp.  ^^^  growing  use  of  incandescent  lamps 

for  decorative  and  advertising  purposes. 
During  the  recent  jubilee  celebration  in  Toronto  some  of 
the  principal  business  and  public  buildings  were  hand- 
somely decorated  with  incandescent  lamps  arranged  in  a 
variety  of  forms  and  in  rich  and  harmonious  colors. 
During  the  evenings  when  these  illuminations  were  on 
view  the  streets  were  thronged  with  people  till  midnight. 
By  the  use  of  the  incandescent  electric  lamp  the  windows 
ot  many  large  stores  have  been  rendered  even  more 
attractive  at  night  than  in  the  day  time.  Electiically 
illuminated  street  signs  are  a  conspicious  feature  of  the 
streets  of  New  York  at  night,  while  an  immense  globe 
of  blazing  incandescent  lamps  surmounts  the  dome  of 
one  of  the  largest  buildings  on  Broadway,  and  is  a 
conspicious  object  for  miles  around.  There  is  large 
room  for  development  in  Canada  in  the  use  of  elec- 
tricity for  such  purposes  as  those  mentioned,  and 
wide-awake  electric  light  managers  and  business  men 
will  find  it  to  their  profit  to  cultivate  this  field. 


When  public  franchises  are  to  be  dis- 
Municipalities  and  ^^^^  ^f  j^  ;^  reasonable  to  expect  that 
street  Railways,     f-  ... 

municipal  authorities  will    endeavor  to 

make  the  best  bargain  possible,  and  to  receive  the 
greatest  remuneration  for  the  privilege  granted.  It  is 
just  possible,  however,  that  the  conditions  exacted  in 
some  cases  may  be  of  such  a  nature  as  to  operate 
against  the  interests  both  of  the  municipality  and  the 
company  securing  the  franchise.  As  an  instance  of  this 
we  may  point  to  the  street  railway  in  the  city  of  Hamil- 
ton. There,  according  to  agreement,  the  street  railway 
company  has  been  compelled  to  pay  to  the  city  six  per 
cent.  of.  the  gross  earnings,  besides  a  certain  mileage 
charge.  The  company  found  themselves  unable  to  do 
this,  and  a  few  months  ago  the  city  council  passed  an 
amended  relief   by-law,  but    it  is  said    to  have  been    so 


October,  1897 


Cfl^ADIAfJ     EliEGTRICAli     JMEWS 


loaded  down  with  conditions  that  the  company  refused 
to  accept  it.  The  possession  of  a  street  railway  fran- 
chise in  the  city  of  Hamilton  is  not  likely  to  prove  very  re- 
munerative to  any  company,  and  more  especially  under 
unfavorable  conditions.  It  would  seem  to  have  been  in 
the  interest  of  the  city  to  have  given  such  concessions 
as  would  permit  the  company  to  pay  a  reasonable  divi- 
dend to  its  shareholders,  and  improve  the  efficiency  of 
its  system.  Being  crowded  financially,  this  became  an 
impossibility.  There  is  said  to  be  a  movement  in  favor 
of  the  city  taking  over  the  railway.  Should  this  be 
decided  upon  the  operation  of  the  road  will  be  watched 
with  much  interest. 


The  new  municipal    buildings    at   Tor- 

Blectric  or  Hydraulic         .  1.1^1.  •         j      ..uu 

Elevators  onto    are  about    to    be    equipped    with 

elevators,  for  which  tenders  have  been 
invited,  and  the  question  has  arisen  as  to  the  compara- 
tive cost  of  operating  and  maintaining  hydraulic  and 
electric  power  machines.  The  first  cost  is  greatly  in 
favor  of  the  electric  elevator,  while  the  architect  has 
also  recommended  its  adoption.  The  chief  argument  in 
favor  of  the  hydraulic  system  is  that  when  the  heating 
plant  in  the  building  is  in  operation,  the  extra  cost  of 
fuel  consumed  to  generate  high  pressure  steam  to  sup- 
ply power  to  operate  the  pumping  plant  is  very  small. 
It  is  further  claimed  that  the  exhaust  steam  from  the 
pumping  plant  can  be  used  to  heat  the  building,  thus 
lessening  the  cost  of  heating.  Notwithstanding  this, 
figures  obtained  by  the  architect  of  the  comparative 
cost  of  operating  the  two  classes  of  elevators  in  the 
principal  buildings  in  Toronto  show  the  average  cost 
per  day  of  electric  elevators  to  be  58  cents,  against  96J-4 
cents  for  hydraulic  elevators.  From  this  it  would 
appear  that  under  ordinary  conditions  electric  power  for 
elevator  purposes  is  the  more  economical,  but  in  many 
cases  the  choice  of  elevator  will  no  doubt  be  determined 
by  special  conditions  and  surroundings. 


A   coMP.AK.vTivELV    new    field    for    the 

Electncal  Coobiiig  ,  ..      r     1      ^   •    -^      •     -^  i- 

and  Heating  employment  of  electricity  is  its  applica- 
tion for  heating  and  cooking  purposes. 
For  the  former  purpose  it  has  already  been  used  in 
Canada  to  some  extent,  but  electrical  cooking  is  of 
more  recent  origin.  Two  Canadian  manufacturing 
companies  have  lately  placed  on  the  market  lines  of 
apparatus  for  cooking  and  heating  by  means  of  the 
electric  current,  an  exhibit  of  which  was  made  last 
month  at  the  inauguration  of  the  Lachine  Rapids 
Hydraulic  and  Land  Company's  plant  at  Montreal.  In 
a  paper  read  by  Mr.  J.  P.  Jackson  before  the  American 
Institute  of  Klectrical  Engineers,  some  figures  are  given 
of  the  relative  cost  of  cooking  by  means  of  electricity 
and  coal  as  the  source  of  energy,  the  results  being  de- 
termined by  actual  experiments.  The  cost  of  cooking 
three  meals  by  the  electric  current  was  found  to  be  13.1 
cents  per  meal,  and  the  cost  by  coal  3.15  cents  per 
meal.  The  energy  required  for  four  hours'  ironing  was 
produced  by  electricity  at  a  cost  of  22.7  cents,  and  by 
coal  at  12.25  cents.  The  results  of  these  tests  would 
seem  to  indicate  that  for  the  ordinary  cooking  of  a 
family  electricity  is  yet  too  expensive  to  become  very 
generally  adopted,  but  there  are  many  advantages  in 
its  use,  such  as  cleanliness,  decreased  fire  risk,  con- 
venience, etc.,  which  will  undoubtedly  cause  it  to  be 
employed  by  those  who  value  these  considerations  above 
the  single  item  of  cost.  It  is  also  possible  that  with 
the  more  general  adoption  of  electricity  it  may  be  in  the 
interest  of  central  stations  to  reduce  the  price  charged, 
especially  for  day  load  service.  There  appears  to  be  a 
growing  recognition  by  central  station  managers  that 
every  possible  means  should  be  employed  of  increasing 
the  day  load,  and  electrical  heating  and  cooking  will 
provide  a  means  of  doing  this. 


It  is    most  gratifying  to    observe   that 

Prospects    or       Canadian  machinery  manufacturers  are 
Foreign  Business.  ■' 

securing  a  foot-hold  in  foreign  coun- 
tries, and  that  our  goods  are  regarded  as  equal  to  those 
of  any  other  manufacture.  In  electrical  and  steam 
engineering  apparatus  the  outlook  is  fully  as  favorable 
as  in  other  lines.  On  another  page  reference  is  made 
to  a  franchise  secured  by  Mr.  Chapman,  of  Montreal,  for 
an  electric  railway  in  Jamaica,  much  of  the  machinery  for 
which  will,  it  is  said,  be  supplied  by  Canadian  manufac- 
turers. It  will  be  remembered  that  Mr.  William 
Rutherford,  formerly  chief  engineer  of  the  Canadian 
General  Electric  Company,  left  last  spring^to  accept  the 
management  of  the  electric  traction  department  of  the 
English  engineering  firm  of  Dick,  Kerr  &  Company. 
Mr.  Rutherford  has  recently  been  on  a  visit  to  .Vmerica, 
and  while  here  placed  a  contract  with  the  Robb  Engi- 
neering Company,  of  Amherst,  Nova  Scotia,  for  several 
high  speed  engines  for  electric  tramway  service  at 
Barcelona  and  Madrid,  Spain.  He  also  placed  con- 
tracts with  the  General  Electric  Company,  of  New  \'ork, 
and  the  Altis  Company,  of  Milwaukee,  for  electrical 
machinery  and  engines  to  the  value  of  one  hundred  and 
sixty  thousand  pounds.  It  is  said  that  the  prospects 
for  European  trade  in  electrical  machinery  are  favor- 
able, and  the  above  factis  would  seem  to  verify  the 
statement.  Canadian  manafacturers  are  certain  to 
receive  their  share  of  the  trade. 


CANADIAN  ELECTRICAL  ASSOCIATION. 

The  Executive  of  the  above  Association,  encouraged 
by  the  success  of  the  convention  at  Niagara  Falls  in 
June  last,  are  taking  time  by  the  forelock  as  regards 
the  preparations  for  the  convention  to  be  held  in  Mon- 
treal next  year. 

At  a  meeting  of  the  Executive  Committee  held  recently, 
Messrs.  C.  B.  Hunt,  A.  M.  Bowman,  A.  A.  Dion,  J.  J. 
Wright,  A.M.  Wickens,  W.H.  Browne  and  the  Secretary 
were  appointed  a  committee  to  procure  suitable  papers. 
The  following  persons  were  appointed  a  committee  to 
endeavor  to  extend  the  membership  of  the  Association  : 
Messrs.  F.  C.  Armstrong,  J.  A.  Kammerer,  K.  J.  Dun- 
ston,  A.  A.  Dion,  O.  Higman,  F.  H.  Badger,  E.  E. 
Carey,  and  the  Secretary. 

.A  committee  on  arrangements  was  appointed  as  fol- 
lows :  Messrs.  Wm.  Thompson,  W.  H.  Browne,  John 
Carroll,  L.  B.  McFarlane,  J.  A.  Baylis,  F.  H.  Badger 
and  O.  Higman. 

It  is  gratifying  to  see  this  evidence  of  the  determina- 
tion of  the  Executive  to  complete  as  early  as  possible  ar- 
rangements which  will  tend  to  ensure  the  success  of  the 
Montreal   meeting. 

The  Association  is  actively  engaged  in  other  directions 
also  in  behalf  of  the  electrical  interests,  and  is  receiving 
the  hearty  co-operation  of  many  of  the  electrical  com- 
panies. Those  companies  which  have  as  yet  failed  to 
reply  to  the  circular  recently  issued  by  the  .Association, 
should  do  so  without  further  delay,  and  fall  into  line  with 
those  who  have  already  promised  co-operation  with  the 
work  which  the  Association  has  in  hand. 
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UncOjMflktki)  Power  House. 


INAUGURATION  OF  THE  LACHINE  RAPIDS 

HYDRAULIC  AND  LAND  COMPANY'S 

POWER  PLANT. 

The  inauo^uration  of  this  company's  new  hydraulic  and 
electric  plant  at  Montreal  took  place  on  Saturday,  Sep- 
tember 25th,  under  favorable  weather  conditions.  The 
directors  issued  nearly  three  thousand  invitations  to  pro- 
minent persons  in  Montreal  and  elsewhere,  and  the  com- 
pany's magnificent  power  house,  nearly  one  thousand  feet 
long,  was  crowded  with  visitors.  Letters  of  regret 
were  read  from  Sir  Wilfred  Laurier,  Hon.  Messrs. 
Marchand  and  Robidoux,  Sir  Adolphe  Chapleau,  Hon. 
W.  S.  Fielding,  Hon.  A.  G.  Blair  and  others. 

Those  who,  previous  to  the  construction  of  these 
works,  had  been  acquainted  with  the  general  appearance 
of  the  Lachine  rapids  at  point  of  utilization,  were  pleased 
to  observe  that  the  carrying  out  of  such  an  immense 
industrial  enterprise  had  not  in  any  way  marred  the  beauty 
of  the  rapids.  The  neat  appearance  of  the  power  house, 
both  externally  and  internally,  was  freely  commented 
upon. 

Promptly  at  2  p.  m.  the  president  of  the  company, 
Mr.  G.  B.  Burland,  received  the  guests  in  No.  i  power 
house,  and  read  an  interesting  address,  which  in  part 
will  be  found  below. 

president's  address. 

A  little  over  twelve  months  ago,  said  Mr.  Burland,  I  stood  al- 
most upon  this  same  spot,  and  made  certain  statements  and  pro- 
mises to  those  present  ;  to-day,  in  the  name  of  the  directors  of  the 
Lachine  Rapids  Hydraulic  and  Land  Company,  I  invite  you  to 
witness  how  these  statements  have  been  fulfilled  and  the  promises 
carried  out.  I  told  you  that  we  would  divert  the  river  from  its 
course,  and  excavate  its  bed  ;  that  we  would  build  a  wing  dam  a 
mile  long  and  a  cross  dam  1000  feet  long;  that  we  would  then  re- 
store the  river  to  its  place  ;  that  instead  of  a  roaring  torrent  we 
would  show  you  a  still  basin  in  which  would  be  locked  up  a  force 
equal  to  8,000  horse  power.  I  ask  you  now  to  look  around  and  see 
whether  we  have  accomplished  all  this.  We  have  accomplished 
more  ;  we  have  here  a  power  which  registers  not  only  S,ooo,  but 
21,000  horse  power. 

I  will  not  detain  you  with  any  details  of  construction.  Vou  see 
results,  which  speak  more  strongly  to  you  than  any  mere  state- 
ment of  mine  :  The  300,000  j'ards  of  rock  removed  ;  the  millions 
of  feet  of  lumber  in  our  dam  ;  the  thousands  of  yards  of  cut  stone 
and  concrete  ;  the  tons  of  steel,  and  the  thousands  of  men  em- 
ployed, and  all  this  has  been  accomplished  without  a  single  loss 
of  life  or  serious  accident  of  any  kind ;  without  any  outside 
financial  assistance  ;  without  any  excess  of  expenditure  over  esti- 
mates ;  without  any  payments  for  extras,  and  without  any  mis- 
takes either  in  calculations  or  construction. 

I  will  not  detain  you  longer  to  discuss  such  myths  as  back 
water,  frazil  and  ice  pressure.  The  best  proof  that  we  believe 
they  are  myths  is  that  fourteen  (14)  of  our  subscribers  were  found 
willing  to  invest  $1,400,000  of  their  own  hard-earned  cash  in  the 
enterprise.  Our  temporary  works  have  been  here  over  a  year, 
and  we  experienced  no  trouble  from  ice  pressure ;  we  saw 
nothing  of  back  water,  and  we  did  not  find  enough  frazil  to  stop 
up  the  leaks  in  our  temporary  dams. 

Our  capital  in  the  first  instance  was  $1,000,000.  That  amount 
our  engineers  deemed  sufficient  to  acquire  rights,  to  construct 
head   and  tail  races,  power  house,  and  install    66  water  wheels. 


\v  ith  the  necessary  gearing  and  jack  shaft.  How  far  they  have 
succeeded  in  their  estimate  you  m;iy  gather  from  the  fact  that 
since  the  commencement  we  have  increased  the  number  of  wheels 
from  66  to  72.  We  have  deepened  1,200  feet  of  the  river  bed  be- 
low the  main  dam,  removing  an  immense  reef  of  rock,  which  was 
the  great  stumbling  block  to  all  who  went  before  us.  We  have 
constructed  a  system  of  booms  and  guard  piers  in  our  head  race. 
We  have  extended  the  length  of  our  power  house  over  120  feet, 
and  notwithstanding  this,  when  all  our  work  is  completed  as  you 
see  it  to-day,  we  are  still  $25,000  under  our  original  estimates,  a 
fact  in  itself  which  crowns  the  ability  of  our  engineers. 

The  engineers'  estimate  of  the  power  produced  under  the  first 
contract  was  about  8,000  horse  power.  To-day  they  have  pro- 
vided for  installing  72  wheels,  each  of  which  is  capable  of  giving, 
under  a  thirteen  foot  head,  300  horse  power,  or  a  total  of  twenty- 
one  thousand  six  hundred  (21,600)  horse  power,  and  the  head  on 
our  wheels  is  to-day  (if  any  one  of  you  here  present  have  a 
doubting  spirit  and  a  tape  measure  or  rule,  you  may  satisfy  3'our 
own  curiosity)  between  fifteen  and  sixteen  feet,  which  will  yield 
much  more  power  than  that  already  given. 

Now,  it  stands  to  reason  that  if  it  was  estimated  to  cost  $1,000,000 
to  complete  the  hydraulic  installation  and  to  supply  power  on  the 
jack  shaft,  the  same  power  could  not  be  converted  into  electricity 
without  an  increase  of  capital.  It  was  for  this  purpose  that  the 
capital  of  the  company  was  increased  from  $1,000,000  to  $2,000,- 
000.  We  have  in  reserve,  therefore,  for  our  electrical  trans- 
mission and  distribution  over  $900,000,  which,  in  our  opinion,  will 
be  ample  to  provide  a  transmission  and  distribution  system  to 
market  the  whole  of  our  power.  Already  we  have  constructed 
an  underground  system  in  Montreal,  which,  in  itself,  we  look 
upon  as  a  step  in  advance  and  in  the  right  direction,  that  will,  we 
hope,  rid  our  streets  of  the  unsightly  poles,  and  rid  our  firemen  of 
the  difficulty  of  fighting  fires  through  a  network  of  wires.  Eighty 
miles  of  underground  conduit  have  already  been  laid,  including 
cables  crossing  the  canal,  and  a  sub-station  has  been  erected, 
situated  on  the  corner  of  McCord  and  Seminary  streets,  in  the 
city  of  Montreal. 

Our  transmission  line,  starting  from  this  power  house  to  the 
Curran  bridge  on  Wellington  street,  has  been  constructed  in  the 
most  permanent  manner,  of  latticed  iron  poles  embedded  in  con- 
crete, sufficient  to  stand  any  strain  on  the  wires  during  the  heavy 
winds  and  sleet  storms  of  winter. 

Cooking  by  electricity  is  also  making  progress.  The  ladies 
will  be  interested  in  seeing  the  tea  and  coffee  made  by  the  current 
from  the  rapids  to-day.  Already  broilers,  chafing  dishes,  coffee 
pots,  five  o'clock  tea  kettles,  hot  water  urns,  smoothing  irons  and 
curling  tongs  can  be  obtained  from  any  electrical  supply  dealer, 
and  it  will  be  the  aim  and  object  of  this  company  to  supply  current  at 
a  rate  which  will  allow  of  their  more  extended  use.  We  will  very 
soon  be  prepared  to  install  a  separate  meter  to  measure  the  current 
used  in  cooking,  and  furnish  the  same  at  a  still  greater  reduction. 

The  accomplishment  of  this  great  project  and  the  economy  of 
its  construction  is  ample  evidence  of  the  skill  and  ingenuity  of  our 
engineers,  and  the  capability  of  our  contractors,  Messrs.  Davis  & 
Sons,  with  others  engaged  in  the  work,  who  have  in  no  small  de- 
gree assisted  in  the  satisfactory  and  wonderful  result  you  now  see 
before  you. 

At  the  invitation  of  President  Burland,  R.  Wilson 
Smith,  Esq.,  mayor  of  Montreal,  turned  the  water  on  six 
of  the  wheels  and  started  the  machinery  in  motion.  Mrs. 
Burland  closed  the  switch,  completing  the  circuit  be- 
tween the  Lachine  Rapids  and  the  City  of  Montreal. 

The  building  is  an  immense  structure,  nearly  1,000 
feet  long  by  50  feet  wide,  running  directly  across  the 
river.     The   superstructure  rests  upon    huge  cut    stone 
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piers,  resting  upon  the  bed  rock  of  the  St.  Lawrence, 
and  laid  in  Portland  cement.  At  the  shore  end  of  the 
superstructure  is  a  square  brick  tower,  used  as  offices 
for  the  staff,  and  equally  distant  are  three  square  brick 
building's  with  slate  floors,  which  will  contain  the 
generators  and  switch-boards.  The  wheels  are  so  ar- 
ranged that  they  are  in  parallel  rows  the  entire  length 
of  the  building. 

The  head  race  or  dam  is  4,000  feet  long  by  1,000  feet 
wide,  with  an  average  depth  of  13  feet,  making  a 
beautiful  stretch  of  perfectly  smooth  water  running 
parallel  with  the  shore. 

THE    HVDR.^ULIC    MACHINERY. 

The  hydraulic  installation,  when  complete,  will  con- 
sist of  seventy-two  57  inch  \'ictor  wheels  with  cylindrical 
gates,  connected  up  in  twelve  series  of  six  each  by  means 
of  mortise  bevelled  gearing  and  horizontal  shafting 
directly  connected  to  the  generators. 

The  wheels  are  governed  by  an  improved  governor, 
known  as  the  Gesler,  which  is  supposed  to  operate 
instantaneously  the  gates  of  the  wheels.  The  flumes, 
36  in  number,  in  which  the  wheels  are  placed,  are  20 
feet  wide  by  40  feet  long,  and  contain  two  wheels  in 
each.  Forty-eight  of  the  wheels  are  already  installed 
and  twenty-four  of  them  connected  to  generators.  Each 
wheel  is  capable  of  giving  300  horse  power  under  a  13 
foot  head,  so  that  when  installation  is  complete  the 
hydraulic  machinery  will  be  capable  of  generating 
21,000  horse  power. 

THE    ELECTRICAL    ^L\CHI^■ERV. 

The  electrical  installation,  when  complete,  will  con- 
sist of  twelve  750  k.  w.  three  phase  generators,  made 
by  the  Canadian  General  Electric  Company,  each  direct 
connected  to  six  water  wheels  and  operating  at  4,400 
volts  at  175  revolutions.  The  generators  are  of  the 
revolving  field  type,  and  each  have  separate  belt  driven 
exciters.      Four  of  these  generators  are  already  installed 
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and  in  operation,   and  four  more  are  in  course  of  erec- 
tion. 

Both  the  hydraulic  and  electrical  machinery  are  evi- 
dently substantial  and  constructed  with  the  greatest 
care,  and  so  arranged  that  cost  of  attendance  during 
operation  will  be  reduced  to  a  minimum. 

THE    SWITCHBOARD. 

The  switchboard  is  situated  in  the  down  stream  end 
of  the  dynamo  house,  and    at  present    has  four  panels, 


with  common  buss  bars,  the  centre  panel  being  devoted 
to  the  exciters  and  containing  ammeter,  volt  meter, 
switches,  rheostats  and  pilot  lamps,  while  on  the  other 
side  are  the  panels  of  the  main  generators  or  alternators, 
which  contain  high  tension,  quick  breaking  switchers, 
high  pressure  volt  meters,  ammeters  and  synchronizing 
lamps. 

.■\  magnificent  repast  was  provided  by  the  directors. 
At  5  o'clock  the  guests  again  assembled  in  power 
house  No    I    to    listen  to   congratulatory    addresses  by 


One  of   the  750  k.  w.  C.ti.E.  4,400  \'olt  Dynamos. 

His  Worship,  Mayor  Wilson  Smith,  Hon.  Thomas 
Duffy,  Hon.  J.  I.  Tarte,  Aid.  Prefontaine,  M.P.,  Sir 
Jas.  Grant,  Hon.  L.  Beaubien,  Hon.  J.  D.  Rolland,  John 
Crawford,  Esq.,  and  John  Morrison,  Esq.,  all  of  whom 
spoke  in  terms  of  highest  praise,  congratulating  the 
engineers,  Messrs.  Walbank  and  Pringle,  upon  the 
successful  achievement  of  their  plans. 

ELECTRICAL    COOKING    .\.\'D    HE.\TING    .A.PPAR.\TfS. 

One  of  the  most  interesting  features  of  the  proceed- 
ings was  the  display  of  electrical  cooking  and  heating 
apparatus.  The  Canadian  General  Electric  Company's 
exhibit  included  three-phase  induction  motors,  varying 
from  thirty  horse  power  to  five,  and  a  complete  electri- 
cal kitchen,  with  range,  pots,  hot  water  urns,  radiators, 
ventilators,  chafing  dishes,  etc.;  in  fact,  it  fairly  repre- 
sented the  utility  of  the  electric  current  in  the  factory, 
the  parlor,  the  kitchen,  the  dressing  room,  and  even  the 
invalid's  boudoir. 

The  Dominion  Electric  Heating  and  Supply  Company, 
of  Ottawa,  exhibited  an  excellent  selection  of  heating 
and  cooking  apparatus,  all  made  under  Canadian  patents 
and  constructed  in  Ottawa. 

The  W.  A.  Johnston  Company,  of  Toronto,  showed 
Wagner  transformers,  long  burning  arc  lamps,  a  single 
phase  self-starting  motor,  and  induction  ceiling 
fan. 


Mr.  Kingsbury,  an  electrical  engineer  of  Sydney,  .\ustrali.i,  was  a 
visitor  to  Canada  during  the  past  month,  studying  the  developments  in 
electrical  science.  Mr.  Kingsbury  was  delighted  with  the  evidences  of 
Canada's  progress  in  electrical  engineering,  a  matter  in  which  Australia 
is  as  yet  comparatively  young.  Me  was  impressed  with  the  utility  and 
general  character  of  the  Oinadian  street  railway  systems,  and  considers 
that  a  large  business  might  be  secured  in  .\ustralia  by  Canadian  manu- 
facturers of  electrical  apparatus. 
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THE  LATE  MR.  F.  B.  ROBB. 

The  particulars  of  the  sad  death  of  Mr.  F.  B.  Robb, 
of  Amherst,  N.  S.,  are  already  known  to  readers  of  this 
journal.  Deceased  was  secretary-treasurer  and  mana- 
ger of  the  Robb  Engineering  Co.,  Limited,  and  was 
drowned  while  bathing  at  Fox  Harbor,  N.  S.,onJuly 
20th.  He  was  born  at  Amherst,  Nova  Scotia,  on  the 
8th  of  November,  1857.  His  father,  the  late  Alexander 
Robb,  was  one  of  the  pioneer  manufacturers  of  Nova 
Scotia,  having  established  in  1848  the  business  which 
has  since  developed  into  the  Robb  EngineeringCompany. 

The  subject  of  our  sketch  received  his  education  at 
Cumberland  County  Academy  and  Dalhousie  College, 
Halifax,  afterwards  being  especially  fitted  for  his  work 
by  a  short  experience  in  banking  and  commercial 
college  course  at  St.  John.  In  1876,  when  only  19 
years  of  age,  he,  with  his  brother,  D.  W.  Robb,  now 
president  and  engineer  of  the  company,  took  the  full 
management  of  the  extensive  business  in  which  he 
labored  up  to  the  time  of  his  death. 

Mr.  Rohb's  strongest  characteristic  was  unceasing 
industry  both  of  body  and  mind.  Having  a  love  of 
work,  and  being  gifted  with  quick  perception  and 
methodical  habits,  he  was  able  rapidly  to  master  every 
detail  of  his  work,  and  has  been  largely  instrumental 
in  building  up  the  Robb    Engineering  Company's  busi- 
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KINGSTON  NO.    ID. 

Kingston  association  is  apparently  progressive. 
.'Vt  a  meeting  on  September  i6th,  a  large  number  were 
present.  In  the  absence  of  President  Simmons,  the 
chair  was  occupied  by  Vice-President  Asselstine.  The 
regular  business  being  concluded,  an  interesting  dis- 
cussion took  place  on  the  merits  of  Taylor's  hydraulic 
air  compressor.  The  question-box  contained  a  number 
of  difficult  problems,  which  were  worked  out  on  the 
blackboard.  It  was  reported  that  a  change  had  been 
made  by  the  Executive  in  the  members  of  the  Legisla- 
tive Committee,  which  is  now  composed  of  one  member 
from  each  association  at  Toronto,  Montreal,  Ottawa 
and  Kingston. 

LONDON  NO.    5. 

An  open  meeting  of  the  above  association  was  held 
early  in  September,  the  chair  being  occupied  by  Mr.  J. 
D.  Campbell.  Mr.  G.  B.  Risler,  past-president  of  the 
association,  made  a  few  remarks,  stating  that  the  object 
of  their  meetings  was  to  mutually  assist  and  instruct 
each  other  in  the  acquirement  of  greater  knowledge  by 
the  interchange  of  members'  ideas  in  engineering  mat- 
ters. The  engineer  could  well  be  proud  of  his  calling, 
and  his  true  aims  should  be  safety,  reliability,  intelli- 
gence and  economy.  It  was  the  engineer  who  could, 
by  skilfully  managing  his  steam  plant,  bring  about  a 
good  dividend  for  his  employer.  Addresses  were  de- 
livered by  Mr.  Robert  Angus,  superintendent  of  E. 
Leonard  &  Sons,  and  Mr.  Thos.  McHattie,  locomotive 
foreman  of  the  G.  T.  R. 

BERLIN   NO.    9. 

Dear  Sir, — The  following  is  a  correct  list  of  the 
officers  of  the  C.  A.  S.  E.,  No.  9,  Berlin:  Past-presi- 
dent, W.  Oelschlager  ;  president,  Geo.  Steinmetz  ; 
vice-president,  J.  Heyd  ;  secretary,  W.  J.  Rhodes  ; 
treasurer,  Wm.  Tiedt  ;  conductor,  J.  L.  Bowman  ; 
door-keeper,  Augt.  Prizgodda  ;  trustees,  Oelschlager, 
Amdc,  Sararas  ;  auditors,  Steinmetz  and  Oelschlager. 
The  association  meets  every  Friday  evening. 
Yours  fraternally, 

W.  J.  Rhodes,  Secretary. 


The  Latk  Mr.   F.   B.   Kobe. 


ness,  which  has  during  the   past  few  years  extended  to 
all  parts  of  Canada. 

The  late  Mr.  Robb  had  a  very  sympathetic  nature, 
and  early  in  life  was  impressed  by  deep  religious  feeling, 
which  prompted  him  to  take  a  prominent  part  in  the 
work  of  every  religious  and  charitable  organization  that 
came  in  his  way.  There  are  probably  few  men  who 
have  done  more  personal  work  in  the  way  of  assisting 
others,  especially  boys  and  young  men,  and  by  acts  of 
kindness  and  good  council  leading  them  to  a  higher 
plane  of  living  both  morally  and  physically.  Mr.  Robb 
was  an  elder  and  active  member  of  the  Presbyterian 
church  of  his  native  town.  He  was  especially  interested 
in  the  V.M.C.A.  work  among  boys  and  railway  men, 
being  chairman  of  the  Y.M.C.A.  Railway  Branch.  At 
the  time  of  his  death  he  was  assisting  in  the  manage- 
ment of  the  V.  M.  C.  A.  Boy's  Camp,  which  every  year 
gathers  the  boys  for  an  outing  at  some  one  of  the  lovely 
spots  on  the  sea  coast  of  Nova  Scotia  or  New  Bruns- 
wick. Through  his  intense  desire  to  do  good  he  was 
able  to  wield  a  large  influence,  not  only  in  his  own 
town,  but  in  many  districts  all  over  the  maritime  pro- 
vinces. 

In  1883  Mr.  Robb  married  Miss  Jessie  MacFarlane, 
neice  of  Senator  MacFarlane,  of  Wallace,  who,  being 
also  devoted  to  the  work  of  religious  organization,  has 
been  a  congenial  companion  and  helper  in  this  depart- 
ment of  his  labor.  She  with  her  three  children  have 
the  sympathy  of  many  who  mourn  the  loss  of  one  who 
was  ever  a  true  friend. 
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QUESTIONS  AND  ANSWERS. 

We  have  received  tlie  following  answers  10  the  engineering- 
questions  asked  in  our  September  issue  : 

ANSWERS  BV  MR.  A.  M.  WICKENS. 

"Ontario":  (1.)  Should  use  oil  carefully.  Put  up  a  tin  or  metal 
splasher  to  keep  oil  off  the  belt.  (2.)  In  raising  the  speed  you  in- 
crease the  horse  power  ;  and  in  lowering  the  speed  the  horse 
power  is  decreased — the  boiler  pressure  remaing  the  same.  (3.)  It 
is  most  economical  to  carry  the  pressure  of  such  a  height  that  the 
point  of  cut-off  is  between  '4  and  ^s  of  the  stroke;  the  release 
should  be  very  near  the  atmospheric  pressure.  There  is  not  suffi- 
cient data  for  the  latter  part  of  the  question  to  be  answered  in- 
telligently. What  kind  of  pumps?  What  is  the  system  of  the 
drying  room,  live  steam  or  exhaust?  If  exhaust,  what  is  the  back 
pressure  ? 

"  SiBSCRiBER  "  :  If  subscriber's  engine  is  9^^"  diameter  ■:  12" 
stroke,  the  piston  speed  at  280  revolutions  per  minute  is  560  feet 
per  minute.  80  pounds  of  steam  cut  off  at  }{  stroke  is  equal  to  a 
ratio  of  4.  This  would  give  an  M.  E.  P.  of  41.68  lbs.  per  square 
inch.  The  piston,  being  g'i"  in  diameter,  has  an  area  of 
gH  X  9  'j  X  .7S54  =  70.88". 

70.88  •  560  X  41.1 
33,000. 

250  amperes  at  1 15  volts  =  28,750  watts. 

--8.750 

746 

"J.  G."  can  use  an  exhaust  steam  for  heating  his  building  by 
piping  it  correctly  and  having  sufficient  radiating  surface.  If  his 
coils  or  radiators  have  surface  enough  to  heat  the  building  at, 
say,  2  lbs.  pressure,  he  can  get  a  perfect  circulation  by  adopting 
the  principle  of  giving  the  steam  ample  room  to  travel,  and  giving 
plenty  of  fall  in  the  direction  of  travel  ;  first,  run  a  main  riser  of 
ample  size  near  the  centre  of  the  building,  and  up  to  the  coils  of 
the  top  flat.  This  main  should  have  no  outlet  except  those  going 
to  coils  or  rods.  Tap  the  riser  for  the  coils  each  way  several 
feet  above  the  coil,  and  set  coil  with  good  fall.  At  each  end 
of  building  put  up  relief  pipe  riser,  with  safety  valve  on  lop  ;  set 
to  blow  off  at  2  lbs.  Discharge  all  coils  into  these.  .A.t  the 
bottom  of  each  riser  a  relief  or  drain  pipe  should  be  put  in  and  be 
piped  to  tank  or  hot  well  or  drain. 

"  JAS.  Johnston  "  :  You  should  put  in  good  bridge  walls  back  of 
gates,  a  damper  at  the  stack  mouth,  and  fire  carefully — regulating 
bj'  stack  damper. 

"  Jas.  McPherso.n  "  :  One  of  the  boys  thinks  that  if  you  have 
run  that  elevator  without  oil  for  four  years,  it  would  be  a  waste  of 
money  to  use  any  now. 

.\NSWERS  BY  MR.  \VM.  THOMPSON. 

"J.  G."  :  You  can  hardly  expect  to  heat  your  building  by 
exhaust  steam  without  some  back  pressure,  no  matter  how  slight. 
You  must  also  bear  in  mind  that  use  of  exhaust  steam  at  very  low- 
pressure  will  make  a  serious  difference  in  the  heating  capacity  of 
your  radiating  coils.  Suppose,  for  instance,  you  have  a  back 
pressure  of  only  ^4  pound  per  square  inch  ;  then  the  sensible 
heat  of  your  steam  will  be  213°  Fahr.,  while  the  temperature  of 
your  present  system  with  a  pressure  of  15  pounds  is  250'  Fahr. 
Consequently  you  would  require  to  add  15°^  more  radiating  sur- 
face to  secure  present  radiating  efficiency  with  exhaust  steam 
under  conditions  named.  You  could  by  use  of  an  automatic  back 
pressure  valve,  set  in  exhaust  mnin,  maintain  a  continuous  pressure 
on  heating  mains,  with  steam  from  exhaust  from  engine,  and 
return  all  drips  to  boiler,  all  surplus  steam  exhausting  into  atmos- 
phere. Of  course,  back  pressure  on  exhaust  main  would  act 
against  engine,  but  with  ample  radiating  surface  this  could  be 
reduced  to  a  minimum. 

"  Jas.  Johnston  "  :  Your  question  covers  a  very  wide  field; 
everything  depends  upon  construction  of  your  furnaces,  how  the 
hot  gases  are  utilized  after  leaving  combustion  chamber,  etc.  .A 
knowledge  of  exact  conditions,  with  diagram  of  boiler  and  setting, 
would  help  us  to  aid  you  in  solving  the  problem. 

"  Ontario"  :  ( 1 )  Prevention  is  better  than  cure  ;  examine  your 
engine  thoroughly  and  find  out  where  oil  comes  from,  then  take 
steps,  by  use  of  shields,  good  oil  cups,  etc.,  to  have  oil  placed 
where  intended,  and  not  on  the  belt.  Addition  of  whiting,  etc., 
finally  only  aggravates  trouble,  and  if  any  of  it  gets  into  a  bearing 
look  out  for  a  hot  journal.  Get  your  belt  cleaned  by  a  reliable 
belt  manufacturer,  and  careful  attention  will  prevent  further 
trouble  unless  your  engine  is  habitually  "  dirty.  '  In  that  case 
cure    is    almost  hopeless.     (2)  Increasing  the  speed  of  an  engine 


gives  more  power  ;  decreasing  speed,  less.  L'sualiy  engine 
builders  design  to  get  best  results  both  for  economy  and  safety  at 
given  speeds,  and  it  is  not  wise  to  deviate  far  from  this.  (3)  .-Vn 
automatic  cut-off  engine  is  supposed  to  adopt  its  steam  admission 
to  its  load  ;  consequently  a  high  pressure  and  light  load  mean  an 
early  cut-off,  and  in  the  case  of  many  high  speed  engines,  heavy 
compression,  a  too  early  cut-off,  and  consequent  long  expansion 
is  conducive  to  loss  by  cylinder  condensation  caused  by  the  two 
extremes  of  temperature.  On  the  other  hand,  low  steam  pressure 
and  heavy  load  means  that  cut-off  will  not  take  place  until  late  in 
the  stroke,  and  all  advantages  arising  from  the  use  of  steam  ex- 
pansively are  lost.  A  steam  pressure  adapted  to  the  load  is  the 
most  acceptable,  say  to  cut  off  at  '4  •  'j  O""  '4  stroke,  according  to 
the  economy  of  your  engine.  The  best  pressure  is  that  which 
gives  the  most  economical  point  of  cut-off.  An  indicator  would 
be  very  useful  to  you,  enabling  you  to  determine  cut-off  with 
different  loads  and  different  pressures,  and  thus  enabling  you  to 
decide  what  pressure  is  likely  to  give  best  results  in  your  par- 
ticular case. 

"  SlBscRiBER  "  :  I  do  not  see  how  you  can  hope  to  gain  any 
decided  advantage  by  placing  pipes  as  suggested,  unless  they 
are  in  direct  contact  with  the  flue  gases.  The  quantity  of  heat 
that  would  radiate  from  breeching  to  water  would  be  very  small. 
Every  unit  of  heat  extracted  from  flue  gases  reduces  the  intensity 
of  )our  chimney  draft  a  corresponding  degree.  The  greater  the 
difference  between  the  temperatures  of  the  external  air  and  in- 
ternal gases,  the  greater  the  intensity  of  the  draft.  Any  cool 
substance,  whether  water  or  air,  in  contact  with  the  stack,  will 
act  as  a  condensor  and  e.xtract  heat  from  internal  gases.  Sug- 
gested pipes  placed  inside  of  breeching  in  direct  contact  with 
flue  gases  is  practically  'he  principle  of  "  Green's  Economiser,  " 
and  would  briefly  have  a  double  effect  :  ist,  the  raising  of  the 
temperature  of  the  feed  water  ;  2nd,  the  lowering  of  the  draft 
gauge,  isl.by  restriction  of  breeching  area  for  passage  of  flue 
gases  ;  2nd,  by  reducing  the  temperature  of  flue  gases.  Reduce 
product  of  dynamo  to  electrical  energy  or  horse  power  expressed 
in  watts  : 

Ohms  law  is  E  xC  =  W 
Then  1 15  volts  x  250  amperes.  =  28750  watts, 

and  287504-746  watts  in  one  h. p.  =  38.5  electrical  h.p. 
Next  find  power  engine  is  capable  of  developing,  cutting  off  at 
}4  stroke,  with,  say,  a  mean  effective  pressure  of  35  pdunds  to  the 
square  inch.     This  is  done  by  simple  formula  : 
AN  PS-     ^ 
33000 
When  -A  =  area  of  piston  in  square  inches. 

N  =  number  of  strokes  per  minute. 

P  =  mean  effective  pressure. 

S'  =  length  of  stroke  in  feet. 
Then    9.5'-  x  .7854  =  70.88  sq.  in.  area  of  piston  ;  and 

280  revolutions  per  minute  a  2  =  560  strokes  per  minute. 

70.88  X  560  X  35  X  1 

' 3 ^2 =^2  h.  p. 

33000 

There  is,  however,  a  loss    of  power  between    the  engine    cylinder 

and  the  terminals  of  the  dynamo,  varying  in  accordance  with  the 

conditions   under  which  the  dynamo    is    operated,    but  which    in 

modern  plants  should  not  exceed  to  per  cent.,  which  is  about,  in 

your  case,  the  difference  existing  between  generator  and  engine 

with  a  boiler  pressure  of  80  pounds  and  an  M.  E.  P.  of  35  pounds 

to  the  square  inch.     The  method  of  calculating  M.E.P.  and  H.P. 

will  be  fully  detailed  in  educational  department  in  due  course. 

ANSWERS  BY  MR.   JAMES  MILNE. 

"Ontario"  :  The  exhaust  steam  can  be  readily  used  for  healing 
purposes  without  making  any  great  difference  on  the  back  pres- 
sure, by  having  the  combined  area  of  the  pipes  leading  to  the 
various  departments  equal  to,  if  not  greater  than,  the  exhaust 
pipe. 

"James  Johnston  "  :  Don't  know  what  could  be  done  to  reduce 
the  temperature  of  gases.  The  trouble  lies  in  the  design  of  the 
boiler. 

"Ontario"  :  ( i )  With  .^rmington  &  Sims  engines,  together  with 
the  majority  of  these  high-speed  engines,  this  trouble  is  very 
common  and  hard  to  get  rid  of.  One  remedy,  or  rather  partial 
remedy,  is  to  use  grease,  and  as  little  oil  as  possible.  I'nless 
your  belt  is  completely  saturated  with  oil,  whitening  or  chalk 
should  prevent  slipping  for  considerable  time.  You  should  not 
scrape  it  while  running.  (2)  By  increasing  speed  the  power  of 
an  engine  is  also  increased.  (3I  The  most  economical  pressure 
is  from  80  to  100  lbs.  for  simple  high  speed  engines.  The  higher 
the  pressure  is  the  less  steam  is  used. 

"  SfBSCRIBER  "  :  .V  very  long  length  of  piping  would  be  required 
to  increase  the  temperature  of  your  water  to  anv  considerable 
degree.      It  would  reduce  your  draft    a    little.      If  your  gases  are 
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The  mean  pressure  is  =  Initial  absolute  press.   (  - 


only  450  ,  we  Jont  think  it   would    pay  you   to  do  it.     The  horse- 
power of  an  engine  can  be  calculated  by  the  following  formula  : 
P  ■  L  A  ■  X 

Where  P=Mean  effective  pressure. 
L  =  Length  of  si  roke  in  feet. 
A  =  Area  of  piston  in  square  inches. 
N  =  No.  of  strokes  per  minute. 
In  vour  case  the  unknown  quantity  is  P,    which    can  be  arrived 
at  near  enough  for  your  purpose,  in  this  manner : 

Suppose  the  engine  cuts  off  at  ; ,  itroke,  which  is  equal  to  a 
ratio  of  expansion  of  three. 

■i  +hyp.  logofjX 

.   • .  Mean  effective  press.  = 

Initial  abs.  pressure  t^ >  P-    °g  °    3  \  ^  back  pressure. 

The  initial  pressure  =  8o+  15  =  95,  and  the  back  pressure  of  the 
engine  is  non-condensing,  say 

5  lbs.  above  atmosphere  =  2o  lbs.  absolute. 

Then  M.E.P.=95  /^i±l:^'\  -  20  =  46.5  lbs.  =46.5  lbs. 

Prom  this  the  h.  p.  of  the  engine  can  be  calculated. 
46. 5  X  I  X  70  X  560 

h.  p.  =i— ^ ' ^—  =ss  h.  p. 

^  33,000  ^-^       ' 

To  run  your  dynamo  to  the  load,  viz.,  250 amperes,  at  1 15  volts, 
would  take,  including  friction,  etc.,  nearly  50  h.  p.  Therefore 
your  engine  is  large  enough. 

"James  McPherson"  :  Oil  is  not  necessary. 

ANSWERS  BY  THE  ROBB  ENGINEERINC.  COMPANY. 

"J.  G.":  The  Barnard  system  is  a  very  effective  and  simple  sys- 
tem of  exhaust  heating.  Write  for  particulars  to  Geo.  A.  Bar- 
nard, 39-41  Cortlandt  street.  New  York  City. 

"  Jas.  Johnson  "  :  You  can  reduce  the  temperature  of  flue  gases 
by  reducing  the  grate  surface  or  increasing  the  heating  surface  of 
your  boiler.  The  heating  surface  may  be  increased  by  placing  in 
smoke  filue  a  small  economizer  of  the  Green  type,  consisting  of 
vertical  pipes  between  which  the  gases  pass  on  their  way  to  the 
chimney,  and  the  feed  water  by  being  passed  through  the  tubes  is 
heated  to  250  to  300  degrees. 

"Ontario":  (2)  Most  high  speed  engines  are  designed  for 
about  a  certain  speed,  at  which  they  will  run  smoothly  and  regulate 
best,  but  a  variation  of  25  revolutions  above  or  below  the  rated 
speed  may  be  made  without  any  serious  disadvantage,  provided 
the  governor  is  properly  adjusted.  (3I  80  lbs.  pressure  would  be 
more  economical  than  50  lbs.,  provided  the  work  being  done  is 
sufficient  to  require  the  cut-off  to  be  as  late  as  '4  stroke  or  later. 
If  the  engine  is  underloaded  a  less  pressure  might  be  more  econ- 
omical in  order  to  prevent  too  early  cut-off  and  too  great  expan- 
sion. It  is  not  economical  to  expand  more  than  three  or  four 
tiines  in  a  single  C}'linder. 

"  SlBSCRiBER  "  :  It  would  not  pay  to  put  water  pipes  on  the  out- 
side of  your  flues.  You  could  use  Green's  economizer  to  advant- 
age if  j-ou  have  sufficient  draft,  but  not  without.  A  9'',  x  12"  A.  & 
S.  engine  running  at  250  revolutions  should  develop  about  40 
horse  power  at  j^  cut  off,  and  would  work  up  to  about  56  horse 
power   at    latest  point  of  cut-off.       250  amperes   at    115    volts  = 
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38.5  electrical  horse  power;  add  25  per  cent,  for  friction 


and  loss  in  engine,  and  dynamo  would  equal  about  48  horse  power. 
The  engine  should  do  this  without  being  too  greatlj'  overloaded. 
ANSWER  BY  "JEAMES." 
In  answer  to  "James  McPherson,"  I  have  been  using  cylinder  oil 
and  some  times  common  machine  oil.  I  don't  really  know  if  it  is 
necessary  to  give  it  much  oil.  How  about  the  piston  packing  be- 
ing chewed  up  by  it  and  the  valves  in  your  pump,  if  you  have  one? 
There  is  one  thing  I  would  like  to  know,  and  that  is  how  to  stop 
that  everlasting  grunting  and  groaning  in  the  steam  end  of  eleva- 
tor pumps.  They  are  nearly  all  the  same  when  put  on  elevator 
work.  I  know  of  three  different  makes,  so  it  is  not  the  makers' 
fault.  I  notice  that  when  the  pump  is  going  at  her  speed  she  is 
all  right,  but  the  minute  she  slows  down  that  minute  she  begins 
to  groan  and  scrape.  Would  it  be  any  use  feeding  graphite? 
But,  then,  a  sight  feed  would  not  take  it.      Pointers  will  oblige. 

Sir, — As  I  have  heen  thinking  of  altering  my  boiler  setting,  I 
would  like,  before  doing  so,  to  know  what  is  the  generally 
accepted  plan.  There  are  many  others  like  me  who  do  not  reall}' 
know  whether  their  conditions  are  right  or  not,  and  who  would 
be  glad  of  enlightment  on  the  subject  ;  so  to  try  to  benefit  others 
as  well  as  myself,  I  have  thouglit  of  asking  the  following  questions, 
with  the  hope  that  superintendents  or  engineers  will  give  us  the 
sizes  as  in  their  plants.  Each  man  looking  for  the  information 
would  therefore  be  able  to  pick  out  his  own  size  boiler,  etc.,  and 
compare  conditions  and  results.  If  some  of  our  large  engine 
builders  and  engineering  expert  friends  could  be  got  to  give  us 
their  opinions,  the  time  it  would  take  them  to  do  so  would  not 
be  lost. 

What  size  are  j'our  boilers,  length,  diameter,  size  of  tubes  and 
number  of  same  ;  how  much  heating  surface  and  what  is  h.  p.  of 
boiler  ? 

Size  of  furnace,  length,  breadth  and  height  from  boiler? 

Kind  of  grate  bars,  shaking  or  stationary,  what  air  space,  and 
how  are  bars  placed  ? 

Height  of  bridge  wall  from  boiler,  and  how  built  ? 

Depth  of  combustion  chamber  and  how  it  is  shaped  back  of 
bridge  wall  ? 


What  should  be  the  ratio  between  grate  surface  and  heating 
surface  and  between  tube  area  and  grate  (for  different  fuels)? 

Whal  air  openings,  if  any,  and  where  situated,  bridge  wall  or 
sides  of  furnace  ? 

What  mode  of  firing  and  thickness  of  fire,  and  what  is  found  to 
be  the  most  economical  rate  of  consumption  per  square  foot  of 
grate  per  hour  ? 

How  do  you  bank  your  fires  ? 

When  iniablc  to  weigh  coals,  but  passing  water  through  a  meter, 
how  much  water  should  a  boiler  of  a  given  size  be  able  to  use 
and  be  up  to  its  economical  limit  ?  Under  that  amount  we 
would  understand  that  it  was  too  lirge  for  the  work  required, 
and  over  that  we  would  say  it  was  being  forced  ? 

What  should  draft  be  at  chimney  and  at  furnace  ? 

Have  you  ever  used  forced  draft  and  with  what  result  ? 

What  should  temperature  of  flue  gases  be  ? 

What  is  the  efficiencj'  of  your  boiler? 

When  wishing  to  check  draft  whether  would  you  close  damper 
in  flue  or  close  ashpit  doors,  taking  into  consideration  that  when 
closing  damper  in  flue  you  choke  tubes  with  soot  ? 

How  are  vour  boilers  covered  in  ?  Does  the  flue  return  on  top 
again  or  do  you  use  top  of  boiler  as  a  dead  flue,  i.e.,  gases  get  on 
top  but  no  circulation,  or  when  boiler  is  bricked  in  at  sides  in 
usual  way  do  you  have  bricks  or  olher  covering  lying  directly  on 
top,  or  do  you  have  an  air  space  between  boiler  and  covering  ? 

Have  you  any  arrangement  for  heating  feed  water  apart  from 
exhaust  steam  water?     If  so,  explain  it. 

Do  you  think  it  is  better  to  force  a  boiler  for  a  few  hours  or  cut 
in  another  one  ? 

What  does  a  pyrometer  cost  and  would  it  be  of  any  value  to 
have  it  ? 

Besides  giving  sizes,  etc.,  a  few  remarks  as  to  the  ad- 
vantages or  disadvantages  of  any  of  the  points  would  be  advisable. 

Alfred  O.  Peach. 

"  Indicator  "  writes  :  I  was  thinking  of  putting  on  an  indicator 
on  my  engine,  an  A.  &  S.  Would  some  one  give  me  all  the  sizes 
for  the  correct  rigging  and  how  to  set  it  up  ?  Please  indulge  in  no 
generalities,  as  I  have  had  no  experience  in  this  matter.  My 
engine  has  12  inch  stroke. 

Sir, — Would  you  please  ask  in  your  first  issue  :  ( 1 1  Whether  it 
is  best  to  run  with  dirty  flues  or  to  run  with  clean  flues  and 
damper,  say,  half  shut.  Closing  the  damper  makes  sooty  tubes. 
My  boiler  fully  half  the  time  is  too  large  and  I  cannot  brick  up 
grates.  (2)  Is  a  return  steam  trap  or  an  injector  the  most  econ- 
omical in  sleam  consumption  for  boiler  feeding?  (3)  I  have  a 
steam  drum  used  for  drying  purposes  through  which  the  steam  at 
50  pounds  blows,  slightly  throttled  on  discharge  side,  and  1 
should  like  to  connect  it  on  to  a  nason  trap,  if  it  would  work 
through  the  following  piping  :  Drum  stands  3  feet  from  floor ; 
discharge  pipe  would  have  to  dip  30  inches  below  floor,  then  rise 
3  feet  in  a  length  of,  say,  10  feet  and  connect  on  to  another  pipe 
going  to  the  trap.  I  would  put  on  a  check  valve  just  before  it 
connected  on  to  the  other  pipe. 

Ontario  No.  2. 

"  William  Higc.inson  "  writes  :  "  We  have  a  steam  plant  here 
driving  the  electric  lights,  which  is  going  to  be  too  little  for  the 
work  we  can  get  for  it  to  do,  and  we  are  thinking  of  putting  in 
storage  batteries  to  carry  the  peak  of  the  load  for  about  four 
hours.  Can  you  inform  me  where  any  batteries  are  now  in  use  to 
carry  the  peak  of  the  load  as  above  mentioned  ?  " 

Answer. — We  do  not  know  of  any  plant  in  Canada  using  a 
storage  battery  to  carry  the  peak  of  the  load.  There  are  several 
battery  plants  in  use,  but  none  of  them  are  used  for  that  purpose. 
Henry  Morgan,  Montreal,  and  the  Toronto  University  Chemical 
Laboratory  have  them,  but  use  them  only  when  the  generator  plant 
is  shut  down. 

"  T.  C.  D.,"  Guelph,  Ont.,  asks  :  "  What  are  the  names  of  the 
principal  slow  and  medium  speed  steam  engines,  slide  valves, 
fitted  svith  fly  ball  governors,  used  in  England,  and  what  is  the 
most  popular  governor  regulator  used  in  England  ?  " 

Answer. — There  are  so  many  engine  builders  in  England  that 
it  is  pretty  hard  to  give  "the  principal  "  ones.  Messrs.  John 
Fowler  &  Co.,  engineers,  Leeds;  Roby  &  Co.,  Globe  Works, 
Lincoln  ;  Ransomes,  Sims  &  Jefferies,  Limited,  engineers,  Ipswich 
and  London ;  and  Tangyes,  Limited,  Birmingham,  are  among 
the  most  prominent.  We  cannot  advise  you  at  present  as  to  the 
most  popular  governor. 


The  Gutta  Percha  &  Rubber  Company,  West  Lodge  .ivenue, 
Toronto,  have  lately  installed  a  60  k.w.  generator,  and  are  wiring 
their  factory  for  450  incandescent  lamps  and  15  arc  lamps.  All 
wiring  is  being  done  with  rubber  wire  in  cleat  work.  The  plant  is 
to  be  divided  into  six  sections  with  separate  feeders  for  each  sec- 
tion, and  having  an  elaborate  switchboard  containing  switches 
for  each  feeder  and  station  instruments.  The  whole  of  the  work 
is  being  installed  by  Mr.  H.  F.  Strickland,  electrical  contractor, 
35  Adelaide  Street  East. 

TEND E US  FOR  ELECTRIC  LIGHT 


Sealed  tenders  will  be  recened  by  the  undersigned  up  to  nonn  on  MOND.W, 
NOVEMBER  ist.  1897,  for  the  furnishing  and  operation  of  twenty-nine  (29)  Arc 
Electric  Light  Lamps  of  twelve  hundred  candle  power  each  (1,200),  on  the  streets 
of  the  Town  of  Orangeville.  Estimates  are  solicited  for  a  one,  two  and  three_  year 
The  lowest  or  any  tender  not  necessarily  accepted.  For  further  infor- 
1  apply  to 


Chi 


WILLIAM  WALLACE, 
StreetiLighting  Committee,  Orangeville.  Ont 


October,  1897 
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SPARKS. 

Incorporation  has  been  g-ranted  to  the  Strathroy  PZlectric  Co., 
with  a  capital  of  $20,000. 

The  Electric  Light  Company,  of  Revelstoke,  B.  C,  have  their 
power  house  in  course  of  erection. 

The  London  Street  Railway  Company  have  completed  the  ex- 
tension of  their  road  to  Pottersburg. 

The  town  council  of  .Almonte,  Ont.,  is  being  urged  by  rate- 
payers to  purchase  an  electric  light  plant. 

The  Exeter  Electric  Light  &  Power  Co.,  of  Exeter,  Ont.,  has 
been  incorporated,  with  a  capital  stock  of  $15,000. 

Messrs.  O'Reilly  &  Murphy,  of  Ottawa,  recently  installed  an 
electric  light  plant,  consisting  of  130  lights,  in  the  Archbishop's 
palace  in  that  city. 

.An  explosion  occurred  recently  at  the  Chambers  Electric  Light 
Works,  Truro,  N'.S.,  by  which  the  new  engine  was  almost  com- 
pletely ruined.      None  of  the  employees  were  injured. 

For  the  preservation  of  wooden  telegrapii  poles  the  Boucherie 
process  of  mjecting  a  solution  of  sulphate  of  copper  into  the  pores 
of  the  wood  is  said  to  prolong  their  lives  to  about  fifteen  years. 

The  Jenckes  Machine  Co.,  of  Sherbrooke,  Que.,  shipped  last 
week  one  of  their  heavy  50  horse  power  slide  engines,  with 
standard  steel  tubular  boiler,  to  Desire  Thibault,  Esq.,  of  East 
Hereford,  Que. 

The  dam  at  Magog  for  the  civic  electric  light  plant  is  com- 
pleted, and  the  50"  Crocker  water  wheel,  which  is  being  furnished 
by  the  Jenckes  Alachine  Co.,  of  Sherbrooke,  is  expected  to  be  in- 
stalled now  within  a  short  time. 

The  Monte  Cristo  Mining  Co.,  of  Rossland,  have  made  a  fresh 
strike,  and  have  ordered  a  complete  new  hoisting  and  pumping 
plant  from  the  Jenckes  Machine  Co.,  of  Sherbrooke,  which  has 
been  supplied  from  their  Rossland  stock. 

The  Great  North-Western  Telegraph  Company,  in  conjunction 
with  the  Spokane  &  Fort  Steele  Telegraph  Company,  have  com- 
pleted the  erection  of  a  new  telegraph  line  from  Kalispell,  Mont.,  to 
Warder  and  Fort  Steele,  B.C.  Other  extensions  are  contemplated 
in  the  near  future. 

Messrs.  .Ahearn  &  Soper,  of  Ottawa,  have  secured,the  contract 
for  the  telegraph  wiring  of  the  Ottawa  &  New  York  Railway. 
The  line  will  extend  from  Ottawa  to  Moira,  N.A'.,  and  along  the 
cable  under  the  St.  Lawrence.  The  amount  of  the  contract  is 
said  to  be  large. 

Water  was  turned  into  the  flume  at  the  factory  of  the  Boston 
Rubber  Co.,  at  St.  Jerome,  Que.,  on  the  25th  ult.  The  steel  flume, 
which  is  350  ft.  long  and  6  ft.  in  diameter,  was  furnished  complete, 
including  a  55"  Crocker  wheel,  by  the  Jenckes  Machine  Co.,  of 
Sherbrooke,  Que. 

The  power  station  of  the  Sherbrooke  Street  Railway,  of  Sher- 
brooke, Que.,  is  rapidlv  nearing  completion,  and  the  turbine  plant 
being  installed  by  the  Jenckes  Machine  Co.  is  also  about  com- 
pleted. Mr.  Burke,  the  president,  states  that  they  expect  to  be 
in  operation  by  the  i^th  of  October. 

Hunter  &  Oliver,  solicitors,  of  Victoria,  B.C.,  give  notice  of 
application  to  parliament  for  the  incorporation  of  a  company  to 
construct  a  narrow  gauge  railway  from  Portland  Inlet  to  Teslin 
Lake,  with  power  to  build  bridges,  telegraph  and  telephone  lines, 
etc.,  and  to  supply  light,  heat  and  power. 

The  Consumers'  Cordage  Co.,  Limited,  of  Halifax,  N.  S.,  have 
for  some  time  been  considering  the  adoption  of  electricity  as  a 
motive  power  for  operating  their  machiner)'.  The  manager  of  the 
company  states  that  owing  to  the  cost  of  the  machines,  they  have 
concluded  that  it  is  not  economical  at  present. 

The  Kootenay  Electric  Co.,  of  Kaslo,  B.C.,  are  utilizing  the 
new  water  power  to  generate  electricity,  and  have  placed  an  or- 
der with  George  C.  Hinton  &  Co.  for  a  150  k.w.  "  S.  K.  C." 
generator  complete,  with  transformers  and  motors.  The  latter 
firm  are  agents  in  British  Columbia  for  the  Royal  Electric  Co. 

The  Parry  Sound  Electric  Light  Company  held  their  annual 
meeting  on  September  7th.  Directors  were  elected  ;is  follows  : 
Messrs.  S.  .Armstrong,  William  Bealty,  Dr.  Walton,  W.  H. 
Pratt,  J.  J.  Jolliff'e,  J.  F.  Mossley  and  Dr.  J.  R.  Stone.  The  com- 
pany have  now  over  goo  private  lights  and  40  street  lights  under 
contract. 

The  Bridgewater  Power  Co.,  of  Bridgewater,  N.  S. ,  have 
lately  been  reconstructing  and  enlarging  their  electric  light  plant, 
and  have  replaced  their  three  wire  system  by  an  alternating 
current  system,  for  which  purpose  they  have  purchased  a  40  k.w. 
"S.K.C.  "  two-phase  generator  from  the  Royal  Electric  Co.,  and 
600  light  capacity  in  transformers. 

The  total  length  of  the  world's  telegraph  system  is  given  as 
4,908,921  miles,  exclusive  of  180,440  miles  of  submarine  cables. 
Of  this,  Europe  has  1,764,790  miles  ;  .Asia,  310,685  miles  ;  Africa, 
99,419  miles;  .Australia,  217,479  miles,  and  .America,  2,515,548 
miles.  These  figures  are  given  by  United  States  Consul  Germain, 
of  Zurich,  to  the  Slate  Department. 

The  Electric  Light  Company  at  Dartmouth,  N.  S.,  are  intro- 
ducing the  meter  system.  The  rales  for  lights  so  supplied  will  be 
12^  cents  per  one  thousand  watt  hours,  or  ^'i  cent  less  if  meter 
is  owned  by  consumer.  Where  bills  are  less  than  $2.50  a  month 
a  rental  of  25  cents  a  month  will  be  charged  for  the  meter  when  it 
is  supplied  by  the  electric  light  company. 

At  a  recent  trial  on  the  Ottawa  river  a  new  invention,  called  the 
submarine  searchlight,  proved  a  decided  success.  The  search- 
light showed  the  bed  of  the  river  plainly  for  a  circumference  of  50 
feet;  and    at  a    depth  of  35  feet    objects   could    be  distinguished 


without  any  difficulty.  The  object  of  the  inventor  is  to  enable 
divers  to  perform  their  work  with  accuracy  and  to  trace  lost 
treasure.  It  is  especially  adapted  to  assist  the  workers-  on 
wrecked  vessels  lying  underneath  the  water  at  a  great  depth. 
The  inventor  is  Mr.  Joseph  de  I'Etoile. 

Mr.  Geo.  Eastbrook,  who  is  about  taking  his  departure  for  Dela- 
goa  Bay,  South  .Africa,  where  he  is  erecting  flouring  mills  and  other 
industries  for  a  wealthy  syndicate  of  Canadians,  is  taking  with 
him  a  complete  electric  lighting  plant.  The  apparatus  and  ma- 
terial complete  are  being  purchased  from  the  Royal  Electric  Co. 
This  we  believe  is  the  first  instance  where  a  Canadian  electric 
lighting  plant  has  been  sold  for  service  in  the  antipodes. 

From  a  carefully  prepared  table  of  statistics  published  in  a 
German  contemporary  it  appears  that  80  per  cent,  of  the  con- 
tinuous current  stations  in  that  country  are  provided  with 
accumulators,  the  total  output  of  which  is  31  per  cent,  of  the 
whole  power  of  these  stations.  Notwithstanding  such  figures  as 
these,  there  are  many  .American  electrical  engineers  who  still 
doubt  the  advisability  of  installing  accumulators  in  connection 
with  central  stations. 

The  water  power  of  the  Shawenegan  Falls,  on  the  St.  Maurice 
river,  in  Quebec,  was  recently  sold  by  the  Crown  Lands  Depart- 
ment to  Mr.  David  Russell,  of  Montreal,  who  is  said  to  repre- 
sent a  strong  syndicate  intending  to  manufacture  calcium 
carbide  for  acetylene  gas.  One  of  the  conditions  of  the  sale  was 
that  the  purchasers  should  expend  $2,000,000  within  eighteen 
months  on  the  erection  of  buildings  and  plant  and  in  developing 
the  water  power,  and  a  further  $2,000,000  within  the  next  two 
years. 

Wireless  telegraphy  is  occupying  a  good  deal  of  attention  just 
now,  and  to  accompany  the  encouraging  reports  from  Mr.  Tesia 
of  his  advances  and  success  with  new  apparatus  for  such  work, 
we  note  the  statement  from  Marconi  that  he  is  about  to  signal 
electrically  without  wires  from  St.  Paul's  Cathedral,  London,  to 
the  Eiff'el  Tower,  in  Paris,  a  distance  as  the  crow  flies  of  perhaps 
150  to  200  miles.  It  will  be  interesting  to  see  what  comes  of  all 
this  movement,  which  may  well  betoken  a  new  advance  in  electri- 
cal discovery  and  invention. 

.According  to  a  London  exchange,  a  report  on  the  electrical 
and  allied  trades  in  Cape  Colony  is  being  prepared  by  Mr.  .A.  P. 
Trotter,  honorary  correspondent  for  that  district  of  the  London 
Chamber  of  Commerce.  In  his  report,  Mr.  Trotter  will  allude  to 
the  prospects  of  employment  for  electrical  engineers  in  South 
Africa.  He  desires  it  to  be  made  known  that  no  electrical  engi- 
neers should  go  to  South  .Africa  at  present  unless  they  have  secured 
definite  appointments  before  sailing.  Many  compelent  electrical 
engineers  in  that  country  are  now  unable  to  find  emplo\"meiit. 

The  Nelson  Electric  Light  Company,  of  Nelson,  B.C.,  have  de- 
clared a  dividend  of  12  per  cent,  for  the  financial  year  jusi  closed. 
This  company  have  elected  directt>rs  as  follows  :  John  Houston, 
president  and  manager;  John  J.  Malone,  vice-president  ;  J.  H. 
Matheson,  secretary  ;  John  Johnson,  treasurer;  J.  Fred  Hume, 
J.  .A.  Mara  and  John  Hamilton,  directors.  The  cily  council  h.is 
recommended  that  the  offer  of  the  company  to  light  the  streets 
for  a  period  of  five  years  be  accepted,  provided  they  agree  to  dis- 
pose of  the  plant,  franchise,  etc.,  to  the  city  within  one  year  at  a 
price  not  to  exceed  $40,000. 

The  interest  in  the  electric  railway  question  in  England  has  ex- 
tended as  far  as  the  question  of  trolley  car  etiquette,  as  will  be 
seen  from  this  quotation  from  a  London  contemporary  :  "We  are 
told  that  another  peculiarity  of  the  American  street  cars  is  that 
ladies  are  not  allowed  to  stand  in  theni.  When  a  lady  enters  a 
crowded  car  a  seat  is  promptly  v.icated  for  her  convenience.  No 
doubt  this  is  sometimes  done  even  in  England,  but  rarely  in  the 
same  way,  with  the  result  that  while  here  it  is  recognized  as 
courtesy  and  thankfully  acknowledged,  there  it  is  taken  as  a  right, 
for  which  no  thanks  are  necessary.  " 

The  Willow  Creek  Gold  Mining  Company,  of  which  Mr.  E. 
Todd,  of  Brantford,  is  president,  are  about  to  undertake  the  con- 
struction of  an  electric  railway  from  Bell  City  to  Island  B.av,  on 
Bad  \"ermillion  lake.  The  railway  will  be  four  miles  in  length, 
and  will  be  extended  as  occasion  demands.  It  is  proposed  to 
utilize  the  water  of  the  falls  on  the  Vermillion  river  and  Grassy 
lake  for  power  purposes,  and  to  put  in  sufficient  electrical  ma- 
chinery to  operate  a  custom  stamp  mill,  as  well  as  the  railway. 
Mr.  M.  W.  Hopkins,  electrical  engineer  for  the  company,  will 
shortly  make  a  report  on  the  water  power. 

.Among  the  visitors  to  British  Columbia  recently  were  Messrs. 
George  G.  Ward  and  S.  S.  Dickenson,  general  manager  and 
superintendent  respectively  of  the  Commercial  Cable  Co.,  of 
Canso,  N.  S. ,  where  the  cable  connects  with  the  land  line.  Re- 
garding the  Australian  cable  question,  Mr.  Ward  stated  that  it 
would  undoubtedly  be  built  at  an  early  date,  and  in  his  opinion  its 
construction  was  warranted.  If  Vancouver  was  the  terminus,  as 
undoubtedly  it  would  be,  he  stated  that  his  company  would  prob- 
ably work  in  connection  with  the  .Australian  cable,  and  for  that 
purpose  he  had  examined  the  proposed  landing  place  and  secured 
all  the  information  possible  on  the  subject. 

The  Hull  Electric  Company  and  the  Ottawa  Electric  Company 
are  engaged  in  a  legal  combat  o\er  the  privileges  of  electric 
lighting  for  the  city  of  Hull.  The  former  company  claims  to  have 
an  absolute  and  exclusive  privilege  for  lighting  the  ciiy  for  35 
years,  and  asks  the  Ottawa  company  to  remove  their  poles  and 
electric  apparatus  and  to  pay  them  $20,000  damages.  On  the 
other  hand,  the  Ottawa  Electric  Company  stales  that  the  cor- 
poration of  Hull,  as  far  back  as  1SS7,  granted  the  company  per- 
mission to  erect  poles  and  furnish  electric  lighting,  and  that  the 
by-law  p;isscd  by  the  corporation  in  1894  gninting  the  privilege  to 
the  Hull  Electric  Company  does  not  affect  their  rights. 
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EDUCJLTIOISrJLIv  IDKFJLRTIvIKKT 


IMTR-OCLTCTOR-Y 


of  this  journal  has  decitled  lo  devote  a  certain  amount   of  spaci 
rical  formula  and  mathematical  problems  will  be  discussed,  illi 
■taken  to  contribute  to  this  department  reKularly  each    month, 


udy 


After  mature  deliberation  the  pubtishe 
Department,  wherein  both  mechanical  and  elec 
request  of  the  editor,  I  have  with  pleasure  undertaken  to  c 
briefly  introduce  the  subject  at  issue. 

The  primary  object  of  this  department  is  chiefly  t{ 
of  the  rudimentary  principles  of  mathematics,  such  matter  as  will  enal 
most  valuable  engineering  works  and  publications  fron^  time  to  time  c( 
rendering  an  otherwise  valuable  work  practically  valueless  to  the  reader. 

Just  at  what  particular  point  our  calculations  should  commence  became  a  matter  of 
mind  the  fact  that  there  are  many  really  good  engineers  whose  early  education  has,   through   force   of 
opportunity,  have  not  been  able  to  review  their  early  education  for  years.     Knowing   by   observation   r 
education  before  attempting  to  digest  and  calculate  problems,  and  the  almost  utter  impossibility  of  the 
thorough  knowledge  of  the  principle  of  mathematics  involved,  I  have  decided  to  commence  at  a  point 


ted,  and  as  far  ; 
d   before  discus; 


J  what  may  be  termed  an  Educational 
i  possible  rule  and  example  given.  At  the 
ng  actual  mathematical  problems,  wish  to 


alueof 

lim  by  a  little 

lit)  formula  thai 


already  valuable  paper,  by  placing  in  the  hands  of  every  engit 


ivho  has  any  knowledge 


I  many  c 


most    intricate  mechanical  and  electrical  formula.     Many  of  c  . 
but  vaguely  understood,  and  very  often  entirely  misunderstood,  thus 


ight,  and   past 


perience   had  to  be  carefully  considered,  bearing  in 

m  deficient,  and  many  others  who,  through  lack  of 

perience    the    great    necessity    of  having  a  thorough   elementary 

tisfactory  conclusion  ol  his  studi  s  without  a 

"'       '  '     this  journal — commencing  at 

iily  understood.     The  advan- 


fractions,  and  ' 


nd  carry  out    the  program 
the  foundation  an^ advancing  by  easy  stages  until  the  principles  underlying  the  most  obtuse  and  difficult  formula  can  be  readily  explained  and 
t.iges  to  be  derived  from  an  education  of  this  kind,  coupled  with  practical  mechanical  ability,  is  too  well  understood  to  require  comment. 

The  programme  which  has  been  outlined  for  the  succeeding  nine  months  will  embr 
Decimal  FkaCtions— Definitions  and  explanation  of  principles  of,  and  method  of  reductio 
Square  ano  Circular  Measure— Definition  and  exi>lanation  and  practical  demonstratio 
Cubical  and  Cylindrical  Measurements— Definitions  and  explanations  of,  with  practical  hints. 
Square  and  Cube  Root — Definitions  aad  explanations  of. 

Safety  Valve  Calculations— {Spring  and  Lever  Types)— Principles  of,  with  practical  demonstrations. 
Boiler  Construction— Stays,  rivets,  joints  and  seams,  iron  and  steel  plate— strength  of,  with  formula  and  practical  demonstratir 

It  is  not  the  intention  to  fill  these  columns  with  a  mass  of  figures  hastily  compiled  without  reference  to  any  particular  obj& 
carefully  thought  out,  and  only  such  information  given  as  will  be  of  use  to  you,  and  an  eflFori  will  be  made,  based  on  experience  am 
his  series  of  tests  complete  in  every  particular. 


he  contrary,  every  problem  will  be 

ledge  of  the  requirements,  to  make 

Wm.  Thompson. 


IArticle  VI. 1 

SAFETY  VALVE  CALCULATIONS. 

(Continued.) 

SPRING-LOADED   SAFETY   VALVES. 

The  questions    of  most    importance    to   the   practical  working 

engineer  regarding  spring-loaded  valves  are  :    Size  of  steel  from 

which    the    spring   shall    be    made  ;    required  inside  and    outside 

diameter  ;    compression  required  to  have  given  effect. 

A  standard  spring,  if  made  of  the  best  square  steel,  contains  an 
area  of  .25  of  a  square  inch,  the  inside  diameter  is  exactly  two 
inches  and  outside  diameter  three  inches  ;  it  contains  thirteen 
complete  coils,  and  measures  exactly  eleven  and  one-half  inches 
in  length.  The  working  load  is  assumed  at  6oopoimds,  one-sixth 
of  its  breaking  load  when  hardened  to  a  temper  just  sufficient  to 
break  it ;   at  this  load  it  should  deflect  exactly  one  inch. 

Example  (i)  :    A  safety  valve  4  inches  in  diameter  has   a    spiral 
spring  made  of  square  steel  3"  diameter  outside  and  .25"  thickness 
of  steel  ;    what  will  be  the  pressure  per  square  inch  ? 
Formula  : 

12,000  S'' 
3 =  whole  pressure  on  valve. 

Where  S  =  thickness  of  steel  in  inches, 

d  =  diameter  of  spring  from  centre  to  centre  of  steel, 
12,000  =  constant  used  for  square  steel, 
8,000  =  constant  used  for  round  steel. 
12,000  X  .5" 


Then,  total  weight; 


^■5 


-  =600  pounds 


Diameter  of  valve  is  given  as  4  inches.  Areaof  valve  then  =  4'- x 
.7854=12.5664  square  inches.  .'.  pressure  per  square  inch  =  6oo 
=  12.5664  =  47.7. 

The  foregoing  is  the  fundamental  principle  to  connect  the  load- 
ing of  the  spring  valve  with  that  of  a  direct  weighted  valve,  and 
from  it  may  be  obtained  both  the  proper  thickness  of  steel  to  be 
used  and  the  proper  inside  and  outside  diameters  of  the  spring. 

Example  (2) :  What  must  be  the  outside  diameter  of  a  spiral 
spring  for  a  safety  valve  5"  in  diameter?  The  pressure  to  be 
carried  is  50  pounds,  and  the  diameter  ol  the  steel  is   3^   inch. 

Formula  : 

,     SoooS-' 

Where  d  equals  as  before  the  mean   diameter  of  the   spring,  S 
thickness  of  steel,  W  the  whole  weight  on  the  valve,  then 
8000  X  .7i:-'  -i-ieo  .      , 

d= /3      =-^—  =3-42  inches. 

5-  X. 7854x50     981.75 

This,  however,  is  only  the  mean  diameter,  or  the  diameter  from 
centre  to  centre  of  steel.  Therefore,  the  diameter  of  the  steel  must 
be  added  to  this  to  get  the  outer  diameter. 

.•-  outer  diameter  =  3.42  +  .75  =  4.17  inches. 

Example  (3) :  The  diameter  of  a  spring  loaded  safety  valve  is 
5  inches,  gauge  pressure  60  poinids,  and  mean  diameter  of  a 
spiral  spring  5  inches,  what  must  the  area  be  for  square  steel, 
also  the  length  of  each  side,  the  area  and  diameter  for  round 
steel,  and  the  inside  and  outside  diameter  of  each  spring. 

The  Steamboat  Inspection  Act  adopts  the  Board  of  Trade  rule 
for  the  determination  of  the  required  size  of  steel  under  the  fol- 
lowing formula  : 


s  =  Side  or  diameter  of  steel  in  iniHies. 
w  =  Load  on  spring  in  pounds. 

d  =  Diameter  of  spring  from  centre  to  centre  of  steel, 
c  =  12,000  for  square  steel. 
c  =  8,000  for  round  steel. 

Then  we  require  to  multiply  total  load  in  pounds  by  mean 
diameter  in  inches,  and  divide  by  either  constant  12,000  or  8,000, 
as  the  case  may  be,  and  cube  root  of  quotient  equals  diameter  of 
steel. 

First  find  what  w  of  formula  represents,  by  multiplying  area  of 
valve  by  pressure  per  square  inch. 

•■■  w  =  5-  X. 7854=  19.635  sq.  in.  area. 

1 9.635  X  60  =  1 1 78. 1 ,  total  weight. 
1 '7*^-1  X  5  =  5890.5. 

Then  ^  =  diameter  for  square  steel. 

1 2000 

and  ^  5lz_l5  =  diameter  for  round  steel. 
8000 

5890.5-^  12, 000  =.49,  and  v'.49  =  .788  inches  length  of  each  side  for 

square  steel. 

.788  X  .788  =  .62  square  inches  area  of  square  steel. 

5890. 5 -^8000  =  .736,    and     \/.736  =  .9    inches    diameter     of   round 

steel. 

.9-  X  .7854  =  . 63  square  inches  area  of  round  steel. 

For  a  spring  constructed  of   square  steel  our  dimensions  then 
bectime  : 
Mean  diameter  of  spring  (i.,e.,  from  centre  to  centre 

of  steel) =5  inches 

Outside  diameter  of  spring  equals  5  inches  phis  size 

of  steel =5. 788  inches 

Inside  diameter  of  spring  equals  5  inches  minus  size 

of  steel —  4* '  12 inches 

Size  of  steel =    .708inches 

Area  of  steel  must  contain 62  sq.    in. 

And  for  a  spring   constructed    of   round    steel,   dimensions  are  as 
follows,  viz.  : 

Mean  diameter  of  spring 5  inches 

Outside  diameter  of  spring  is  5  in.  +  .g =S'9  inches 

Inside  diameter  of  spring  is   5  in.  -  .9 — 4*  t  inches 

Diameter  of  steel  wire =   .9  inches 

.Area  of  steel  must  contain 63  sq.   in. 

With  a  standard  spring  before  us  it  is  easy  to  determine  the 
required  sectional  area  of  any  steel  spring  when  fundamental 
principles  of  this  formula  are  understood. 

As  we  are  given  the  whole  of  the  dimensions  of  a  standard 
spring  made  of  spring  steel,  we  can  determine  the  sectional  area 
of  a  square  spring  by  the  following  process  : 

As  given  weight  is  to  required  weight  so  is  given  sectional 
area  to  required  sectional  area. 

For  example,  let  us  compare  our  determination  of  sizes  for  a 
square  spring  with  a  standard  spring ;  our  question  then  becomes  : 

As  600  :  1 178. 1  ::  .25  ;  required  area. 

Then    1 178.  i  x  .25  =  294.5. 

294. 5-^600  =  . 49,  sectional  area  of  spring  at  a  load  of 
1 17H.  I  pounds. 

\/.49~  .7854  =  . 788  required  size  of  steel  to  comply  with 
standard  spring.  All  other  dimensions  of  the  spring  will  change 
in  same  proportion. 

With  spiral  springs  then  there  is  to  the  practical  operating  engi- 
neer the  important  question  of  determining  the  increase  in  pressure 
by  compression  or  the  decrease  in  pressure  by  reducing  the  com- 
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pression,  or  the  change  similar  and  corresponding  to  the  gradua- 
tion of  a  lever  safety  valve. 


The  formula  for  this  is 


W  X  d^ 


xn  =  total  compression. 


S*xG 

Where  W  is    the    total    weight  pressing  upwards   against    the 
valve  in  pounds 
d  =  mean  diameter  of  spring 
S  is  thickness  of  steel  in  sixteenths  of  an  inch 
G  is  constant  30  for  square  steel 
G  is  constant  22.8  for  round  steel 
n  is  number  of  coils  in  spring. 
Example  (3) :    A  spring  loaded  safety  valve  5  inches  in  diameter 
is  set  for  a  gauge  pressure  of  90  pounds,  but  owing   to  weakness 
of  boiler,  pressure  must    be  reduced  to  60  pounds  ;  the  outer  dia- 
meter of  spring  is    five  inches  and  spring  is  made  of  _?s  inch  steel 
with    i^  coils;  what    compression  must  be  given    to  produce  re- 
quired pressure  starting  with  spring  slack  ? 


Wxd^ 


xn  = 


i-x./ 


54x6oX4^s'x  I: 


4.932   inches,    total  corn- 


s' X  G  10*  X  30 

pression  required. 

From  this  formula  may  be  deduced  the  number  of  coils  required, 
so  that  a  given  pressure  shall  require  a  given  compression,  or  the 
load  on  the  valve  with  a  given  compression,  the  diameter  of  coil 
or  thickness  of  steel,  if  the  other  quantities  are  given. 

The  most  important  of  these  to  the  engineer  is  the  determina- 
tion of  the  number  of  coils  required  ;  the  change  in  pressure  by  a 
given  change  in  compression,  and  also  the  determination  of  the 
total  weight  bearing  down  against  the  valve  or  the  weight  re- 
quired to  lift  it  off  Its  seat  when  dimensions  of  spring  and  com- 
pression are  known. 

To  determine  the  number  of  coils  required  to  balance  a  given 
pressure  with  a  given  compression,  we  construct  from  above 
formula  the  following  : 

C^Wx_d»^j^, 
s*  X  G 

Where  W,  d ',  s*,  G  and  N  have  same  values  as  in  last  formula, 
and  C  equals  compression  in  inches,  result  will  be  required  nimi- 
ber  of  coils. 

To  determine  pressure  at  which  valve  will  blow  off,  with  a  spring 
of  given  dimensions  and  given  compression. 

Formula  : 

xc=P,  pressure  at  which  safety  valve  will  blow  otf. 

a  X  d"  X  N  ^ 

a  equals  area  of  valve  in  inches. 

To  determine  total  weight    holding    the   valve   In  place,  with  a 

valve  of  given  dimensions  and  given  compression. 

Formula  : 

xc  =  W,  total  weight  holding  valve  down. 

Reference  has  been  made  to  every  safety  valve  requiring  a 
given  orifice  or  opening  to  allow  of  free  passage  of  steam,  so  that 
increase  in  boiler  pressure  shall  not  take  place.  It  is  at  the 
same  time  just  as  Important  that  area  of  valve  should  not  be  too 
great  to  allow  the  free  discharge  of  steam. 

For  steam  above  10  pounds  pressure  above  the  atmosphere, 
the  weight  of  steam  that  will  escape  into  the  atmosphere  through 
an  opening  one  square  inch  in  area  is,  in  70  seconds,  just  equal 
to  the  pounds  In  the  absolute  pressure  of  the  steam  per  sq.  inch. 

Example:  To  what  height  must  a  5  inch  safety  valve  rise  from 
its  seat  to  allow  steam  to  escape  at  the  rate  of  9,200  pounds  per 
hour,  if  the  pressure  on  the  boiler  is  75  pounds  per  sq.  inch  above 
the  atmosphere. 

Since  the  weight  of  steam  that  will  esc.ipe  per  square  inch  in 
70  seconds  is  equal  to  gauge  pressure  plus  atmospherical  pressure, 
we  proceed  to  find  the  weight  of  steam  escaping  from  one  sq.  in. 
per  hour. 

Gauge  pressure,  75 
Atmosphere,  15 

90,  absolute  pressure. 

Then  as  70  :  60  ::  90  :  to  the  weight  of  steam  escaping  per  minute. 

Then,    ^-- =4628.5,  pounds  of  steam  per  hour  per  sq.  in. 

Then  as  4628.5  :  9,200  ::  i  sq.  inch  to  required  area, 

—21 =  1.98  square  inches  of  escape  required. 

Then  if  required  area  Is  divided  by  circumference  of  valve  In 
Inches,  result  will  be  distance  valve  will  bo  required  to  raise  from 
its  seat  to  allow  the  escape  of  9,200  pounds  of  steam  into  the 
atmosphere. 


3-'4''^  15.708)1.980001.126  of  an  inch  lift. 

5_  'JT*^ 

i5.7o8o  =  circumference.  41920 

3'4'6 
105040 
94^48 
.126  '0792 

8_ 

1. 008=  Lift  must  be  's  of  an  inch. 
From  this,  weight  of  steam  escaping  Into   the  atmosphere  from 
any  orifice  may  be  determined. 

OHM  S  LAW. 
-As  stated  in  our  last,  and  following  out  the  principles  therein  set 
forth,  the  current  in  a  conductor  varies  directly  as  the  pressure  or 
potential  at  the  terminals,  and  Inversely  as  the  resistance  of  the 
conductor.      From  this  then  we  get  the  following  formula  : 


(I) 


R 


This  Is  known  as  Ohm's  law,  and  is  In  continual  use  in  the  study 
of  formula  underlying  the  principles  of  electrical  engineering. 

In  equation  i  we  have  formula  for  C,  when  both  E  and  R  are 
known.  It  consequently  follows  that  we  require  but  a  simple 
transposition  in  the  terms  of  our  algebraic  equation  to  find  any 
of  the  quantities  E,  R  or  C  when  any  two  of  them  are  known. 


(2) 


Thus  R  = 


which  simply  means  that   the    resistance  Is    equal  to    the    electro- 
motive force  (E  M  K)  divided  by  the  current,  and 

(3)  E  =  RC 

meaning  that  the  E  .M  F  Is   equal    to  the  resistance    multiplied  by 
the  current. 

From  these  equations  it  will  be  readily  seen  that  if  any  two  of 
the  quantities  E,  R  or  C  are  given,  the  third  may  be  found  from 
one  of  the  three  equations,  and  that  they  are  all  based  on  the 
same  law. 

The  energy  in  an  electric  circuit  is  equal  to  the  pressure  or 
potential  at  the  terminals  of  the  conductor  inultiplled  by  the  cur- 
rent flowing  through  the  conductor  or  circuit,  and  can  be  ex- 
pressed In  formula  as  follows  : 

(4 1  Worwatts  =  ETC 

Here  we  have  a  simple  formula  for  the  purpose  ot  finding  the 
electrical  energy  of  a  circuit  or  generator  when  E  and  C  are 
known. 

But  it  frequently  occurs  that  we  must  find  W  when  any  two  of 
the  units  E,  R  or  C  are  known.  In  equation  (3)  we  have  E  =  R  C. 
With  this  information  before  us  let  us  substitute  this  value  of  E  in 
(4 1  ;  we  then  get 

W  =  (RC)xC  or 
C-  x  R  =  watts 

-Again  in  equation  ( 1 1  we  have 

-I 

Substitute  this  value  of  C  in  equation  (4),  and  we  get 
W=(|)xEor 

—  =  watts 

Following  out  (hen  the  general  principles  laid  down,  we  get 
these  formula  for  the  determination  of  the  electrical  energy  in  any 
circuit  when  any  two  of  the  units  E,  R  or  C  are  known,  or  in  other 
words  the  capacity  of  any  circuit  or  dynamo  to  do  work. 

In  our  mechanical  studies  we  establish  the  important  fact  that 
the  energy  cannot  be  destroyed,  and  that  it  will  occur  either  as 
mechanical  force  or  heat,  or  both. 

And  when  an  electrical  current  Is  passed  through  a  wire  or 
conductor  a  certain  amount  of  electrical  energy  is  lost  as  such, 
but  makes  Its  appearance  as  heat.  Consequently  the  amount  of 
heat  generated  must  be  equal  to  the  electrical  energy  lost,  and 
must  therefore  be  measured  in  watts. 

Formula  :  W  =  C''  R  is  the  formula  generally  used  for  the 
computation  of  heat  generated  in  a  circuit.  If  the  resistance  of 
a  circuit  and  current  flowing  is  known  it  is  only  necessary  to 
multiply  the  resistance  of  the  circuit  by  the  square  of  the  current 
to  find  electrical  energy  lost  in  transmission  and  appearing  as 
heat. 


Mr.  C.  H.  Kust,  assistant  city  engineer  of  Toronto,  attended  the 
recent  convention  of  Telephone  Sufwrintendcnts  at  Detroit.  Mr.  Rust 
gives  it  as  his  opinion  that  it  would  be  impossible  for  any  company  to 
compete  with  the  Bell  Telephone  Co.  in  Toronto  so  long  as  they  maintain 
their  present  rates. 
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LARGE  ENGINE  FOR  STREET  RAILWAY 
SERVICE. 

At  the  William  street  power  house  ot  the  Montreal 
Street  Railway  Company  there  is  now  running  in  regular 
service  the  large  engine  recently  built  for  the  company 
by  the  Laurie  Engine  Company,  of  Montreal.  Owing 
to  the  dark  location  of  the  engine,  the  photograph  from 
which  the  accompanying  illustration  was  made  was  not 
as  good  as  was  desired.  This  engine  is  said  to  be  the 
largest  and  most  powerful  electric  generating  engine 
that  has  ever  been  built  on  this  continent.  It  is  of  the 
horizontal  cross  compound  Corliss  condensing  type, 
provided  with  tail  rods  and  back  end  cross-heads  and 
guides,  tor  the  purpose  ot  supporting  the  weight  of 
pistons,  thus  relieving  the  cylinders  entirely  of  this 
weight  and  consequent  wear  (which  is  the  only  objection 
to  the  horizontal  engine  as  compared  with  the  vertical). 
This  is  obtained  as  follows,  viz.:  After  the  pistons  are 
fitted,  the  rods  are  supported  on  points  representing  the 
position  of  the  cross-head  at  either  end,  the  deflection  of 
rod  due  to  weight  of  piston  accurately  measured  ;  thus  the 


the  same  {ime  presenting  a  large  bearing  surface  on  the 
foundation.  The  main  bearings  supported  by  these 
frames  are  two  feet  in  diameter  and  four  feet  long,  the 
bottom  sections  (which  take  the  weight  of  wheel,  shaft 
and  generator)  of  which  are  water-jacketed. 

The  air  pump  is  ot  the  single  acting,  vertical  type, 
and  is  driven  direct  from  the  steam  piston  rod.  The 
circulating  pump  is  driven  from  one  end  of  the  air  pump 
shaft.      The  surface  condenser  is  of  the  Wheeler  type. 

The  engine  is  designed  to  work  with  a  pressure  of  i6o 
lbs.  of  steam,  at  which  pressure  4,500  h.p.  can  be  de- 
veloped. The  whole  engine  weighs  400  tons,  and 
makes  a  smooth,  silent-working  machine. 


ELECTRIC  RAILWAY  FRANCHISE  IN  JAMAICA. 

Onk  of  Ihe  largL-st  foreign  enterprises  ihal  Canadians  have  yet 
undertaken  is  sliortly  to  l)e  carried  out  in  Jamaica,  tlirouj^h  the  eflforts  of 
Mr.  W.  B.  Chapman,  of  Montreal.  This  gentleman  has  for  some 
time  been  negotiating  for  an  electric  tramway  franchise,  and  has  at  last 
secured  a  charter  from  the  government  to  build  twenty-five  miles  on  the 
island,  in  the  vicinity  of  Kingston,  which,  it  is  estimated,  will  cost  half  a 
million  dollars.  Associated  with  him  are  Messrs.  F.  S.  Pearson,  of 
the  MttroiiDlitan  Street  Railway,   New   York,   and  Mr.   B.  F.  Pearson, 


4,500  H.p.   Large  Engine  in  Power  Hoise  of  Montreal  Street  Railway  Company. 


piston  rods  are  given  a  permanent  deflection  equal  to  that 
due  to  weight  of  pistons.  In  this  way  the  piston  rods  are 
practically  straight  when  supporting  full  weight  of  piston, 
h  The  dimensions  of  the  cylinders  are  as  follows,  viz.: 
High  pressure,  36  inches  diameter  ;  low  pressure,  64 
inches  diameter  and  60-inch  stroke.  Both  cylinders  are 
steam  jacketed  throughout. 

The  valve  motion  on  each  cylinder  is  so  arranged  and 
operated  that  steam  may  be  cut  off  at  any  point  up  to 
seven-eighths  of  the  stroke.  The  governor  controls  the 
valve  motion  on  both  cylinders.  An  auxiliary  governor 
is  provided  of  same  design  as  the  regulator,  which  is  at- 
tached to  a  stop  valve  in  such  a  manner  that  should  an 
accident  occur  to  the  regulator  which  would  allow  the 
speed  of  engine  to  be  increased  10  per  cent.,  the  auxil- 
iary governor  would  close  the  stop  valve  and  thereby 
stop  the  engine. 

The  fly-wheel  is  24  feet  in  diameter,  built  in  ten  sec- 
tions, and  weighs  about  100  tons.  It  is  secured  to  a 
shaft  26  inches  in  diameter  in  centre  ;  24-inch  bearings, 
weighing  21  tons.  The  wheel  was  turned  on  its  own 
shaft,  running  in  its  own  bearings  on  the  lathe,  and 
therefore  runs  perfectly  true. 

The  main  bearings  or  frames  are  enormous  castings 
weighing  over  27  tons  each,  and  so  designed  that  the 
weight  of  metal  is  directly  in  the  line   of  strain,  and   at 


of  the  Halifax,  N.  S  ,  Tramway  Company,  and  the  enterprise  will  be 
known  as  the  West  India  Electric  Company.  A  large  power  houst 
will  be  built  on  the  foreshore,  and  electric  lighting  will  also  be  taken  up 
The  contract  has  already  been  given  to  a  Canadian  firm,  and  every- 
thing entering  into  the  construction  and  equipment  of  the  road  will  be 
Canadian  except  the  rails  Concerning  the  venture,  Mr.  Chapman 
says  :  For  some  years  this  has  been  a  hobby  of  mine,  my  attention 
being  first  drawn  lo  the  matter  in  1890.  Since  then  I  have  been 
several  times  to  the  island,  but  the  old  street  car  company,  which  has 
earned  large  dividends  for  20  years,  was  too  influential  and  barred  me 
out.  This  year  I  went  down  m  January,  and  arranged  to  buy  the  old 
road's  rights  and  assets  at  a  fair  price,  so  gaining  a  decided  advantage 
in  tendering.  Then  I  had  to  get  their  general  "  Tramway  Law  '' 
amended  in  many  respects  to  insure  our  charter  being  satisfactory  when 
obtained.  The  ne.\t  .step  was  to  get  an  act  of  incorporation  passed 
allowing  us  to  build  and  operate  tramways  or  generate  electricity  and 
distribute  it  "  for  any  useful  purpose."  This  you  see  allows  us  to  t.ake 
up  electric  lighting  and  telephone  as  well,  and  eventually  will  give  us 
the  entire  electrical  business  on  the  island,  which  has  700,000  inhabi- 
tants in  a  very  small  area.  Our  troubles  were  not  over  then,  because  a 
Boston  company  was  competing  with  us  for  the  "  license  "  from  the 
Governor,  which  was  still  necessary  to  enable  us  to  use  our  charter. 
Both  parties  appeared  daily  for  a  week  before  the  Privy  Council,  and 
argued  iheir  respective  cases.  The  Boston  people  offered  '  penny 
fares,'  but  we  objected  to  consider  this,  and  gained  our  point  on  general 
superiority.  We  have  two  districts  (in  city  and  suburbs)  4  cents  each,  that 
is,  a  maximum  of  three  miles  for  4  cents  or  six  miles  for  8  cents.  Everyone 
will  ride  at  these  rates.  We  serve  immediately  about  80,000  people, 
and  will  have  twenty  miles  of  road  in  operation  within  a  year,  mean- 
time working  the  horse  cats.  Only  open  cars  will  be  required,  as  the 
climate  is  like  our  luly  all  the  year  round,  excepting  May  and  Novem- 
ber, when  it  rains.  We  can  lay  coal  down  under  $4  per  ton,  and 
wages  and  working  expenses  are  very  low." 
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SPARKS. 

The  Electric  Light  Company  at  Rat  I'ortagc,  Ont.,  are  erecting  a 
new  office  building. 

The  town  of  Dartmouth,  N.  S. ,  is  at  present  considering  the  renewal 
of  its  electric  lighting  contract. 

The  capital  stock  of  the  Halifax  Street  Railway  Company  has  been 
increased  from  $600,000  10  $800,000. 

A  gentleman  named  liaumgarten  is  said  to  be  negotiating  for  the  con- 
struction of  an  electric  railway  at  Brockville. 

The  announcement  comes  from  Paris  that  the  Auto- Mobile  Club  is 
organizing  a  monster  race  of  motor  cars  from  Paris  to  St.   Petersburg. 

Mr.  Fowler,  on  behalf  of  a  syndicate,  is  still  endeavoring  to  secure 
the  construction  of  an   electric  railway  from   Lanark  to  Carleton  Place. 

The  Montreal  Park  &  Island  Railway  Company  held  their  annual 
meeting  last  month,  at  which  the  old  board  of  directors  was  re-elected. 

Messrs.  A.  Bouin,  Louis  Bartin  and  F.  X.  Drolet,  of  Ouebec,  have 
been  appointed  provincial  examiners  of  boiler  inspectors  for  the  province 
of  (Quebec. 

The  Montreal  Street  Railway  Company  closed  its  business  year  a 
fortnight  ago,  and  the  total  receipts  are  shown  to  be  $1,353,632.84,  an 
increase  of  $80,226.07  over  last  year. 

The  capital  of  the  Quebec  Street  Railway  Co.  is  to  be  increased  from 
$320,000  to  $400,000,  thus  enabling  the  company  to  complete  without 
delay  the  whole  line  intended  to  be  built. 

Mr.  D.  Lamont,  manager  of  the  Palmerston  electric  light  plant,  states 
that  he  finds  the  Elkctrrai.  News  very  interesting,  and  considers  it 
as  a  necessary  part  of  every  well  equipped  plant. 

At  the  annual  meeting  of  the  Ottawa  Car  Co.,  held  last  month, 
directors  were  elected  as  follows  :  T.  Ahearn,  president  ;  P.  Whelan, 
W.  W.  VVylie,  J.  W.  McRae,  and  William  Scott. 

The  Vernon  &  Nelson  Telephone  Co.,  of  which  Mr.  H.  W.  Kent  is 
superintendent,  have  commenced  the  construction  of  a  metallic  circuit 
long-distance  telephone  line  between  Nelson  and  Trail,  B.  C. 

On  the  gth  ultimo  a  by-law  was  carried  by  the  township  of  King 
granting  a  bonus  of  $12,000  to  the  Aurora  &  Schomberg  Railway  Co. 
It  is  proposed  to  commence  the  work  of  construction  in  the  spring  of 
1898. 

The  St.  John  Street  Railway  Co.  have  lately  received  two  new  vesti- 
bule cars  from  the  Ottawa  Car  Co.  They  are  said  to  contain  several 
improvements,  including  electric  buttons  on  either  side  of  each  window, 
electric  heaters,  etc. 

The  Sherbrooke  Electric  Railway  Co.  have  completed  their  line  from 
the  city  limits  to  the  end  of  Lennoxville.  Mr.  Mylon,  of  the  Canadian 
General  Electric  Co.,  is  looking  after  the  company's  interests  in  connec- 
tion with  the  construction  of  the  road. 

The  city  of  Montreal  has  entered  an  action  for  $21,000  against  the 
Montreal  Street  Railway  Co.  The  city  claims  that  it  is  entitled  to  re- 
ceive a  percentage  of  the  receipts  taken  by  the  company  in  the  suburban 
municipalities,  while  the  company  contends  that  it  is  bound  to  account 
only  for  the  receipts  within  the  city  limits. 

Mr.  A.  J.  Corriveau,  of  Montreal,  has  lately  returned  from  a  trip  over 
the  proposed  route  of  the  Montreal  Southern  Counties  Railway.  It  is 
Mr.  Corri.eau's  intention  to  construct  the  line  through  Chambly,  where 
the  motive  power  will  be  obtained.  The  route  embraces  St.  Johns,  St. 
Alexandiia,  Bedford,  Cowansville,  Knowlton,  Sherbrooke,  Lennoxville 
and  other  towns. 

John  Inglis  &  Son,  of  Toronto,  have  obtained  a  verdict  of  $700 
against  the  Hamilton,  Grimsby  &  Beamsville  Railway  Co.  The  com- 
pany purchased  a  flywheel  for  an  engine  from  Messrs.  Inglis  &  .Sons,  but 
claimed  it  was  detective  and  refused  payment.  The  plaintiffs  claimed 
that  it  was  made  according  to  contract  and  passed  by  the  company,  and 
were  awarded  judgment  as  above. 

Mr.  J.  B.  Griffith,  manager  of  the  Hamilton  Street  Railway  Co.,  has 
become  financially  embarassed.  At  a  meeting  of  creditors  a  statement 
was  presented  showing  assets  ot  $48,500,  consisting  of  shares  in  the 
Hamilton  Street  Railway  Co.  The  liabilities  amount  to  $47,127,  of 
which  $45,227  is  secured  by  the  hypothecation  of  the  shares.  It  is 
probable  the  estate  will  be  wound  up. 

There  appears  to  be  friction  between  the  Hull  Electric  Railway  Co. 
and  the  management  thereof.  A  short  time  ago  Mr.  G.  W.  .Seguin, 
who  was  acting  as  secretary-treasurer,  retired  from  the  company,  and 
now  it  is  announced  that  Mr.  IL  B.  .Spencer,  superintendent  of  the 
road,  will  probably  resign,  owing  to  a  desire  on  the  part  of  the  company 
to  reduce  expenses.  Mr.  Spencer  was  engaged  about  one  year  ago  as 
superinlendeni  for  five  years,  at  a  salary  of  $3,000  per  year. 

The  Engineering  News  states  that  a  contract  has  been  signed  by  the 
Southern  California  Power  Company  for  an  80-mile  transmission,  which 
is  the  longest  distance  on  record,  the  next  one  to  it  being  36  miles  for 
the  .Salt  Lake  City  plant,  in  which  only  one-fourth  the  ])ower  is  trans- 
mitted at  one-third  the  line  pressure  used  on  the  Niagara  Falls-Buffalo 
transmission.  The  power  station  is  12  miles  from  Redlands  j  there  will 
be  four  three-phase  generators  of  750  k.w.  each,  directly  connected  with 
impact  turbines;  250-k.w.  transformers  will  raise  the  pressure  to  33,000 
volts. 

It  is  reported  that  the  Belgian  government  have  decided  upon  trying 
electric  locomotives  on  the  orilinaty  stale  railways.  The  first  experi- 
ment is  to  be  maile  between  Brussels  and  Tetvueran,  a  distance  of  nine 
miles.  The  accumulator  system  is  to  be  adopted.  The  accumulators 
for  this  service  will  weigh  12  Ions,  the  electric  motors  and  appliances  10 
tons,  and  the  cars,  which  will  carry  80  passengers,  20  tons.  The 
charging  of  ihe  accumulators  occupies  one  hour  for  every  eighteen  miles 
of  running  power,  but  are  capable  of  being  charged  for  seventy-two 
miles  of  operation.  The  motors  are  to  be  compound  wound  and  the 
pressure  of  current  about  500  volts.  The  success  of  the  trial  will  be 
watched  with  much  interest. 


TRADE  NOTES. 

The  Foley  Mines,  Seine  River,  Out.,  are  now  installing  two 
100  horse  power  steel  boilers,  built  by  the  Jenckes  Machine  Co., 
of  Sherbrooke. 

Mr.  C.  B.  McAllister,  of  Peterboro',  is  lighlingr  his  new  mill  by 
electricity,  and  has  placed  an  order  for  the  dynamo  and  fixtures 
with  the  Royal  Electric  Company. 

Mr.  H.  Corby,  of  Belleville,  is  lighting  his  distillery  and  ware- 
honses  with  electricilv,  and  has  placed  his  order  for  the  dynamos, 
elc,  with  the  Royal  Electric  Company. 

D.  Chanipoux  &  Bro. ,  Disraeli,  are  in.stalling  an  electric  light- 
ing plant,  and  have  purchased  for  this  purpose  a  30"  Crocker 
turbine  from  the  Jenckes  Machine  Co.,  of  Sherbrooke,  Que. 

The  Galvanic  Battery  Works  Company,  of  Toronto,  in  their 
new  catalogue,  devotes  considerable  space  to  a  description  of 
electro  neurotyne  apparatus  for  use  in  the  treatment  of  spinal  and 
other  diseases. 

The  Hawthorne  Woolen  Co.,  of  Carleton  Place,  have  recently 
enlarged  their  premises,  and  are  lighting  them  throughout  with 
electricity.  The  contract  for  electrical  apparatus  has  been 
awarded  to  the  Royal  Electric  Co. 

The  Owen  Sound  Portland  Cement  Co.,  of  Shallow  Lake,  have 
purchased  an  electric  plant  from  the  Royal  Electric  Co.,  and  will 
have  the  same  operating  in  a  very  short  lime.  It  is  their  intention 
to  work  twenty-four  hours  per  day  during  the  season. 

The  30-stamp  ntill  at  the  Sultana  Mines  is  almost  ready  to  com- 
mence operations.  This  mill  is  probably  the  most  modern  one  in 
the  district,  and  the  complete  plant  with  which  Mr.  Cald- 
well is  equipping  the  properly  was  furnished  by  the  Jenckes 
Machine  Co.,  of  Sherbrooke,  Que. 

The  Old  Ironsides  Mine  at  Greenwood,  B.  C,  have  got  their 
new  plant,  which  was  furnished  by  the  Jenckes  Machine  Co.,  of 
Sherbrooke,  Que.,  into  position,  and  are  now  about  ready  to  ship 
ore.  This  property  is  expecled  to  enter  the  list  of  dividend 
payers  within  the  next  few  months. 

In  the  Machinery  Hall  at  the  St.  John  Exhibition  the  Robb 
Engineering  Company,  of  Amherst,  N.S.,  exhibited  one  of  their 
well-known  40  horse  power  side  crank  engines.  A  railing  sur- 
rounded a  stage,  upon  which  the  engine  was  set,  thus  forming  an 
ideal  engine  room.  The  exhibit  was  in  charge  of  Mr.  J.  J. 
Porter. 

The  Goldie  &  McCulloch  Company,  of  Gait,  Ont.,  exhibited 
at  the  St.  John  Exhibition  one  of  their  Ideal  engines,  for  which 
engine  is  said  lo  make  a  great  saving  in  oil,  using  as  it  does  one 
they  have  the  exclusive  right  of  manufacture  for  Canada.  This 
oil  cup,  and  is  the  only  self-oiling  engine  built  in  the  Dominion. 

The  Robb  Engineering  Company,  Limited,  have  received  an 
order  for  three  tandem  compound  engines,  side  crank  type,  for 
export  to  Spain.  These  engines  are  to  be  direct  connected  to 
electric  generators,  and  were  ordered  by  an  English  engineering 
firm  who  are  building  electric  tramways  at  Barcelona  and 
Madrid. 

The  Dominion  Paper  Company,  extending  and  enlarging  their 
mills  at  Kingsey  Falls,  Que.,  have  placed  an  order  with  the  Jenckes 
Machine  Co.,  of  Sherbrooke,  for  two  of  their  30"  Crocker  special 
turbine  wheels.  These  wheels  are  mounted  on  one  shaft,  set 
horizontally  in  a  steel  case,  thus  doing  away  with  the  gearing 
and  attendant  evils. 

The  Cockshutt  Plow  Co.,  of  Brantford,  have  bought  additional 
premises,  and  are  doubling  the  capacity  of  their  works.  Among 
the  important  changes  is  the  substitution  of  electricity  for  gas. 
They  have  placed  their  order  for  a  30  k.  w.  generator  .ind  250 
light  installation  with  the  Royal  Electric  Company.  The  generator 
is  to  be  of  the  "  S.  K.  C."  two-phase  type,  wound  lo  deliver  iio 
volts  direct  to  mains.  This  system  for  isolated  lighting  is  a 
radical  departure  from  the  old  lines,  and  is  the  second  instance  in 
Canada  where  it  has  been  placed  in  use  for  factorj-  lighting. 

The  Thompson  Electrical  Company,  of  Hamilton,  Ont.,  report 
sales  of  their  "  T.  &  T."  arc  lamps  to  ihe  following  :  The  Sarnia 
Gas  &  Electric  Co.,  Stralford  Gas  &  Electric  Co.,  Guelph  Gas 
&  Electric  Co.,  St.  Thomas  Gas  &  Electric  Co.,  Preston  Electric 
Light  Co.,  Gananoque  Electric  &  Gas  Light  Co.,  Manitoba  Elec- 
tric &  Gas  Light  Co.,  Wallaceburg  Electric  Light  Co.,  Hamilton 
Electric  Light  &  Power  Co.,  Niagara  Falls  Electric  Light  & 
Power  Co.,  Welland  Electric  Co.,  Woodstock  Electric  Light  & 
Power  Co.,  City  of  Windsor,  Onl.,  Montreal  Rolling  Mills  Co., 
Ontario  Rolling  Mills  Co.,  John  Bertram  &  Sons,j  Garrioch, 
Godard  &  Co.  A  complete  100  arc  light  plant,  including 
dynamos,  lamps  and  circuits,  has  been  sold  to  ihe  city  of  Chat- 
ham, Out.,  for  lighting  its  streets. 


PERSONAL. 


Mr.  Karl  Wildern,  inspector  for  the  Bell  Telephone  Company,  w.is 
recently  married  .at  London,  Ont.,  to  .Miss  Wilkins. 

At  \'icloria,  B.  C,  recently,  Mr.  Robert  W.  llarrup,  of  the  British 
Columbia  Electric  Railways,  w.as  married  lo  Miss  Williams. 

The  resignation  is  announced  of  .Mr.  William  Bathgalc,  who  for  the 
past  twelve  years  has  been  manager  of  the  Winnipeg  Lias  and  Electric 
Company. 

Mr.  J.  A.  Culverwell,  formerly  with  the  General  Electric  Co.  at 
London,  Ont.,  has  received  the  appointment  of  local  manager  for  To- 
ronto and  Central  Ontario  for  Ihe  London  &  I^ncashire  Life  Insurance 
Company. 
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RAPID  TELEGRAPHY. 

Prof.  A.  C.  Crehore  and  Lieut.  G.  O.  Squier,  U.  S. 
A.,  in  a  paper  read  before  the  April  meeting  of  the 
American  Institute  of  Electrical  Engineers,  entitled 
"  The  Synchronograph  :  A  New  Method  of  Rapidly 
Transmitting  Intelligence  by  the  Alternating  Current," 
describes  a  new  method  of  rapid  telegraphy.  The 
transmitter  consists  of  a  mechanism  for  opening  an 
alternating  circuit  at  the  exact  instant  when  zero  value 
is  reached,  and  keeping  it  opened  during  one  or  more 
alternation  ;  one  or  more  half  waves  may  thus  be 
omitted  according  to  the  requirements  of  the  telegraphic 
alphabet.  By  means  of  a  perforated  paper  band  cor- 
responding to  the  message  to  be  sent,  the  half  waves 
are  omitted  in  the  proper  order.  The  receiver  rests  on 
the  principle  that  if  a  ray  of  polarized  light  is  passed 
through  liquid  carbon  bisulphide  or  one  of  a  number  of 
other  substances,  the  plane  of  polarization  is  rotated  by 
any  change  in  value  of  a  magnetic  field  set  up  by  a 
coil  surrounding  the  liquid  that  is,  by  any  change  of 
current  in  the  coil.  This  principle  is  utilized  to  regis- 
ter the  current  from  the  transmitter,  by  photographic 
means,  the  suppression  of  the  half  waves  above  referred 
to  being  thus  registered  at  the  receiving  end  of  the  line 


in  the  form  of  a  record  comparable  to  that  printed  on 
a  tape  by  a  Morse  receiver.  The  transmitter  may  also 
be  used  in  connection  with  a  chemical  receiver,  such  as 
the  Delany.  In  experiments  no  difficulty  was  experi- 
enced in  obtaining  records  with  the  use  of  a  frequency  of 
545  periods  per  second,  which  corresponds  to  a  trans- 
mission of  between  three  and  four  thousand  words  per 
minute. 


Messrs.  A.  P.  McLaurin  &  Co.,  of  Lachine,  Que., 
are  about  to  light  their  factory  by  electricity.  The 
order  for  the  dynamos  and  material  has  been  given  to 
the  Royal  Electric  Co. 

The  Perth  Waterworks  Co.,  of  Perth,  Ont.,  have  de- 
cided to  do  their  pumping  by  electricity  and  also  to 
light  the  town  of  Perth.  For  this  purpose  they  have 
placed  their  order  with  the  Royal  Electric  Co.  for  a 
150  k.w.  "  S.K.C."  two-phase  generator,  from  which 
will  be  driven  the  pumps  by  two-phase  motors,  the 
balance  of  the  capacity  of  the  machine  being  used  for 
lighting  and  power  to  be  furnished  in  Perth.  A  more 
extended  description  of  this  plant,  which  is  rather 
unique,  will  appear  in  the  next  issue  of  this  paper. 
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ROBIN,    SADLER    &    HAWORTH 

Manufacturers  of 

OAK-TANNED  LEATHER  BELTING 

MONTRE-PIL  flND  TORONTO 

Orders  addressed  either  to  our  Toronto  or  Montreal  Factory  will  have  prompt  care. 
Goods  will  be  forwarded  same  day  as  order  is  received. 


/VMca  Boiler  Coverings 

All  Steam  Users  should  see  the  NEW  MICA  BOILER  and  PIPE 
COVERING.  It  is  FLEXIBLE,  DURABLE,  and  a  MAGNIFI- 
CENT NON-CONDUCTOR  OF  HEAT. 

Tested  by  Mechanic.il  Experts  of  the  Canadian  Pacific  Ry.  Co., 
Grand  Trunk  Ry.  Co.,  Michigan  Central  Ry.  Co., 
Boiler  Inspection  and  Insurance  Co.,  and  proved  to  be  the 
BEST  OF  ALL  HON-CONDUCTORS. 

Full  Particulars,  Reports  of  Trials,  Prices,  Testimonials,  Ac. ,  from 

THE  MICA  BOILER  COVERING  CO.,  LIMITED 

MONTREAL     -    WINNIPEG      -     9  Jordan  St.,  TORONTO,  ONTARIO 
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HYDRAULIC  DREDGE  FOR  THE  CITY 
OF  TORONTO. 

Last  year  the  city  council  of  Toronto  made  an  appro- 
priation of  $18,000  for  the  construction  of  an  hydraulic 
dredge.  The  plans  therefor  were  prepared  by  Mr.  C. 
H.  Rust,  assistant  city  eng'ineer,  and  the  work  of  build- 
ing awarded  to  Messrs.  Medlar  &  .Arnot.  The  dredge 
is  capable  of  excavating  to  a  depth    of  16    feet,  and  is 


hoisting  and  lowering  the  cutter  frame  and  operating 
the  swinging  lines.  The  dredging  pump  is  of  the  12 
inch  centrifugal  type. 

In  the  engine  room,  a  view  of  which  is  presented 
herewith,  are  to  be  found  engines  of  the  horizontal  com- 
pound type,  10  X  17  X  15  inch  stroke,  of  ample  propor- 
tions for  high  speed  and  continuous  running,  and  de- 
signed to  operate  at  a    speed  of  170  to  200  revolutions, 


Engine  Room  of  Hvdr.mlic  Dredge  Biilt  for  the  City  of  Toronto. 


fitted  complete  with  all  necessary  machinery  for  mani- 
pulating the  material  and  feeding  the  cutter  head  con- 
tinuously and  uniformly  over  the  bottom.  The  hull  is  90 
feet  long,  28  feet  wide  and  6  feet  deep,  with  two  bulk 
heads  the  entire  length.  The  cutter  frame  is  of  steel, 
and  the  dredge  is  also  fitted  with  a  rotary  steel  cutter 
head,  48  inches  in  diameter  at  the  base,  30  inches  at 
outer  end  and  36  inches  long. 

A  pair  of  duplex  hoisting  engines,  8x12,  with  three 
drums  and  necessary  attachments,  are  placed  on  the 
forward  deck  for  the  purpose  of  driving  the  cutter  head. 


the  indicated  horse  power  being  from  75  to  125.  The 
boiler  is  of  the  locomotive  type,  72  inches  diameter,  22 
feet  long,  having  130  tubes  of  3  inches  diameter  and  15 
feet  long.  There  is  also  an  air  pump  condenser,  6x  10 
X  12  in.,  and  one  duplex  feeder  pump  with  cylinders 
SH  '"■  3/2  ^  ^  '"•  stroke. 

Two  spuds  for  holding  the  dredge  in  position  and 
feeding  it  ahead  are  located  at  the  stern  of  the  dredge. 
These  spuds  are  of  oak  12x12  inches  by  30  feet  long. 
The  contract  provided  that  they  should  be  operated  by 
steam  cylinders,  but  this  was  slightly  altered,  one   hori- 
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zontal  cylinder  lor  feedings  the  dredy^e  ahead  by  means 
of  the  stepping  spud  being  constructed,  and  the  hoist- 
ing being  done  by  means  of  drums  placed  upon  the 
lower  deck  immediately  under  the  forward  engine,  and 
worked  by  a  sprocket  chain  and  two  steel  cables  carried 
over  the  deck  house  to  the  stern  of  the  dredge.  The 
machinery,  with  the  exception  of  the  boiler,  was  con- 
structed by  the  Skinner  Engine  Company,  of  Erie,  Pa. 
The  dredge  was  christened  the  "  Daniel  Lamb,"  after 
the  chairman  of  the  Board  of  Works  for  1895,  through 
whose  efforts  the  appropriation  for  the  work  was  made. 


LONG-DISTANCE  TRANSMISSION  OF  ELEC- 
TRICITY IN  CANADA. 

But  a  brief  space' ot  time  has  elapsed  since  it  was 
considered  impracticable  to  transmit  electric  power 
beyond  the  immediate  surroundings  of  the  generating 
station.  There  were  to  be  found,  at  that  time,  persons 
who  predicted  that  the  transmission  of  electricity  to  any 
considerable  distance  would  never  be  successfully  ac- 
complished, owing  to  the  many  difficulties  to  be  over- 
come, such  as  loss  of  current,  dangers  of  transmitting 
current  at  high  voltage,  etc.  The  developments  of  the 
last  few  years,  however,  have  served  to  show  how  er- 
roneous were  these  conclusions.  To-day  we  find  elec- 
tricity being  successfully  transmitted  nearly  half  a 
hundred  miles.  This  has  been  rendered  possible  by  the 
present  high  standard  of  efficiency  of  electrical  appara- 
tus, making  it  perfectly  sate  to  transmit  current  at  20,000 
volts,  and  reducing  the  loss  in  the  line  to  a  very  low 
point. 

It  would  appear  that  the  long-distance  transmission 
of  electric  power  is  yet  in  its  initial  stages  of  develop- 
ment. On  all  sides  we  hear  of  projected  schemes, 
the  promoters  of  which  evidently  feel  encouraged  by  the 
success  of  late  undertakings  in  this  direction.  Many  of 
the  valuable  water  powers  in  Canada  promise  to  be 
utilized  at  an  early  date  to  supply  light  and  power  to 
adjacent  cities,  towns  and  villages. 

The  longest  electrical  power  transmission  yet  under- 
taken in  America  is  that  of  the  Southern  California 
Power  Company,  which  purposes  to  deliver  current  at 
Los  Angeles  and  Pasadena,  a  distance  of  eighty  miles 
from  the  water  power  and  generating  station.  The 
electrical  machinery  for  this  scheme  is  now  being  in- 
stalled by  the  General  Electric  Company.  The  second 
longest  transmission  line  is  at  Salt  Lake  City,  the  dis- 
tance being  thirty-six  miles. 

Coming  nearer  home,  we  find  the  water  power  of  the 
Niagara  Falls  being  utilized  to  supply  power  to  the  city 
of  Buffalo,  a  distance  of  twenty-two  miles.  Then  in 
Canada  we  have  the  transmission  plant  at  Three  Rivers, 
Que.,  a  description  of  which  appeared  in  the  Electrical 
News  for  October,  and  a  less  pretentious  scheme  at 
Trenton,  Ont.,  both  in  successful  operation.  In  British 
Columbia  the  West  Kootenay  Power  and  Light  Com- 
pany are  developing  the  water  power  of  the  falls  of  the 
Kootenay  river,  the  Canadian  General  Electric  Company 
now  being  engaged  in  installing  the  electrical  machinery. 
It  is  intended  to  develop  2,000  horse  power  immediately, 
the  ultimate  scope  of  the  undertaking  being  to  utilize 
the  full  power  of  the  river,  estimated  at  10,000  h.  p. 
The  current  will  be  carried,  at  20,000  volts,  to  a  sub- 
station at  Rossland,  where  it  will  be  reduced  to  2,000 
volts  and  delivered  to  motors  for  use  in  mining  opera- 
tions. 


The  latest  scheme  to  take  definite  form  is  that  of  the 
Cataract  Power  Company,  of  Hamilton,  Ont.  This 
company,  of  which  Hon.  J.  M.  Gibson  is  president,  was 
incorporated  in  the  summer  of  1896,  having  for  its  ob- 
ject the  transmission  of  electric  power  from  DeCew 
Falls  to  Hamilton,  a  distance  ot  thirty-two  miles.  The 
matured  plans  of  the  company,  however,  show  that  the 
original  intention  of  utilizing  these  falls  has  been 
abandoned.  The  power  will  be  transmitted  from  a 
point  near  St.  Catharines.  The  water  power  to  be 
used  is  the  overflow  from  the  Welland  Canal,  which  is 
led  to  the  Niagara  escarpment,  where  it  will  have  a  fall 
of  about  260  feet.  The  length  of  the  transmission  line 
will  be  a  little  more  than  thirty  miles. 

The  contract  for  the  electrical  machinery  and  line 
construction  for  this  extensive  undertaking  was  awarded 
a  fornight  ago  to  the  Royal  Electric  Company,  of  Mon- 
treal. This  is  among  the  largest  contracts  of  the  kind 
ever  given  in  Canada,  the  price  of  dynamos  alone  being 
in  the  vicinity  of  $200,000.  The  turbines  will  be  sup- 
plied by  the  Stillwell,  Bierce  &  Smith  Vale  Company,  of 
Dayton,  Ohio. 

The  scheme  includes  the  construction  of  a  canal  from 
Allanburg  to  to  the  cliffs  at  DeCew  Falls,  at  the  foot 
ot  which  the  power  house  will  be  built.  This  canal  will 
be  four  and  one-half  miles  in  length,  and  from  40  to  45 
feet  wide,  and  will  tap  the  Welland  canal  at  Allanburg. 
The  contract  for  the  canal  has  been  given  to  Angus 
McDonald  &  Company,  who  have  already  commenced 
work. 

The  initial  installation  will  be  for  3,000  horse  power, 
but  the  plant  will  be  designed  for  an  ultimate  capacity 
largely  in  excess  of  this  amount.  The  current  will  be 
transmitted  at  20,000  volts,  the  danger  to  operators  in 
transmitting  under  this  pressure  being  removed  by  a 
specially  constructed  switchboard. 

The  company  have  appointed  Mr.  H.  R.  Leyden,  late 
of  the  Royal  Electric  Company,  as  manager.  Mr.  Ley- 
den's  experience  in  work  of  this  character  gives  special 
fitness  to  his  appointment  to  this  position.  It  is  ex- 
pected that  the  enterprise  will  be  completed  early  next 
spring,  when  the  company  will  be  in  a  position  to 
supply  light  and  power  to  the  city  of  Hamilton.  The 
entire  work,  including  machinery,  canal  and  distribution 
line,  will,  it  is  estimated,  cost  in  the  vicinity  of  half  a 
million  dollars,  and  must  be  regarded  as  a  gratifying 
evidence  of  Canadian  enterprise. 

A  full  description  of  the  engineering  features  of  this 
important  plant  will  be  furnished  in  a  future  number  of 
this  journal. 


The  Perth  Waterworks  Company,  Limited,  which  is  instalhng 
the  waterworks  system  for  Perth,  will  use  electric  power  for 
pumping-.  Their  pump-house  is  located  within  the  limits  of  the 
town  of  Perth,  but  the  power  which  they  intend  using  is  about 
four  miles  away,  on  the  Tay  river.  Here  they  are  installing  a 
water  wheel  and  a  200  h.p.  generator,  which  will,  in  addition  to 
supplying  the  power  for  pumping  purposes,  furnish  light  and 
power  for  the  town  of  Perth.  The  Waterworks  Company  has 
bought  out  the  old  Tay  Electric  Company,  and  will  distribute  light 
and  power  on  their  old  circuits.  The  electrical  machinery  is  being 
installed  b}-  the  Royal  Electric  Company,  who  will  use  their  S.K. 
C.  two-phase  system  for  this  work.  The  pumping  is  to  be  done 
by  means  of  a  75  h.p.  motor  belted  directly  to  a  triplex  double- 
acting  power  pump,  which  pumps  directly  into  the  mains,  no 
gravity  system  or  sland-pipe  being  employed.  The  mains  are 
equipped  with  a  relief  valve,  so  that  the  pressure  can  be  mair.tained 
constant  without  varying  the  speed  of  the  pump.  The  pump  is 
arranged  so  as  to  be  operated  at  two  different  speeds,  in  order  to 
raise  the  supply  of  water  and  the  pressure  for  fire  purposes. 
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The  late  F.  N.  Gisborne,  who  died  in  August,  1892, 
was  succeeded  as  general  superintendent  of  the  Do- 
minion Government  Telegraph  Service  by  Mr.  D.  H. 
Keeley,  a  portrait  of  whom  appears  on  this  page.  Mr. 
Keeiey  was  ably  qualified  for  the  position  by  his  past 
experience  in  telegraph  work,  and  since  assuming  his 
duties  has  given  the  utmost  satisfaction  to  the  depart- 
ment. 

The  subject  of  our  sketch  has  been  prominently  con- 
nected with  the  Canadian  Electrical  Association,  having 
contributed  valuable  papers  thereto.  He  is  a  member  of 
the  Council  and  of  the  Medal  Award  Committee  of  the 
Canadian  Society  of  Civil  Engineers,  in  which  office  he 
may  be  said  to  stand  as  the  representative  of  the  elec- 
trical engineers'  branch  of  the  Society.  H*^  is  also  a 
member  of  the  British  Institute  of  Electrical  Engineers. 

The  Electrical  News  of  March,  1895,  contained  an 
interesting  article  entitled  "Our  Government  Tele- 
graphs— Their  Scope  and  Special  Functions,"  which 
showed  the  extent  of  the  government  telegraph  system 
and  the  territory  served.  At  that  time  there  were  2,451 
miles  of   land  lines    and  206  miles    of  submarine    cable, 
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with  a  total  of  148  offices.  These  were  distributed  from 
British  Columbia  to  Newfoundland.  It  will  thus  be 
seen  how  arduous  and  important  are  Mr.  Keeley's 
duties,  which  continue  to  increase  each  year.  In  1893 
there  were  transmitted  over  government  telegraph  lines 
41,550  messages.  The  expenditure  upon  the  service 
was  $49,000,  and  the  revenue  collected  amounted  to  a 
little  over  $9,000. 

The  steamship  "  Newfield "  is  provided  with  the 
necessary  appliances  for  picking  up  and  relaying  cables, 
and  is  made  available  for  the  work  in  the  gulf  when 
needed.  The  electrical  work  has  been  for  years  super- 
intended by  Mr.  Keeley.  When  a  break-down  occurs 
in  a  cable  electrical  tests  have  usually  to  be  made  to 
determine  the  location  of  the  trouble. 


CANADIAN  AGENT  WANTED. 

A  LARGK  European  innnufacliirer  of  electrical  ni;icliinery  is  de- 
sirous of  seciirinjj  a  ^ood  Canadian  represenlalive,  willi  a  view  of 
extendinj'  llieir  business  in  ihis  connlry.  .\ny  person  wi.sliinj;^  lo 
act  as  such  ni.iv  obtain  tl>e  n.ime  .ind  address  of  I  lie  company  at 
this  oflico. 


NEW  PLANT  FOR  THE  METHODIST 
BOOK-ROOM. 

The  largest  printing  establishment  probably  in  Canada 
is  that  owned  by  the  Methodist  church,  and  known  as 
the  Methodist  Book  &  Publishing  House,  situated  on 
Richmond  street  west,  Toronto,  and  having  a  frontage 
also  on  Temperance  street.  The  Richmond  street 
building  has  100  feet  frontage  and  is  four  storeys  high, 
exclusive  of  basement.  Here  is  situated  the  retail  de- 
partment, editors'  and  others  offices,  board  room,  etc. 
The  Temperance  street  front  extends  over  118  feet, 
on  which  is  a  six  storey  building,  with  basement,  con- 
taining engine  and  boiler  rooms,  shipping  offices,  whole- 
sale book  departments,  binding,  folding  and  stereo- 
typing rooms.  Connected  with  these  front  buildings  is 
another,  consisting  of  four  storeys,  in  which  is  contained 
the  press  room,  composing  room,  book  stock  room, 
general  office  and  store  room. 

The  buildings  are  heated  entirely  by  steam,  the  me- 
chanical department  by  exhaust  from  the  engines,  and 
the  front  buildings,  offices,  etc.,  by  the  low  pressure 
gravity  system.  The  boiler  and  engine  rooms  of  an 
establishment  of  this  extent  are  necessarily  large  and 
attractive.  In  the  boiler  room  are  two  60  horse  power 
boilers  made  interchangeable  for  high  and  low-  pressure. 
These  are  fed  by  a  Northey  steam  pump.  In  the  engine 
room  are  the  engines,  two  Wheelocks,  60  and  go  h.  p., 
connected  to  an  underground  shaft  by  large  belts  and 
arranged  with  friction  clutch  pulleys  so  that  either 
engines  or  both  may  be  used  at  any  one  time. 

A  new  electric  light  plant  has  recently  been  installed 
for  lighting  the  building,  the  electricity  being  generated 
by  a  io'2  X  10  Ideal  engine,  direct  connected  to  a  50 
k.  w.  dynamo,  manufactured  by  the  Toronto  Electric 
Motor  Company,  the  engine  and  dynamo  only  occupy- 
ing a  space  6  by  8  feet.  Current  is  generated  for  650 
incandescent  lamps  of  16  c.  p.  each,  and  from  the  ma- 
chine tnere  can  be  run  as  well,  through  motors,  arc  or 
incandescent  lights.  The  armature  of  the  generator  is 
of  the  wave-wound  type,  with  ventilated  core,  and 
so  constructed  that  no  wire  passes  over  the  ends. 
Consequently  no  dust  or  dirt  is  allowed  to  accumu- 
late. The  crown  is  of  heavy  iron,  with  the  lami- 
nated poles  cast  in  so  that  the  magnetic  current  is 
perfect.  Beside  the  generator  stands  a  marble  switch- 
board, with  instruments  complete,  the  whole  making  an 
up-to-date  and  efficient  plant.  The  establishment  is 
protected  against  fire  by  two  large  stand-pipes  running 
from  cellar  to  roof,  with  hose  on  each  flat  attached  and 
ready  for  use. 

Mr.  G.  C.  Mooring  has  entire  charge  of  the  steam 
plant  and  machinery,  having  been  employed  by  the  firm 
for  over  eight  years.  He  is  popular  with  his  brother 
engineers,  and  was  a  charter  member  of  Toronto  No. 
I,  C.  A.  S.  E.,  of  which  association  he  is  now  president. 


The  management  of  the  .Moniieal  Co.l.in  M.  s  Coni,...n\  a' 
Valley  field.  Que.,  conlemplates  siibsntuhnj;  t  In  Iru  .ly  U  1  n  ;d  .0 
dry  the  cotton. 


Mr.  \Vm.  T.  Bonner,  formerly  ijeneral  ajjenl  for  Canada  for 
the  Babcox  &  Wilcox  Companv,  has  recently  returned  from  a  trip 
abroad,  and  will  take  up  his  residence  in  Montreal  again,  as 
manager  for  Canada  for  Babcock  &  Wilcox,  Limited,  of  London 
and  Glasgow.  Temporary  quarters  have  been  taken  in  the 
Board  of  Trade  Building;,  but  as  soon  as  the  decorators  .ind  fur- 
nishers cm  conipleie  their  work,  the  Babcock  &  Wilcox  offices 
will  be  located  in  the  Mechanics'  Institute  building,  at  the  corner 
of  Si.  James  and  St.  Peter  streets.  .\  full  line  of  siimples  and 
models  of  the  Babcock  &  Wilcox  water  tube  boilers  .ind  acces- 
s  ries  will  he  •■xhibited,  and  every  facility  and  convenience  placed 
at  t'le  disposition  of  the  engineers  and  steam-users,  to  g'ive  them 
a  thorough  understanding  of  the  merits  of  the  Babcock  &  Wilcox 
Company's  goods. 
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DISCOVERIES  OF  MICHAEL  FARADAY. 

Some  interesting  particulars  of  the  life  of  Michael 
Faraday,  the  great  electrical  discoverer,  are  furnished 
by  the  American  Electrician,  to  whom  we  are  also  in- 
debted for  the  accompanying  portrait. 

Michael  Faraday,  born  1791,  died  1867,  the  son  of  a 
poor  mechanic,  was,  at  the  age  of  thirteen  years,  ap- 
prenticed to  a  bookseller.  He  worked  for  some  years 
as  a  bookbinder,  afterwards  securing  a  position  with 
Sir  Humphrey  Davy  in  the  Royal  Institution,  where  his 
great  career  was  commenced.  A  diligent  student,  and 
always  seeking  information,  he  attended  lectures  on 
natural  philosophy  and  other  subjects,  which  created  a 
strong  desire  in  him  to  engage  in  scientific  work.  He 
was  first  appointed  laboratory  assistant  in  181 3,  and  his 
first  discoveries  were  made  seven  years  later. 

In  1821,  Woolaston  conducted  some  experiments  in 
the  laboratory  of  the  Royal  Institute  to  realize  an  idea 
he  had  formed  from  Ampere's  discoveries,  that  a  con- 
ductor carrying  a  current  could  be  made  to  rotate  about 
the  pole  of  a  magnet  and  vice  versa.  In  this  he  was 
unsuccessful,  but  Faraday, 
taking  up  the  subject,  finally 
succeeded  in  obtaining  such 
rotation.  The  apparatus 
thus  constructed  by  Fara- 
day was  the  first  electric 
motor  ;  ten  years  later  he 
constructed  the  first  trans- 
former and  also  the  first 
dynamo — the  Faraday  disk. 

In  the  period  between  1821 
and  1831,  among  other  dis- 
coveries made  in  chemistry 
b}'  Faraday  was  that  of  the 
element  chlorine.  He  be- 
came director  of  the  Royal 
Institution  laboratory,  and 
in  1831  made  his  great  dis- 
covery of  electro-magnetic 
induction,  which  turned  his 
mind  definitely  toward  pure 
science  as  the  sole  object  of 
his  life,  and  thenceforth  he 
permitted  nothing  to  dis- 
tract his  attention  from  it.  On  August  29  of  the  same 
year  he  succeeded  in  making  the  greatest  discovery  of 
all  time  and  laying  the  foundation  upon  which  rests  the 
great  electrical  development  of  the  past  25  years.  It 
was  that  electricity  was  capable  of  being  produced  by 
magnetism.  The  apparatus  used  consisted  of  an  iron 
ring  wound  with  two  coils  of  bare  wire,  one  about  72 
feet  and  the  other  60  feet  long,  the  turns  being  separ- 
ated by  twine  and  the  layers  by  calico.  The  longer  coil 
was  connected  to  a  primary  battery,  and  a  loop  of  the 
other  passed  over  a  magnetic  needle.  When  the  battery 
circuit  was  made  or  broken,  the  needle  was  deflected 
one  way  or  the  other,  by  the  induced  current  set  up. 
This  apparatus  was  the  first  transformer,  combining 
every  principle  of  the  modern  apparatus  known  by  that 
name. 

These  discoveries  followed  :  September  24,  that  a 
current  was  induced  in  wire  coiled  on  an  iron  cylinder 
when  a  magnet  was  approached  to  the  latter  ;  Oct.  i, 
that  if  a  current  passed  through  one  of  two  adjacent 
coils  on  a  block  of  wood  was  made  or  broken,  a  momen- 
tary current    flowed   in  the    closed  circuit    of  the    other 
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coil  ;  Oct.  17,  that  current  could  be  generated   in  a  coil 
by  merely  inserting  and  removing  a  magnet. 

On  October  28th  Faraday  made  the  first  dynamo  by 
revolving  a  disk  between  the  poles  of  a  magnet  ;  when 
one  end  of  the  wire  of  a  closed  circuit  was  pressed 
against  the  circumference  of  the  disk  and  the  other 
against  its  axis,  a  continuous  current  was  produced. 

On  the  final  day  of  his  great  experiments,  he  found 
that  by  merely  passing  one  side  of  a  closed  circuit  be- 
tween the  poles  of  a  magnet,  a  momentary  current  was 
induced  in  it.  To  explain  all  of  the  various  phenomena 
observed,  he  conceived  the  idea  of  lines  of  magnetic 
force  proceeding  from  .»  magnet,  or  surrounding  a  con- 
ductor carrying  current  ;  that  when  a  conductor  cuts 
such  lines  an  E.  M.  F.  is  generated  in  it  ;  and  that  the 
amount  of  this  E.  M.  F.  is  proportional  to  the  number 
of  lines  cut  in  a  given  time. 

It  should  here  be  remarked  that  Henry    in  August  of 
1831,   independently  discovered   electromagnetic  induc- 
tion, his  experiment  being  very  similar  to  the  first  suc- 
cessful experiment  of  Faraday.      He  did  not,   however, 
follow  it  up. 

Two  other  epoch-making 
;-  discoveries    are    associated 

,'^^^v  with    Faraday's    name — the 

laws  of  chemical  decompo- 
sition and  the  magnetic  ro- 
tation of  the  plane  of  polari- 
zation of  light. 

After  a  magnificent  series 
of  experiments  he  laid  down 
the  law  known  as  Faraday's 
law,  which  formulates  there- 
lation  between  the  strength 
of  current  and  amount  of 
any  substance  deposited  by 
it.  He  also  found  that  if  a 
ray  of  light  was  passed 
through  certain  media,  and 
if  these  media  were  placed  in 
a  field  of  force,  the  plane  of 
polarization  was  changed, 
being  rotated  through  a 
definite  angle  for  each  sub- 
stance and  each  strength  of 
field.  This  principle  has  recently  been  used  by  Crehore 
and  Squier  in  the  construction  of  a  chronoscope  and  in 
a  system  of  rapid  telegraphy.  This  is  only  some  of  the 
discoveries  made  by  Faraday. 


It  is  expected  ihal  there  will  be  keen  competition  between 
Canadian  and  United  States  firms  for  supplying  the  equipment  of 
the  proposed  eleclric  railway  at  King-ston,  Jamaica.  Messrs. 
\Vm.  McKenzie  and  James  Ross  are  the  chief  promoters  of  this 
scheme. 

A  contract  was  concluded  a  couple  of  months  ago  between  the 
Southern  California  Power  Company  and  the  General  Electric 
Company  for  the  transmission  of  the  power  of  the  river  running 
through  the  Santa  .Ana  Canyon  to  Los  Angeles  and  Pasadena, 
Cal.,  a  distance  of  80  miles.  The  amount  of  power  to  be  trans, 
mitted  at  first  is  4,000  horse  power.  The  station  will  be  located 
in  the  Santa  Ana  Canyon,  12  miles  from  Redlands  and  about  80 
miles  from  the  towns  in  which  the  electric  power  will  be  utilized. 
The  water  will  be  taken  from  the  river  to  canal,  flume  and  tunnel 
along  the  side  of  the  canyon.  Here  it  will  be  led  into  a  pipe  line 
2,200  feet  long,  giving  what  will  be  equivalent  to  a  vertical  fall  of 
750  feet.  This  transmission  will  be  the  longest  electrical  power 
transmission  yet  undertaken.  At  present  the  longest  is  at  Salt 
Lake  City,  where  power  is  transmitted  a  distance  of  36  miles. 
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MUNICIPAL  LIGHTING  PLANT. 

The  town  of  Orillia,  Ont.,  operates  its  electric  system 
in  connection  with  the  waterworks  plant.  The  manage, 
ment  of  the  plant  is  vested  in  a  board  selected  from  the 
town  council,  Mr.  J.  S.  Millan  being- chairman.  Mr.  P. 
Ritchie  is  engineer-in-charge,  and  under  him  are  three 
assistants. 

The  plant  is  situated  near  the  lake,  where  condensing 
water  is  easily  obtainable.  The  G.  T.  R.  tracks  pass 
alongside  the  power  house,  by  which  means  the  fuel 
supply  is  easily  obtained.  Nature  supplies  an  abun- 
dance ot  pure  spring  water  into  a  partly  submerged 
tank,  with  a  capacity  of  33,000  gallons.  These  springs 
are  situated  on  Muskoka  Hill,  an  elevation  in  the  north- 
ern part  of  the  town,  and  the  water  gravitates  to  the 
tank. 

Besides  this  tank  there  is  a  stand-pipe  three-quarters 
of  a  mile  away,  with  from  100  to  120  pounds  pressure. 
There  is  also  a  reservoir  on  Peter  street  with  a  capacity 
ot  250,000  gallons. 

Forty-five  arc  lamps  light  the  streets,  and  2,300  incan- 
descent lamps  are  installed  for  public  and  private  light- 
ing. 

Thp  power  house  is  a  substantial  brick  structure, 
divided  into  two  compartments  —  one  for  engines, 
dynamos,  etc.,  the  other  for  the  boilers  and  pumps. 
The  dynamo  room  is  35  x  40  ft.,  and  presents  a  neat  ap- 
pearance. Two  Goldie  &  McCulloch  100  h.p.  cut-ofT 
condensing  engines,  harnessed  to  a  line  of  shatting 
which  extends  across  one  end  of  the  room,  operate  the 
machines.  Four  clutches  by  the  same  makers  are  on 
the  shafting,  so  that  one  or  all  the  machines  may  be 
worked  together,  or  separately.  These  machines  are 
two  !,ooo  k.  w.  Thomson-Houston  alternators,  and 
three  Ball  arc  machines  of  25  lamps  each,  each  lamp 
being  of  2,000  c.p. 

In  the  centre  is  the  large  steam  pump  built  by  Mc- 
Quillan &  Co.,  of  Toronto,  capable  of  pump- 
ing 900  gallons  of  water  per  hour  and  throwing  19  gal- 
lons per  stroke,  with  50  strokes  to  the  minute.  A  spare 
pump,  of  Northey  make,  with  a  capacity  ot  200  gallons 
per  minute,  is  kept  in  case  of  emergency.  A  Goldie  & 
McCulloch  condenser  in  the  basement,  fed  by  a  Northey 
pump,  condenses  for  the  engines. 

The  steam  main  from  the  boilers  is  six  inches  in 
diameter,  with  tive-inch  feeds  to  the  engines  and  tour- 
inch  to  the  pumps. 

At  the  end  opposite  the  shafting  is  a  large  C.  G.  E. 
skeleton  switchboard,  fully  equipped,  placed  half-way  up 
the  wall,  and  reached  by  iron  stairs  leading  to  an  iron 
platform  surrounded  by  brass  railings.  This  is 
claimed  to  be  a  great  improvement  over  the  usual  man- 
ner of  arranging  switchboards,  as  the  operator  is  right 
over  his  work  and  has  view  ot  all  the  machines,  engines 
and   pumps. 

The  ceiling  of  the  building  is  of  matched  lumber  and 
nicely  painted,  setting  off  the  bright  dynamo  room. 
The  boiler  room  is  smaller  than  the  dynamo  room,  but 
there  is  space  left  for  an  increase  of  plant.  Two  boilers 
fed  by  a  double-plunger  pump  and  a  steam  pump  gener- 
ate steam  tor  the  two  engines.  The  plunger  pump  is 
operated  by  a  belt  from  one  of  the  engines  on  the 
dynamo. 

One  boiler  of  100  h.p.  is  made  b)  Goldie  &  iNfcCulloch 
Co.,  the  other  by  Perkins  &  Co.,  of  Toronto. 

The  plant,  as  a  whole,  is  very  creditable,  and  few 
better  are  found  in  Ontario. 


CORRESPONDENCE 


THE  PROPOSED  STEAM  BOILERS  ACT. 

D.\KTMOUTn,  \o\,\  Scotia,  Oct.   iith,  1897. 

To  thi:  Editor  of  [he  Canauian  F.lectrjcal  News. 

Sir, — In  reading  the  bill  called  "  The  Steam  Boilers 
.Act,"  as  it  appeared  in  your  issue  of  June,  that  was  put 
before  the  Dominion  parliament  last  session,  by  the 
Canadian  and  Ontario  Associations  of  Stationary 
Engineers,  it  appeared  to  me  that  the  fifth  clause  or 
section  as  it  reads,  seriously  impairs  the  usefulness  of 
the  whole  Bill  from  an  engineer's  standpoint. 

For  the  benefit  of  those  who  may  not  have  read  the 
Bill  I  will,  with  your  permission,  quote  the  above- 
mentioned  clause  : 

"  Every  person  who,  at  dale  of  the  the  passing  of  this  act,  has 
been  for  two  years  engaged  in  the  operation  of  steam  boilers, 
upon  prodiic  ng  a  certificate  of  his  uniform  good  conduct  and 
sobriety  from  the  owners  by  whom  he  has  been  employed  during 
llie  said  period,  and  also  from  some  responsible  person  not  con- 
nected with  Ihe  business  of  such  owners  and  a  resident  in  the 
municipality  or  in  each  of  the  municipalities  in  which  such  boilers 
have  been  so  operated,  or  a  holder  of  a  certificate  from  any 
incorporated  body  or  from  any  province,  shall  be  entitled,  upon 
making  an  application  to  the  chairman  of  the  board  on  or  before 
the  first  day  of  January,  1S9     ,  and  upon  payment    of  dollars 

to  the  chairman,  to  receive  a  certificate  of  qualification  and  to  be 
registered  under  the  provisions  of  this  act.  " 

Now  the  fact  that  a  man  has  had  two  years  ex- 
perience in  charge  of  a  steam  plant  is  certainly  no 
guarantee  that  he  is  qualified  to  operate  steam  boilers 
and  engines  safely  and  with  intelligence,  even  though 
his  character  may  be  the  best,  and  the  fact  of  his  ob- 
taining a  certificate  without  an  examination  won't  make 
him  so.  I  can  call  to  mind  men  who  have  been  feeding 
fuel  to  the  furnace  and  twisting  the  throttle  valve  and 
squirting  oil  for  years,  but  if  you  were  to  ask  them 
what  is  the  safe  working  pressures  of  their  boilers,  or 
the  tensile  strength  of  the  plate  therein,  they  would 
look  at  you  in  astonishment — they  never  heard  of  such 
a  thing.  Will  it  be  fair  to  honest  and  studious 
engineers  to  grant  such  men  certificates  ?  Will  it  be 
fair  to  the  public?  If  I  understand  the  said  clause 
correctly  it  will  not. 

Brother  engineers,  let  us  have  an  act  that  will  be  a 
credit  as  well  as  a  benefit  to  ourselves — an  act  that  will 
be  a  guarantee  to  the  public  that  the  men  who  are  in 
charge  of  such  terrible  agents  ot  destruction  (when 
carelessly  and  ignorantly  handled)  are  men  who  have 
been  duly  examined  and  have  been  found  well  fit  to  fill 
the  positions  they  hold. 

Under  a  proper  license  law,  every  man,  no  matter 
how  many  years  of  experience  he  has  had,  should 
undergo  an  examination  and  receive  a  certificate  accord- 
ing to  his  fitness,  if  he  be  entitled  to  one.  Also,  what 
size  plant  a  man  holding  a  certain  class  certificate  will 
be  allowed  to  operate,  should  be  clearly  stated. 

We  all  know,  once  an  act  becomes  law,  what  a  job 
it  is  to  have  it  amended.  1  hope  we  will  hear  from 
other   engineers    on    the    subject.     Thanking   you    for 

space,  I  remain 

N'oiirs  truly, 

AiADiAN  Engineer. 


The  Stralhroy  Electric  Light  Company,  Limited,  are  adding 
an  incandescent  lighling  equipment  to  their  new  arc  lighting  plant 
and  have  placed  iheir  order  with  the  Canadian  General  Electric 
Company  for  a  jo  kilowatt  standard  single  phase  allernator  of  the 
company's  latest  type. 
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Apparatus  for  im-    ^^  "^^  continent    of  Europe  and  in  the 
proving  Electrical    United  States  engineers    are    devoting 
uppy-  their    energies  towards  the    improving 

of  electrical  supply,  not  onlj'  for  lighting,  but  also  for 
power,  heating,  electrolytic  and  railway  services,  and 
the  last  two  years  have  seen  great  changes,  and 
great  progress  in  the  methods  ot  central  station  opera- 
tion and  in  the  general  economies  of  electric  lighting 
and  power.  In  Germany,  where  some  of  the  best  and 
most  prosperous  electrical  central  stations  are  to  be 
found,  they  use  storagebatteries  in  connection  with  nearly 
every  generating  plant,  and  in  Great  Britain  they  have 
evolved  and  taken  rapid  hold  of  two  very  important  im- 
provements, viz.,  the  220  volt  lamp  and  the  alternating 
current  rectifier  for  arc  circuits.  Is  there  a  rectifier  in 
the  whole  of  Canada?  Is  there  one  individual  central 
station  in  the  Dominion  that  has  manifested  sufficient 
regard  for  its  own  interests  as  to  investigate  the  merits 
of  a  storage  battery  auxiliary  ?  Has  anyone  ever  asked 
for  a  220  volt  lamp?  The  matter  rests  with  the  public. 
Let  them  insist  on  improved,  up-to-date  apparatus,  and 
be  willing  to  pay  reasonable  prices  for  it,  and  the  manu- 
facturing companies  will  meet  the  demand. 


A  M.\TTER  that  is  receiving    the    atten- 

Method  of  Charging    »•  r      •  j  ,  •/->.. 

For  Current  Wide  awake    managers  in  Great 

Britain,  and  is  even  spreading  to 
America,  is  the  method  of  charging  for  current.  It  seems 
open  to  question  whether  a  meter  rate  is  always  the 
best  way.  There  seems  to  be  a  limit  of  population  be- 
low which  a  "flat  rate,"  while  theoretically  imperfect, 
is  commercially  the  better  way,  and  above  this  limit  the 
flat  rate  can  be  applied  in  certain  cases  where  the  rate 
of  current  consumption  is  regular  and  the  hours  certain, 
while  meter  rate  is  applied  to  the  customers.  But  even 
then  it  can  be  reasonably  argued  that  there  should  be 
graduations  in  the  meter  charges,  corresponding  to  the 
duration  of  the  time  during  which  current  is  supplied. 
Assume  for  purposes  of  illustration  a  1000  light  plant, 
with  current  supplied  by  meter,  and  take  two  consum- 
ers ;  the  first  burns  thirty  60  watt  lamps  for  10  hours, 
consuming  18,000  watt  hours,  the  second  burns  one 
hundred  60  watt  lamps  for  three  hours,  also  consuming 
18,000  watt  hours.  While  their  consumption  has  been  the 
same  and  they  pay  the  same,  still  it  is  evident  that  the 
central  station  has  to  keep  one-tenth  of  the  capacity  of 
the  machine  for  the  second  consumer,  but  only  one- 
thirtieth  for  the  other.  It  is  plain,  therefore,  that  the 
first  consumer  is  the  more  profitable,  and  others  like 
him  should  be  encouraged.  In  the  smaller  plants,  how- 
ever, it  is  at  least  open  to  question  whether  the  expense 
of  purchase    and    up-keep  of  meters    would  repay    their 
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use.  No  doubt  the  business  done  could  thereby  be  ex- 
tended somewhat,  but  the  continual  testing  of  meters 
and  questioning  of  their  accuracy  would  impose  a  burden 
hard  to  be  borne. 


The  great  exposition  that  is  to  take 
E    osition  place  in  Paris,  France,   in  1900,  should 

not  be  lost  sight  of  by  Canadians,  and 
by  Canadian  manufacturers  in  particular.  The  time  is 
distant  a  little  less  than  three  years,  and  it  is  now  none 
too  early  to  begin  preparations  for  making  a  creditable 
display  of  Canadian  products  and  manufactures.  We 
are  pleased  to  observe  that  a  deputation  from  Montreal 
has  drawn  the  attention  of  the  Dominion  government  to 
the  matter,  and  that  there  is  a  strong  probability  of 
assistance  being  received  from  this  source.  But  in 
addition  to  a  Dominion  grant,  it  would  seem  fitting 
that  each  provincial  government  should  assist  to  secure 
the  advantages  which  are  certain  to  accrue  to  us  from  a 
commercial  standpoint  by  having  Canada  properly 
represented  at  this  exposition.  This  year  the  Dominion 
of  Canada  has  been  advertised  abroad  as  never  before, 
and  the  benefits  therefrom  have  already  commenced  to 
be  realized,  as  shown  by  enquiries  received  by  manu- 
facturers. Having  thus  made  a  start  we  should  sieze 
every  opportunity  to  further  extend  our  trade  relations, 
and  where  a  foothold  is  once  secured  the  quality  of  our 
manufactures  may  be  relied  on  to  keep  the  market. 


The  ratepayers  of  the  city  of  Toronto 
""lectric  L?ght[ng.°'  ^^''"  shortly  be  called  upon  to  decide  one 

of  the  most  important  questions  ever 
submitted  to  a  popular  vote.  They  will  be  asked  to 
declare  themselves  for  or  against  the  municipal  control 
of  electric  lighting.  The  subject  is  receiving  much  at- 
tention from  the  public  press,  and,  as  is  usual  with 
questions  of  this  character,  widely  varying  opinions  are 
expressed.  The  Globe,  in  a  leader  in  its  issue  of  No- 
vember 5th,  states  that  according  to  statistics  over  two 
hundred  American  cities  have  experimented  with  public 
electric  lighting  plants,  and  follows  this  with  some 
figures  showing  the  cost  per  lamp  per  annum  in  several 
of  the  cities  where  municipal  control  obtains.  The 
figures  as  given,  unaccompanied  by  any  particulars  of 
the  conditions  surrounding  the  operation  of  the  plants, 
are  evidently  intended  as  an  argument  in  favor  of  muni- 
cipal control.  But  only  one  side  of  the  case  is  presented. 
Of  the  two  hundred  cities  that  have  thus  experimented, 
no  information  is  given  regarding  the  plants  that  have 
proven  an  entire  failure  under  municipal  management, 
but  half  a  dozen  or  more  plants  are  selected  which  evi- 
dently suited  the  requirements  of  the  article.  The  city 
of  Detroit  is  pointed  to  as  having  greatly  reduced  the 
cost  ot  its  lighting  by  installing  a  public  plant.  A  fair 
comparison  may  be  made  between  the  cities  of  Detroit 
and  Toronto,  the  population  being  about  equal.  We 
have  in  our  possession  the  annual  report  of  the  Detroit 
municipal  lighting  plant  for  the  year  ending  June  30th, 
1897.  This  statement  shows  that  the  city  operates  1,600 
arc  lamps  of  2,000  c.  p.  each,  and  that  the  actual  cash 
outlay  last  year  was  $64.19  per  lamp,  exclusive  of  de- 
preciation of  plant,  interest  on  outlay,  or  faxes  which 
would  otherwise  be  paid  to  the  city.  .Allowing  for  these, 
the  report  gives  the  total  cost  per  lamp  as  $89.42,  as 
compared  with  $87.40  the  previous  year.  But  in  the 
item  of  depreciation  only  the  boilers  are  taken  into  con- 
sideration,   on  the    ground    that  as  the    balance  of   the 


plant  was  kept  in  the  best  possible  condition  of  repair, 
the  costot  depreciation  would  be  too  small  to  be  worthy 
of  consideration.  That  this  is  an  unfair  comparison 
every  reasonable  person  will  admit.  Careful  attention 
may  prolong  the  life  of  the  machinery,  but  it  cannot 
prevent  it  from  ultimately  wearing  out.  Furthermore, 
no  allowance  is  made  in  the  report  for  insurance. 
Placingthe  depreciation  and  insurance  at  the  very  lowesti- 
mate  of  3  per  cent. ,  the  cost  per  lamp  per  annum  would  be 
$97.26.  Let  us  see  how  these  conditions  compare  with 
those  in  Toronto.  We  are  supplied  with  about  1,200 
arc  lamps  of  same  capacity  as  those  in  Detroit  at  $74 
per  lamp  per  year,  a  difference  of  $15  as  compared  with 
the  cost  ot  lighting  in  Detroit  as  given  in  the  report, 
and  of  $23  if  depreciation  and  insurance  are  taken  into 
account.  Then  there  is  the  fact  that  the  cost  of  fuel 
and  supplies  is  less  in  Detroit  than  in  Toronto,  a  very 
important  consideration.  It  has  been  pointed  out  that 
Detroit  is  now  producing  its  light  at  a  lower  cost  than 
that  paid  by  private  contract  previous  to  the  installation 
of  the  plant.  This  is  not  due  to  the  economy  of  a  civic 
plant,  but  rather  to  improved  machinery,  cheaper  sup- 
plies and  other  considerations.  As  proof  of  this  stands 
the  fact  that  the  cost  of  electric  light  to  the  city  of 
Toronto  by  contract  has  also  been  greatly  reduced 
within  the  last  few  years.  Now,  as  to  the  first  cost  of 
an  electric  plant  of  sufficient  capacity  for  the  present 
requirements  of  Toronto,  the  figures  given  in  the 
Detroit  report  show  an  investment  of  nearly  three- 
quarters  of  a  million  dollars,  and  that  each  arc  lamp 
cost  $337.88.  These  are  considerations  which  should 
be  carefully  weighed  by  the  ratepayers.  They  will  do 
well  to  be  guided  by  the  results  of  experience  rather 
than  by  theory. 


The  mining  world  has  been  watching 
Extraction  of  Ore         ..,  ...  ^   ..,  <•     > 

By  Electricity.      ^^''^"  much   mterest  the  success  of  the 

experiments  by  Mr.  Edison  to  recover 
by  an  electrical  process  the  iron  contained  in  low  grade 
ores.  It  has  long  been  known  that  by  means  of  magnet- 
ism the  extraction  of  iron  ore  could  be  accomplished, 
but  the  problem  to  be  solved  was  the  perfecting  of  a 
process  which  would  render  the  treatment  of  even  the 
leanest  deposits  commercially  feasible.  To  this  end 
Mr.  Edison  has  in  a  measure  concentrated  his  efforts, 
and  it  would  now  seem  that  after  a  large  expenditure  of 
money  he  is  to  be  rewarded  by  success.  His  experi- 
ments have  been  carried  on  in  New  Jersey,  where  about 
$3,000,000  has  been  expended  in  plant.  The  process 
by  which  iron  mining  promises  to  be  revolutionized  con- 
sists in  applying  the  principle  of  the  magnet,  by  which 
the  little  black  particles  of  ore  are  drawn  from  the 
pulverized  rock.  The  powder  is  allowed  to  fall  in  close 
proximity  to  electric  magnets,  which  deflect  the  iron  to 
one  side  and  the  non-metallic  matter  falls  to  the  other 
side  by  gravity,  the  entire  process  being  automatic. 
This  is  one  of  the  greatest  of  Mr.  Edison's  many 
achievements,  and  one  which  will  undoubtedly  have  a 
far  reaching  effect  upon  the  iron  industry  throughout 
the  world.  To  Canada  it  is  likely  to  prove  of  great 
benefit.  We  have  abundance  ot  iron  ore  deposits,  but 
the  difficulty  in  the  past  has  resulted  from  the  absence 
of  cheap  coal  in  close  proximity  to  the  mines.  Thus 
the  advantages  of  the  application  of  electricity  for  ore 
extraction  is  at  once  apparent.  That  he  has  finally 
reached  the  goal  of  success  must  be  a  source  of  gratifi- 
cation to  all  persons  as  well  as  to  Mr.  Edison. 
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LIGHT,  A  BRANCH  OF  ELECTRICITY. 

Hv  C.  A.  Chant,  H.A. 
The  most  distinguishing  feature  of  the  science  of  our 
age  has  been  the  establishing  of  comprehensive  general 
principles  as  results  from  closely-reasoned  processes  of 
induction.  Anv  branch  of  science  is  chosen,  and  after 
analyzing  its  almost  countless  phenomena  in  order  to 
discover  as  well  as  possible  their  true  nature,  the  reverse 
process  is  taken,  objects  with  analagous  properties  are 
classed  together,  these  classes  are  again  co-ordinated, 
until  at  last  we  reach  a  grand  unity,  held  together  by  a 
single  broad  principle. 

Illustrations    will    at    once    suggest   themselves.      In 
biology    we    have    the    great     principle     of    evolution. 
Many  gaps,  no  doubt  still  exist  in  a  complete  statement 
of  it,  but  the  general  theory    itself  is  so  based  on  hard 
experimental  fact,  that  it  must  be  true 
in  its  general  outline  at  least.     Inchem-        . 
istry,  although  the  non-predictable  na- 
ture of  many  of  its  combinations  gives  to 
it  a  certain  arbitrary  or  empirical  aspect,  has  as  its  funda- 
mental ground-work  the    principle    ot  the  conservation 
of  matter,  that  is,  matter  cannot  be  created  or  destroyed, 
but  only  transformed  from  one  shape  to  another.      P'rom 
the  time  that  this  was    first    solidly    established  a  little 
over  a  hundred  years  ago,  the    science  has  continued  to 
grow  in  a  healthy  way.      Of   late    it    has  become  some- 
what more  physical  in  nature,  due  to  its  employment  of 
physical  methods  and    working  on    the  border  line  be- 
tween physics  and  chemistry.      In  physics  we   have  the 
grand  principle  of  the   conservation  of  energy,  a  fitting 
complement  to  the  base-principle  of  chemistry. 

These  are  probably  the  greatest  illustrations  of  the 
statement  I  have  made,  but  there  is  another,  not  quite 
so  wide  in  its  nature,  of  which  I  wish  to  speak,  namely, 
of  the  intimate  relation  between  radiant  heat,  light  and 
electricity  which  has  been  triumphantly  demonstrated 
in  very  recent  years,  and  which  is  usually  known  as  the 
electro-magnetic  theory  of  light. 

Since  this  theory  has  come  into  prominence  so  lately, 
many  are  inclined,  on  learning  of  it,  to  think  of  it  as  a 
purely  recent  production.  But  such  is  not  the  case. 
No  great  scientific  principle  ever  sprang  from  the  mind 
of  man  full-grown.  As  a  matter  of  fact,  the  seeds  of 
the  theory  were  sown  more  than  half  a  century  ago  by 
that  prince  of  experimental  philosophers,  Michael  Fara- 
•  day  ;  the  plant  was  cultivated  and  brought  into  bloom 
by  Clerk  Maxwell  as  much  as  thirty  years 
ago  ;  while,  led  by  Hertz,  the  world  has 
plucked  the  ready  fruit  during  the  last  decade. 
A  discovery  may  be  flashed  over  the  world 
in  a  day,  for  instance,  the  Roentgen  X  rays  ; 
but  almost  two  years  have  passed  and  we 
have  scarcely  begun  to  learn  their  inner 
nature  by  which  alone  we  can  rationally 
classify  them. 

I  shall  attempt  to  explain  in  a  few  words 
how  light  has  come  to  be  regarded  as  included 
in  electricity. 

We  are  all  familiar  with  the  old  experi- 
ment of  rubbing  sealing  wax  on  a  woollen  coat-sleeve 
and  then  picking  up  bits  of  paper.  By  rubbing  we  are 
said  to  charge  the  wax  with  electricity.  Electrical  ma- 
chines, with  glass  plates,  are  more  efficient  in  producing 
a  similar  effect.  Suppose  we  suspend  two  metal  balls 
by  means  of  silk  thread  (Fig  1),  and  then  charge  each 
of  these  by  means  of  an  electrical  machine.      It  has  been 


found  that  there  is  then  a  force  exerted  between  A  and 
B,  variable  with  the  distance  between  them.  In  this 
case  they  mutually  repel  each  other.  This  fact  was  an 
old,  old  one  ;  but  P'araday  conceived  that  the  action  of 
A  on  B  must  have  something  to  do  with  the  space  be- 
tween them. 

To  test  this,  he  filled  the  space  between  the  two  at- 
tracting or  repelling  bodies  with  various  substances, 
such  as  paraffine,  petroleum,  etc.;  and,  just  as  he  sus- 
pected, the  mutual  action  was  thereby  much  altered. 
He  therefore  concluded  that  this  "  electric  force  "  was 
handed  on  from  one  body  to  the  other  by  means  of 
something  between  them.  But  this  force  is  exerted 
even  in  a  vacuum,  and  so  the  handing-on  medium  must 
be  quite  distinct  from  ordinary  matter. 

In  a  similar  way  let  us  consider  two  magnets  (Fig.  2) 
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with  two  poles  N  and  S,  near  together,  but  so  long  that 
the  other  poles  may  be  neglected  in  our  reasoning. 
There  is  an  attraction  between  N  and  S.  If  we  im- 
merse them  in  water,  or  oil,  the  change  in  this  attrac- 
tion is  so  slight  that  we  cannot  detect  it.  But  if  we 
could  surround  the  magnets  in  an  atmosphere  of  iron, 
this  force  would  be  very  greatly  diminished.  As  before, 
the  action  depends  on  what  is  between  the  two  poles, 
and  so  magnetic  force  is  also  to  be  considered  as  being 
handed  on  from  one  body  to  the  other  by  means  of 
something  in  the  space  between. 

But  if  a  body  transmits  through  its  mass  a  motion 
given  at  one  point,  time  is  required  to  do  it.  For 
instance,  sound  takes  time  to  pass  through  the  air, 
water,  iron,  or  any  other  substance.  The  question  is 
naturally  suggested.  With  what  speed  are  the  electric 
and  magnetic  forces  transmitted  from  one  body  to 
another?  F"araday  tried  to  measure  this  for  magnetic 
force.  Indeed,  Lord  Kelvin  tells  us  that  the  very  last 
time  he  saw  him  at  work  in  the  Royal  Institution  he 
was  down  in  the  basement,  far  from  disturbance,  en- 
deavoring to  determine  the  time  required  for  the  mag- 
netic action  to  travel  from  an  electro-magnet  to  a  mag- 
netized needle  many  yards  away;  but  the  attempt  failed, 
no  time  was  observed. 

Maxwell  followed,  and  on  applying  his  great  mathe- 
matical ability,  he  succeeded  in  deducing  a  theoretical 
value  for  this  speed,  and  this  value  when  calculated 
turned  out  to  be  extraordinarily  near  the  velocity  of 
light — so  near,  indeed,  that  he  was  led  to  believe  they 
were  really  identical. 

Now,  for  many  years  the  wave  theory  of  light  has 
been  accepted  as  true,  and  this  theory  requires  us  to 
believe  that  light  action  is  handed  on  from  one  point  to 
another  by  a  medium  pervading  all  space,  known  as  the 
ether.  At  once  we  grasp  at  the  suggestion  that  this 
ether  is  the  very  medium  required  for  the  transmission 
of  electrical  and  magnetic  effects,  and  when  Maxwell 
found  that  the  speed  of  transmission  in  each  case  is  the 
same — that  of  the  velocity  of  light,  186,000  miles  per 
second  —  he  considered  this  suggestion  practically 
demonstrated  to  be  true.  He  then  propounded  the 
theory  that  the  disturbance  known  to  us  as  light  is 
really  electro-magnetic  in  its  nature.  Very  recently  the 
actual  velocity  of  the  transmission  of  electric  and  mag- 
netic actions  has  been  measured,  the  same  as  the  velo- 
city of  light.      If,    then,    light    is    an    electro-magnetic 
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phenomenon,  optics   must    be    but    a   branch  of  the  im- 
perial science  of  electricity. 

Again,  energy,  in  the  form  of  light,  is  transmitted  in 
the  ether  by  means  of  undulations  or  waves  ;  electrical 
energy  should  likewise  be  transmitted  through  the 
same  ether  in  waves.  We  are  well  acquainted  with 
methods  of  generating  and  of  detecting  light  waves  ; 
how  can  we  generate  and  then  detect  electric  waves  ? 
Hertz  answered  this  question.  One  of  his  radiators,  or 
generators  of  electrical  waves,    is    illustrated  in  Fig.  3. 
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It  consists  of  two  sheets  of  metal  from  which  run  out 
rods  ending  in  knobs  near  together.  If,  now,  this  be 
joined  to  an  induction  coil,  and  the  coil  be  put  in  action, 
sparks  will  pass  between  the  knobs,  and  every  time  a 
spark  passes,  the  ether  about  the  metal  will  be  agitated, 
and  the  disturbance  thus  caused  will  spread  in  every 
direction,  just  as  light  radiates  from  a  candle. 

But  how  shall  we  detect  these  waves?  The  eye, 
which  is  so  marvellously  sensitive  to  light  waves,  is  en- 
tirely unaffected  by  these  longer  ones.  But  Hertz  dis- 
covered that  by  taking  a  wire  with  a  knob  on  each  end 
and  bending  it  round  as  in  Fig.  4,  he  could  use  this  for 
his  purpose.  Holding  it  almost  anywhere  near  the 
radiator,  small  sparks  would  pass  between  the  knobs, 
caused  by  the  electric  energy  transmitted  to  it.  By 
suitable  arrangements  sparks  could  be  seen  more  than 
twelve  yards  away.  By  means  of  such  radiators  and 
receivers  (or  detectors).  Hertz  investigated  the  nature 
of  the  electric  radiation,  and  found  that  it  was  in  waves 
which,  he  showed,  possess  all  the  ordinary  properties  of 
light,  i.  e.,  they  both  follow  the  same  physical  laws. 

Since  these  researches  (1887-1890)   radiators  and  re- 


One  of  the  most  convenient  receivers  is  what  Lodge 
has  termed  a  "coherer."  It  consists  simply  of  a  glass 
tube  nearly  filled  with  metallic  turnings  or  filings  (Fig. 
6.)     When  this  is  placed  in  the    path  of  electric  waves, 


ceivers  of  many  different  forms  have  been  devised  to 
more  easily  illustrate  the  discovery  of  Hertz.  A  very 
convenient  form  of  radiator,  due  to  RIghi,  Professor  of 
Physics  in  the  University  of  Bologna,  is  illustrated  in 
Fig.  5.  A  and  B  are  two  metal  spheres  fitting  tightly 
in  the  centres  of  two  ebonite  discs  which  form  the  top 
and  bottom  of  a  cylinder  with  flexible  walls.  This 
cylinder  is  filled  with  vaseline  oil,  so  that  half  of  each 
ball  is  in  the  oil.  The  knobs  C  and  D  are  connected  to 
the  coil,  which,  when  excited,  causes  sparks  to  pass 
from  C  to  A  and  D  to  B,  and  then  from  A  to  B  through 
the  oil.  By  this  means  electric  waves  are  sent  out  in 
every  direction.  If  the  cylinder  be  placed  in  a  parabolic 
reflector  (of  sheet  metal)  the  radiation  may  be  projected 
forward  in  a  single  direction,  like  that  from  a  locomo- 
tive headlight. 


the  bits  of  metal  seem  to  cohere,  so  that  an  electric 
current  can  pass  through  them  more  freely.  The  ar- 
rangement to  show  this  is  given  in  Fig  6.  T  is  the 
tube,  and  pieces  of  wire  run  into  each  end  and  termi- 
nate amongst  the  turnings.  B  is  a  voltaic  battery,  and 
G  is  a  galvanometer  for  measuring  the  electric  current. 
These  are  joined  as  in  the  figure.  Usually  the  resist- 
ance of  T  is  so  great  that  no  appreciable  current  flows 
and  the  galvanometer  is  undeflected,  but  as  soon  as  the 
electric  waves  get  amongst  these  turnings  they  "co- 
here," the  resistance  falls,  a  current  passes,  and  round 
goes  the  needle  !  By  simply  tapping  the  tube  the  co- 
herence disappears  and  all  is  ready  for  another  trial. 
This  tube  may  also  be  enclosed  in  a  parabolic  reflector, 
and  thus  made  more  sensitive  in  certain  directions. 
Using  these  instruments  the  various  laws  of  optics  can 
be  verified  for  electric  waves. 

To  show    reflexion,    let  us  arrange  the  radiation  and 
receiver    as    A,  B  in    Fig.  7.      The   radiation   goes    out 
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from  .A  in  the  direction  indicated  by  the  arrow,  and  if  a 
metal  sheet  (tin  foil  on  a  board  will  do)  be  held  at  C  D 
the  beam  is  reflected  toward  B  and  will  be  indicated  on 
the  galvanometer. 

Refraction  is  very  interesting.  To  show  this  we 
place  the  radiator  and  receiver  as  shown  in  Fig.  8.  The 
receiver  is  little  affected  on  working  the  radiator  ;  but 
on  putting  a  prism  of  some  good  non-conductor,  such 
as  paraffine    or    pitch,    at  C  D  E,  the    galvanometer  at 
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once  registers  a  strong  action.  The  radiation  is  bent 
from  its  original  direction  by  the  prism  C  D  E.  Hertz's 
original  experiment  is  a  famous  one.  His  radiator  and 
receiver  were  of  great  size,  and  the  section  of  the  prism 
made  of  hard  pitch  was  an  isosoceles  triangle,  having  a 
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side  of  nearly  four  feet  and  refracting  angle,  C,  of  30 
degrees.  The  height  of  the  prism  was  nearly  five  teet, 
and  it  weighed  over  1,300  pounds. 

Experiments  on  total  reflexion,  double  refraction, 
polarization,  and  other  well-known  optical  effects  have 
been  successfully  made,  thus  completely  identifying 
electric  and  light  waves. 

Great  interest  has  been  shown  during  the  last  year  or 
two  in  the  experiments  made  by  Preece  and  Marconi  on 
signalling  without  wires.  The  former  is  chief  of  the 
British  Postal  Telegraph,  and  the  latter  is  a  young 
Italian  who  showed  some  of  his  apparatus  to  Preece  and 
secured  his  co-operation  in  the  experiments.  The 
method  used  by  these  men  is  precisely  that  described 
above — by  means  ot  electric  waves. 

A  general  diagram  of  the  apparatus  is  given  in  Fig. 
g,  the  upper  part  showing  the  transmitting,  the  lower 
part  the  receiving  apparatus.  The  radiator  is  the  same 
as  that  illustrated  in  Fig.  5.  Its  two  spheres.  A,  B,  are 
of  solid  brass,  four  inches  in  diameter,  each  projecting 
into  an  enclosure  filled  with  oil.  The  induction  coil, 
shown  in  Fig.  9,  which  produces  the  spark  discharge 
between  the  spheres  and  thus  excites  the  electric  waves, 
is  a  very  powerful  one, 
capable  of  giving  a  twenty- 
inch  spark.  K  is  a  key  for 
starting  and  stopping  the 
coil. 

Marconi's  receiver  is  a 
slight  modification  of  that 
in  Fig.  6.  It  consists  of  a 
small  glass  tube  i  ^  inches 
long,  into  which  two  silver 
polepiecesare  tightlyfitted, 
the  ends  being  about  i-50th 
of  an  inch  apart.  This  nar- 
row space  between  the 
ends  is  filled  with  a  mix- 
ture of  nickel  and  silver 
filings  mixed  with  a  trace 
of  mercury.  The  tube  is 
then  pretty  well  exhausted 
of  air  and  sealed  up.  Thus 
constructed  the  receiver  is 
very  sensitive.  From  each 
end  of  the  tube  extends 
metallic  wings,  W,  W, 
which  assist  in  collecting 
the  radiation,  in  'tuning' 
the  receiver  to  the  radiator, 
and  perhaps  in  other  ways 
not  yet  explained. 

In  place  of  the  galvano- 
meter in  Fig.  6,  is  put  a 
sensitive  telegraph  relay, 
which  "clicks"  when  the 
waves  reach  the  receiver 
tube.  To  "decohere"  the 
particles  in  the  tube  and  make  it  ready  for  a  second 
signal,  the  current  which  works  the  sounder  is  also  ar- 
ranged to  work  a  small  hammer  (shown  in  Fig.  9), 
which  taps  the  tube  and  produces  the  desired  effect. 

For  short  distances,  where  nothing  obstructs  the 
passage  of  the  waves  to  the  receiver,  no  great  difiiculty 
is  experienced  in  transmitting  signals  ;  but  when  the 
space  to  be  traversed  is  great  some  new  arrangement  is 
required.      Sometimes   the  radiator  or  receiver  is  raised 


Fig.  9. 


to  a  sufficient  height,  or  the  expedient  exhibited  in  Fig. 
10  is  adopted.  Here  the  wing  W,  W  are  removed  and 
an  aluminum  wire  runs  up  from  the  receiver  to  the  kite. 
This  wire  has  the  power  of  '  picking  up '  the  waves  and 
sending  on  the  disturbance  to  the  receiving  tube,  and 
thus  producing  the  signal. 

Using  these   two  instruments,  excellent   signals  have 
been    transmitted    between  Penarth    and  Brean    Down, 


near  Weston-super-Mare,   across  the  Bristol  Channel,  a 
distance  of  nearly  nine  miles. 

Marconi  found  that  his  receiver  responded  even  when 
enclosed  in  a  perfectly  tight  metallic  box,  and  this  fact 
has  given  rise  to  the  rumor  that  he  could  blow  up  an 
ironclad.  The  difficulty  which  might  be  experienced  in 
putting  such  an  apparatus  into  the  powder  magazine  of 
an  enemy's  ship  seems  to  have  been  entirely  ignored. — 
Methodist  Magazine  and  Review. 


ONTARIO  LIGHTING  PLANTS. 

MARKHAM    ELECTRIC    LIGHT    PLANT. 

This  plant,  owned  by  Mr.  W.  J.  Fletcher,  of  Alliston, 
was  installed  in  July,  1896,  and  is  managed  by  Mr. 
Wm.  Trueman.  The  plant  consists  of  a  Royal  500 
light  generator,  with  skeleton  switchboard,  furnished 
with  Royal  instruments.  Power  is  supplied  by  a  50 
h.  p.  Wheelock  engine  and  a  60  h.  p.  boiler.  There  are 
installed  at  present  about  400  incandescent  lights,  and 
a  contract  with  the  town  calls  for  thirty-one  32  c.  p. 
street  incandescent  lamps. 

CANNINGTON    ELECTRIC    LIGHT    PLANT. 

The  lighting  plant  at  Cannington,  Ont.,  is  owned  and 
controlled  by  Messrs.  Dobson  &  Son.  It  is  situated  in 
a  substantial  brick  power  house,  adjoining  the  firm's 
woollen  mills.  Besides  the  arc  and  incandescent  system, 
this  firm  have  just  installed  a  25  h.  p.  Weston  dynamo 
to  furnish  power  to  a  carriage  factory,  printing  office 
and  bakery  in  the  town.  In  addition  to  this  dynamo  the 
plant  consists  of  a  750  light  Fort  Wayne  generator  and 
50  light  Ball  arc  machine,  skeleton  switch-board  and 
Canadian  General  instruments.  Power  is  supplied  by  a 
4^  h.  p.  Wheelock  engine.  This  company  have  about 
40D  incandescent  lights  and  10  arc  street  lamps.  The 
arc  system  was  first  installed  in  1891,  and  the  incandes- 
cent system  added  two  years  ago. 


The  Hamilton  &  Dundas  Railway  Co.  have  ordered  a  200  k.w. 
500-volt  railway  generator  from  the  Canadian  General  Electric 
Company. 
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ELECTRICAL  MACHINERY  AT  THE  MERRI- 
TON  CARBIDE  WORKS. 

The  Willson  Carbide  Works  Company,  at  Merriton, 
Ontario,  is  probably  the  only  enterprise  engaged  in  the 
manufacture  of  carbide  of  calcium,  which  is  turning  out 
that  much  discussed  product,  daily,  up  to  its  full  capa- 
city, and  at  a  profit.  The  electrical  apparatus  used  in 
this  plant  is  of  the  most  interesting  character,  having 
been  specially  designed  by  the  General  Electric  Com- 
pany to  suit  the  peculiar  conditions  under  which  the 
manufacture  of  carbide  can  be  successfully  carried  on. 

The  compan)'  have  at  present  in  operation  tour  ma- 
chines of  150  kilowatts  capacity  each,  and  have  recently 
placed  an  order  for  two  more  of  the  same  size,  which 
will  be  in  operation  in  the  course  of  a  couple  of  months. 
These  generators  are  of  the  revolving  field  type,  with 
stationary  armatures,  and  are  designed  to  run  con- 
tinuously twenty-four  hours  a  day,  at  a  load  consider- 
ably in  excess  of  the  rated  output,  without  a  noticeable 
rise  in  temperature.  The  characteristics  of  these  ma- 
chines are  such  as  to  enable  them  to  supply  a  proper 
amount  of  current  for    a  furnace  at  the  proper  voltage. 


150  K.w.  C.G.E.  Generator  for  the  Mkrriton  Carbide  Works. 

no  matter  what  the  resistance  conditions  of  the  arc  may 
be,  and  they  may  be  short  circuited  repeatedly  or  even 
run  on  a  short  circuit  without  injury.  The  location  of 
two  of  the  power  houses  renders  necessary  a  trans- 
mission at  1000  volts,  and  in  this  case  step-down  trans- 
formers of  the  Niagara  type  are  used  to  reduce  the  cur- 
rent to  the  proper  voltage  for  supplying  the  furnaces. 

Altogether  the  detail  and  operation  of  this  plant  is 
most  interesting,  and  its  success  in  turning  out  carbide 
of  calcium  on  a  commercial  basis  is  in  marked  contrast 
to  the  operation  of  several  plants,  on  a  much  more 
ambitious  scale,  which  have  been  established  in  the 
United  States. 


DIRECT-CONNECTED  ARC  UNITS  FOR  THE 
LACHINE  COMPANY. 

The  Lachine  Rapids  Hydraulic  &  Land  Company 
have  ordered  from  the  Canadian  General  Electric  Com- 
pany two  direct-connected  units  for  furnishing  arc 
lighting  from  the  citizen's  station,  from  which  they  are 
at  present  supplying  some  400  arc  lamps,  generated 
from  steam  power,  with  small  arc  machines  of  the 
"Wood"  and  "T-H"  type.  These  new  units  will  consist 
of  synchronous  motors  of  the  three  phase,  revolving  field 
and  stationary    armature   type,    each    of  which    will   be 


direct  connected  to  two  125  light  "Brush"  arc  ma- 
chines. The  motors  will  be  wound  to  take  current  at 
4,000  volts,  direct  from  the  primary  circuit  of  the 
Lachine  company,  thus  saving  the  cost  and  loss  in 
operation  entailed  by  the  use  of  step-down  transform- 
ers. The  motors  will  be  self-starting,  and  are  designed 
to  operate  at  a  very  low  temperature  up  to  the  rated 
load.  The  eflnciency  of  the  arc  plant,  operated  in  this 
way,  should  be  very  high,  that  of  the  125  light  Brush 
arc  machine  being  not  less  than  86%  to  88%  at  full  load. 


QUESTIONS  AND  ANSWERS. 

"  Backwoods  "  writes  :  Sir, — As  there  are  many  in 
the  backwoods  like  1  am,  I  think  it  would  not  harm  us 
if  some  of  our  societies  would  send  you  a  list  of  the 
questions  brought  up  for  explanation  at  their  meetings, 
and  the  answers  given.      Kindly  insert  this,  and  oblige. 

"  Economy"  writes  as  follows  :  Please  say  if  using  a 
dimmer  decreases  the  amount  of  current  used  when  de- 
creasing the  light.  Does  the  dimmer  not  use  up  the 
decreased  light  ?  Would  a  lighting  company  allow  me 
to  put  in  a  dimmer  between  the  meter  and  transformer  ? 

Sir, — In  answer  to  James  McPherson  :  I  have  had 
the  same  trouble  myself,  and  don't  know  yet  what  is 
the  cause.  I  found  that  graphite  and  a  little  cylinder 
oil  cured  it  almost  entirely.  I  did  away  with  the  sight 
feed  lubricator,  and  made  two  cups  out  of  pipe  fittings 
and  globe  valves,  and  they  work  fine.  If  a  good  cup 
sight  feed  for  graphite  could  be  got,  it  would  be  so 
much  better,  and  I  would  like  to  know  of  one. 

"  George." 


"Ontario"  writes,  in  reply  to  Mr.  Wickens,  that 
the  pumps  are  for  ordinary  water  pumping  ;  one  is  200 
feet  from  boiler  and  has  a  pressure  regulator  to  govern 
its  working.  The  drying  room  is  common  live  steam 
coils.  Referring  to  Mr.  Thomson's  reply  he  says  :  My 
engine,  a9i^"xi2",  drives  one  200  ampere  125  volt 
dynamo,  and  has  a  load  of  about  50  amperes  for  seven 
hours  a  day.  Would  I  gain  by  lowering  the  pressure 
during  that  period  to  50  lbs.;  at  present  we  carry  80 
lbs. 


"  Subscriber  "  would  like  to  ask  Mr.  Thomson  how 
it  is  that  in  the  "Green  Economizer"  tests  they  can 
have  a  sufficiently  good  natural  draft,  with  a  tempera- 
ture of  200°  after  it  has  left  the  economizer.  Would 
the  pipes  last  long,  or  would  they  be  giving  out  all  the 
time  if  put  inside  ?  Is  there  any  real  economy  in  using 
live  steam  to  heat  feed  water  for  the  boilers  ? 


"J.  G."  writes,  in  reply  to  Mr.  Wickens:  My  build- 
ing is  already  piped,  and  we  can  make  no  alteration 
in  piping.  We  have  a  steam  drum  in  boiler  room, 
from  which  nine  mains  rise  and  go  up  to  the  diflferent 
floors  ;  also  a  return  drum,  where  all  the  water  comes 
back  into,  and  then  into  a  trap. 


The  author  of  a  paper  presented  to  an  English 
society  says  that  in  the  only  case  of  a  split  steam  pipe 
within  his  recollection  the  accident  was  caused  by  the 
boiler  water  having  been  allowed  to  prime  into  it,  pro- 
ducing, probably,  sudden  contraction.  It  is  difficult  to 
see  how  water  of  the  same  temperature  as  the  pipe 
could  produce  contraction.  Water  hammer  would  be  a 
better  explanation. 
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DYNAMO  TROUBLES  AND  HOW  TO  OVERCOME 
THEM.* 

HV     rEKCV     DoMlll.l.K. 

With  modern  uses  of  electricity  the  increase  in  the  demand  for 
light  and  power  has,  in  many  cases,  proven  loo  much  for  modern 
power  stations  to  meet.  These  plants,  installed  ten  or  fifteen 
years  ago,  when  the  general  application  of  electricity  to  purposes 
of  illumination  first  became  evider.l,  have  now  become  obsolete,  or 
so  far  behind  the  times  as  to  be  unable  to  furnish  a  satisfactory 
service.  These  same  installations  under  ordinary  circumstances, 
to  the  uninitiated,  apparently  give  perfectly  satisfactory  results, 
and  the  question  is  often  asked  by  directors  of  companies  :  "Why 
purchase  new  machinery  when  we  are  filling  the  bill  with  the  old  ? 
have  had  a  few  mishaps,  it  is  true,  and  the  power  has  been  shut 
off  for  short  times  now  and  then,  but  what  does  it  matter  if  we  do 
stop  for  a  few  minutes,  or  even  hours,  if  we  give  all  that  is  neces- 
sary during  the  rest  of  the  time."  Now,  the  consumer  of  the 
present  day,  when  he  pays  for  a  thing,  expects  to  get  it.  So  it  is 
with  the  man  who  is  depending  on  the  electric  company  to  light 
his  house  or  to  furnish  power  to  run  his  shops,  as  the  case  may 
be.  It  is  in  nine  cases  out  of  ten  that  the.power  is  shut  off  at  a 
critical  moment  ;  hence  it  is  thai  these  companies  with  obsolete 
machinery  fail  to  keep  their  consumers,  many  of  whom  feel  com- 
pelled to  mstall  the  more  isolated  plant. 

With  the  introduction  of  so  many  of  these  plants,  it  becomes 
necessary  for  the  stationary  engineer  of  the  present  day  who  is 
called  upon  to  take  charge  of  dynamos  and  motors  in  connection 
with  his  engineering  duties,  not  only  to  be  thoroughly  posted  as 
to  the  care  and  running  of  his  engine  and  boilers,  but  to  be  some- 
what of  an  electrician  as  well.  Many  times  he  is  compelled, 
when  he  takes  a  position,  to  run  chances  of  the  machinery  not 
getting  out  of  order,  and  how  often  is  he  censured  for  the  appar- 
atus gelling  out  of  order  when  the  injunction  has  been  laid  against 
him  not  to  meddle  witli  any  portion  of  the  machine  or  its  adjust- 
ments. No  engineer  can  take  charge  of  an  engine  and  boiler 
until  he  has  passed  a  thorough  examination  as  to  his  fitness. 
Still,  machiner)'  far  more  delicate  and  liable  to  get  out  of  order  is 
forced  upon  him.  A  mischievous  person  with  a  little  smattering 
of  electricity  can  give  him  no  end  ot  trouble  when,  if  the  engineer 
thoroughly  understands  the  machinery,  he  could  easily  locale  01 
determine  the  same. 

It  is  not  essential  that  he  should  cram  his  head  full  of  the  theory 
of  that  "  mysterious  force,"  but  he  should  endeavor  to  post  him- 
self thoroughly  as  to  the  care  and  running  of  any  electrical  appar- 
atus which  may  be  placed  under  his  charge.  The  modern  dy- 
namo is,  as  a  rule,  a  well  built  machine,  and  if  proper  care  be 
taken  should  require  very  little  attention  ;  but  accidents  will 
happen,  and  many  dollars  have  been  lost  through  the  engineer 
not  knowing  what  to  do  in  case  of  an  emergency.  I  therefore 
will  endeavor  to  give  you  a  few  hints  as  to  the  care  of  a  dynamo 
and  an  idea  of  some  accidents  which  are  likely  to  occur,  and  the 
best  way  to  look  for  and  repair  the  same. 

POSITION   OF   THE    DVNA.MO. 

To  begin  with  the  position  of  the  dynamo  cannot  be  loo  well 
looked  after.  More  often  than  not,  little  consequence  is  attached 
to  this  important  point,  the  dynamo  being  pushed  into  some  dark, 
out-of-the-way  corner,  where  not  only  is  it  next  to  impossible  to 
see,  should  anything  go  wrong,  but  where  it  cannot  be  kept  clean. 
It  is  most  desirable  that  the  position  chosen  should  be  in  a  cool, 
dry  place,  free  from  dust,  where  the  machine  can  be  readily  seen 
and  of  easy  accessability.  This  condition  is  not  difficult  to  fulfil, 
and  the  engineer  will  benefit  by  it  in  the  end.  Plenty  of  room  on 
all  sides  should  be  allowed,  as  it  is  not  the  most  pleasant  thing  in 
the  world  to  handle  in  cramped  corners  a  dynamo  which  may  be 
running  at  a  high  rate  of  speed  and  voltage. 

In  choosing  a  place  for  a  dynamo  the  switchboard  must  not  be 
forgotten.  It  is  true  that  there  may  be  but  one  switch  and  fuse 
block,  but  it  is  important  to  have  them  where  they  can  both  be 
seen  and  reached  without  loss  of  time.  If  possible,  place  the 
switchboard  and  dynamo  where  they  and  the  engine  can  be 
readily  seen  from  one  point,  and  where,  in  case  of  emergency, 
they  may  be  reached  with  the  least  possible  delay.  For  instance, 
if  a  fuse  blows  out  it  should  be  in  a  posilion  where  it  would  be 
quickly  noticed.  The  chief  object  in  selecting  a  place  for  the 
dynamo  which  is  free  from  dust  is  that  dirt  is  one  of  the  electri- 
cian's greatest  enemies,  and  it  can  be  safely  said  that  over  fifty 
of  the  so-called  diseases  of  dynamos  may  be  traced  to  this 
cause.     A  dynamo,  in  fact,  any  kind  of  electrical  appar-itus,  can- 
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not  be  kept  too  clean.  In  cleaning,  merely  a  general  wiping  is 
not  sufficient,  but  thorough  inspeclion  of  every  part,  for  it  is  the 
dirt  in  the  out-of-the-way  corners  which  gives  the  trouble. 

THK    COMMlT.\TOR. 

In  cleaning  and  inspecting  a  dynamo,  perhaps  the  most  import- 
ant part  to  be  attended  to  is  the  commutator.  This,  if  it  has  been 
properly  looked  afler,  should  have  a  dark  polished  surface,  and 
every  effort  should  be  made  to  keep  it  in  this  condition.  This  can 
only  be  acquired  by  cleanliness  and  proper  adjustment  and  care 
of  the  brushes.  First  :  See  that  no  dirt  has  lodged  between  the 
segments  or  between  the  lead  wires  where  they  join  the  commu- 
tator bars.  (A  stiff  dry  brush  is  useful  for  this  purpose).  This  is 
important,  as  many  an  armature  coil  has  been  burned  oul  owing 
to  short-circuiting  at  the  commutator,  caused  by  dirt  or  copper 
dust  accumulating  at  the  points  mentioned.  Secondly  :  The 
commutator  may  be  running  sparkless,  and  no  fear  of  trouble 
suggest  itself  to  ihe  engineer.  When  the  machine  is  stopped, 
however,  careful  inspeclion  may  show  signs  of  burning  along  the 
bars.  This  should  be  remedied  al  once,  for  if  allowed  to  remain 
the  result  will  be  badly  sparking  brushes  and  development  of  flats 
in  the  commutator.  .\  fine  file  should  be  used  to  smooth  the 
burnt  parts,  or  if  too  far  gone  the  commutator  should  be  slightly 
burned  down.  This  latter  practice  is  nearly  always  necessary  in 
the  use  of  flats.  It  is  difficult  to  explain  just  how  these  flats 
occur  ;  there  are  three  or  four  causes  possible  :  ( r  |  One  of  the 
bars  may  be  of  softer  copper  than  the  rest,  and  so  wear  away 
faster,  but  this  is  not  likely ;  (2)  a  partial  disconnection  in  the 
armature  at  the  part  connected  to  the  particular  flat  bar,  will 
cause  a  spark  at  every  half  revolution,  so  biting  away  the  bar. 
The  trouble  in  this  case  will,  in  all  prob.Tbilily,  be  found  where  the 
lead  wires  join  the  commutator;  (3)  another  cause  of  flais  is  a 
badly  balanced  armature,  which,  vibrating  badly  when  running, 
will  cause  the  brushes  to  jump  and  spark,  burning  away  one  or 
more  of  the  segments.  If  the  commutator  is  a  new  one,  particu- 
lar attention  should  be  paid  to  keeping  the  segments  firmly  held 
in  position.  This  can  be  done  by  tightening  the  nut  or  nuts  at 
the  end  of  the  commutator.  The  commutator  should  frequently 
be  smoothed  vvilh  fine  sandpaper  and  oiled  until  a  finely  polished 
surface  is  obtained. 

As  before  mentioned  the  proper  adjuslmenl  of  the  brushes  plays 
an  important  part  in  the  care  of  the  commutator.  There  is  no 
part  of  the  dynamo  that  will  give  the  novice  more  trouble  than 
Ihe  brushes,  and  here  again  lel  me  impress  upon  you  the  import- 
ance of  cleanliness.  .\  clean,  well  trimmed  brush,  properly  ad- 
justed in  its  holder,  screwed  down  to  bear  against  the  commu- 
tator with  just  sufficient  force  to  prevent  jumping  and  consequent 
sparking  and  yet  not  so  hard  as  to  cause  excessive  wear,  should 
give  little  trouble,  provided  the  commutator  is  in  good  condition. 
See  then  that  each  brush  is  properly  trimmed  ;  that  is,  cut  square 
across,  and  if  copper,  filed  off  at  the  proper  bevel.  If  carbon  the 
brushes  should  first  be  placed  in  the  brush  holders  and  a  coarse 
piece  of  sandpaper  inserted  between  them  and  the  commutator. 
Then  by  rocking  the  rocker-arm  the  brushes  are  worn  away  to 
the  shape  of  the  commutator. 

There  is  no  general  rule  for  the  thicknesses  of  brushes,  but  one 
and  one-half  the  thickness  of  the  commutator  bar  is  near  the 
mark.  The  object  is  to  have  the  brush  wide  enough  to  short  cir- 
cuit each  section  of  winding  for  a  certain  brief  time,  in  order  that 
the  current  may  be  reversed  ;  the  power  of  the  entire  machine 
being  dependent,  of  course,  upon  the  principle  of  a  rapidly  opened 
and  closed  circuit  creating  an  induced  current.  It  is  much  easier 
to  go  astray  in  the  thicknesses  of  brushes  when  copper  is  used, 
as  the  angle  at  which  they  are  set  is  apt  to  vary.  A  very  good 
practice  is  to  make  a  cross  section  of  the  commutator,  and  brush 
holder  full  size.  Then  by  drawing  in  the  brush  the  proper  angle 
can  be  found,  and  a  piece  of  wood  the  shape  of  the  brush  can  be 
cut  for  a  template.  In  adjusting  the  brushes  in  the  hvilders,  take 
care  that  all  the  leaves,  if  copper,  are  in  contact  the  whole  width 
of  the  brush  ;  if  not  the  result  will  be  a  spark,  and  the  longer  the 
machine  is  allowed  to  run  in  this  condition  the  worse  it  will  get. 
This  can  be  prevented  by  marking  the  length  on  your  template 
and  making  a  guage  to  set  your  brushes  to.  The  same  care 
should  be  taken  to  .see  that  the  brushes  bear  on  jirecisely  opposite 
bars  of  the  commutator,  or  if  a  four  pole  dynamo,  that  they  bear 
on  bars  that  are  a  quarter  of  a  circumference  apart.  A  very  good 
way  is  to  mark  the  commutator  b,ars  with  a  centre  punch,  so  that 
this  adjustment  may  be  verified.  Having  properly  cleaned, 
trimmed  and  adjusted  ihe  brushes,  seeing,  of  course,  that  they 
are  all  firmly  screwed  to  the    holders,  they  should    be  raised  from 
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the  commutator  by   the  hold-off  catches,   and  left    in  this  position 
ready  for  running. 

Outside  of  the  commutator  and  brushes  a  general  cleaning  up 
is  necessary.  Remove  all  traces  of  dirt  from  the  frame,  look 
carefully  over  all  insulators  of  brush  holders,  binding  posts, 
switches,  field  coil,  ends,  etc.,  also  between  the  armature  and 
pole  pieces,  inside  the  pulley  and  around  the  foundation.  Turn  the 
armature  round  by  hand  to  see  thai  nothing  catches,  and  no  loose 
wires  or  waste  are  adhering  to  it,  and  that  the  binding  wires  are 
loose.  See  that  the  oil  cups  are  full  and  drip  properly.  If  self- 
oiling,  see  that  the  oil  wells  are  full.  Then,  seeing  that  all 
terminals  are  screwed  down  tight,  the  dynamo  is  ready  to  run. 

STARTING  THE  DYNAMO. 
Just  a  word  about  starting  the  dynamo.  Kirst,  run  your  ma- 
chine with  the  brushes  raised  and  main  switch  open  to  see  that 
all  is  right  mechanically.  Before  closing  the  main  switch  make 
sure  that  the  voltage  is  correct  and  brushes  do  not  spark.  To 
correct  the  latter  fault  rock  the  brushes  forward  or  backward  till 
a  sparkless  place  is  found,  then  close  the  main  switch.  I  might 
here  mention  that  it  is  also  important  to  see  that  all  dirt  is  re- 
moved from  the  switchboard  and  connections.  Examine  and 
clean  occasionaUy  the  field  rheostat  contact  and  contact  shoe. 

MISHAPS   AND   BREAKDOWNS. 

It  would  lake  too  much  time  to  go  into  all  details  of  the  mis- 
haps and  breakdowns  which  are  likely  to  happen  in  the  running  of 
a  dvnamo,  but  I  will  mention  a  few  most  likely  to  occur. 

Burning  Oit  of  .Armatcres. — It  is  almost  impossible  to  give 
any  definite  rules  for  the  prevention  of  the  burning  out  of  arma- 
tures, owing  to  the  probable  cause  of  the  trouble  being  difficult  to 
foresee.  Still  there  are  a  few  points  which  should  be  remembered 
in  this  connection.  As  before  mentioned,  short-circuiting  at  the 
commutator  is  one  cause.  Burning  of  insulation  under  the  bind- 
ing wires  will  short-circuit  the  conductors.  Short-circuiting  in 
the  armature  itself  is  another  cause  which  cannot  be  foreseen. 
All  that  can  be  done  is  to  let  the  coil  burn  out  and  repair  it  after- 
wards. In  drum  armatures,  and  in  those  forms  of  ring  armatures, 
whicli  are  so  connected  that  the  windings  cross  one  another,  this 
evil  may  occur  in  consequence  of  the  abrasion  of  the  insulation. 
Short-circuiting  between  an  imperfectly  insulated  wire  and  the 
iron  core  beneath  it  is  again  a  fruitful  source  of  trouble. 

Field  Magnets. — .As  a  rule,  field  magnet  coils  give  little 
trouble,  but  when  they  do  the  difficulty  is  hard  to  locate  owing  to 
their  compactness.  Disconnections  and  short  circuits  are  most 
common.  When  there  is  a  disconnection  the  machine  will 
probably  refuse  to  excite  itself.  To  make  sure,  the  coils  should 
be  disconnected  at  the  ends  and  tested.  .\  common  electric  bell 
will  tell  you  if  the  wire  is  continuous.  If  the  wire  is  broken  below 
the  surface,  the  only  way  to  get  at  it  is  to  unwind  it.  .A  shorl- 
circuit  between  any  two  of  the  windings  will  have  the  efTect  of 
keeping  the  short-circuiling  part  cool  whilst  the  rest  is  hot.  The 
coil  may  be  short-circuited  on  the  frame,  which  can  be  tested  with 
the  bell. 

Sparking  Brishes. — Any  of  the  following  will  cause  sparking 
brushes  ;  copper  or  carbon  dust  between  sections  of  commutator  ; 
copper  or  carbon  dust  or  oily  matter  on  brush  holders  causing 
leak  to  frame  ;  open  circuit  in  armature,  overload,  brushes  not  at 
neutral  point  ;  brushes  covering  too  many  segments ;  brushes 
not  making  good  contact  or  loose  in  brush  holder ;  flats  in  com- 
mutator ;  too  weak  a  field  wire  of  armature  touching  pole  pieces. 

.A  dynamo  that  has  been  giving  liltle  trouble  suddenly  ceases 
to  generate.  On  examination  everything  is  apparently  in  good 
order,  and  yet  it  is  impossible  to  get  a  spark  from  it.  First,  look 
for  an  open  circuit.  This  may  be  done  with  the  electric  bell, 
although  it  is  not  always  a  sure  lest,  as  a  ring  may  be  obtained 
when  a  wire  is  broken  and  held  together  only  by  insulation. 
Here  dirt  may  play  an  important  part.  Look  closely  for  it  under 
the  coupling  screws,  binding  posts,  and  between  the  brush  holder 
and  brush  holder  rod.  A  very  small  particle  may  be  responsible 
as  the  following  will  show  :  An  arc  lighting  dynamo  ceased  to 
generate,  in  the  manner  mentioned.  By  short-circuiting  the 
brushes  it  was  found  possible  to  obtain  a  flash,  while  outside  of 
the  brushes  this  was  impossible.  It  was  plain,  then,  where  ihe 
trouble  lay.  The  brush  holder  had  already  been  examined,  but 
on  again  looking,  one  of  the  insulators  was  found  to  be  charred 
close  to  the  rod  for  about  an  eighth  of  an  inch.  This  was  caused 
by  dirt  lodging  between  the  insulators  and  brush  holder.  It  was 
little,  but  enough  to  grind  Ihe  brush  holder  on  Ihc  frame.  Other 
causes  for  machines  failing  10  generate  are  explained  as  follows  : 
A  dynamo  standing  idle   for   some    lime    may    fail    to    light  when 


wanted,  through  a  wire  in  the  field  circuit  being  broken  and  held 
together  only  by  insulation  ;  or  after  Ihe  connections  have  been 
taken  apart  for  the  purpose  of  cleaning,  and  put  together  again, 
trouble  has  been  caused  through  crossiug  connections  to  the  field. 
.An  expert  leaves  an  rngineer  in  charge  of  an  arc  machine,  and 
is  called  back  without  loss  of  time,  as  the  machine  will  not  work, 
and  he  finds  the  switch  open  in  ihe  field  circuit.  When  closed 
Ihe  trouble  ceases.  In  this  case  the  trouble  is  caused  by  a  matter 
so  trifling  as  to  escape  the  mind  of  Ihe  instructor. 

During  a  thunder  storm  a  flash  was  noticed  at  a  dynamo  follow- 
ing a  vivid  flash  of  lightning,  and  immediately  all  lights  went  out. 
The  dynamo  field  refused  to  generate,  giving  the  engineer  in 
charge  the  mistaken  idea  that  it  was  burned  out.  On  investiga- 
tion il  was  fomid  that  ihe  flash  had  been  caused  by  one  of  the 
binding  posts  short-circuiling  on  the  frame,  the  result  of  lightning 
striking  the  line. 

.An  engineer,  after  cleaning  the  brushes  of  a  dynamo,  could  not 
obtain  a  spark  from  il.  He  had  forgotten  to  screw  the  lower 
brushes  against  the  commutator.  .Another,  after  hunting  for  a 
long  lime,  took  the  cover  off  the  fuse  block  and  found  the  fuse 
blown.  These  experiences,  likely  to  be  mel  with  at  any  time 
with  any  dynamo,  are  worth  remembering. 

These  are  a  few  of  those  difficulties  which  will  come  to  ever)- 
one  in  the  responsible  position  of  electrical  engineer.  There  are 
many  points  about  every  machine  which  should  be  carefully 
watched,  and  faults  to  be  remedied  before  they  become  serious. 
There  is  much  that  can  be  gained  by  experience,  but  a  con- 
scientious worker,  giving  all  his  mind  to  his  duties,  will  find 
himself  the  gainer,  for  each  day's  experience  will  leach  some  new 
point,  and  what  is  learned  in  this  way  is  not  soon  forgotten. 


SPARKS. 

The  Kingston  electric  street  railway  will  be  extended  to  King- 
ston Junction  at  once. 

The  Hamilton  &  Dundas  Street  Railway  have  purchased  a  four 
motor  G.  E.  1,000  equipment  from  the  Canadian  General  Electric 
Company. 

Robert  Patterson,  who  resigned  his  position  as  engineer  at  the 
Hamilton  General  Hospital  to  go  to  the  Klondyke,  was  drowned 
in  the  .Athabasca. 

Mr.  Jacob  Morlej-,  of  New  Hamburg,  Ont.,  has  placed  his  order 
with  the  Canadian  General  Electric  Co.  for  a  new  300  incandescent 
light  dynamo,  to  be  run  in  connection  with  his  present  system. 

Wiarton  is  to  have  incandescent  light.  Messrs.  Young  & 
Crawford  have  closed  a  contract  with  the  Canadian  General 
Electric  Company  for  a  35  kilowatt  single  phase  alternator. 
Work  on  the  installation  of  the  plant  is  proceeding  rapidly,  and 
light  will  be  turned  on  in  about  two  weeks. 

The  Teeswater  Electric  Light  Co.,  which  has  taken  over  the 
operation  of  the  waterworks  and  electric  light  svstems  at  Tecs 
water,  has  decided  to  install  an  incandescent  electric  lighting 
system,  and  for  this  purpose  have  placed  an  order  with  the  Roya 
Electric  Compa.iy  for  one  of  their  500-light  S.K.C.  generators 
with  transformers,  etc.,  the  work  of  installation  to  begin  at  once. 

The  Willson  Carbide  Works  Company,  of  Merrilton,  Ontario, 
have  recently  ordered  two  additional  150  kilowatt  revolving  field 
single  phase  alternators  from  Ihe  Canadian  General  Electric 
Company.  These  machines  will  be  installed  in  their  No.  3  power 
house,  and  with  the  four  already  in  operation,  of  the  same  type, 
will  give  a  total  capacity  ofgoo  kilowatts  to  be  used  in  the  manu- 
facture of  carbide  of  calcium. 

The  Imperial  Electric  Light  Comp.inv  supplv  electric  light 
and  power  to  customers  in  the  eastern  part  of  Montreal.  .An 
agreement  w.'is  announced  last  month  bv  which  the  Lachine 
Rapids  Hydraulic  and  Uind  Company  will  supply  Ihe  Imperial 
Company  with  the  power  necessary  to  supply  this  ser\'ice.  The 
power  will  be  brought  from  Lachine  to  the  Imperial  Co.'s  station 
on  Rachel  street  for  distribution. 

The  Light,  Heat  &  Power  Company,  of  Lindsay,  have  added 
to  iheir  incandescent  plant  a  uo  kilowatt  standard  single  phase 
alternalor  of  ihe  Canadian  Gener.il  Electric  Company's  lalesi 
type,  with  revolving  iron-dad  armature  and  compounded  to 
secure  automatic  regulation.  The  Lind.say  Company  have  .il- 
ready  a  (k>  kilowatt  and  30  kilowatt  machine  of  the  same  Ivpe  in 
oper.-ition  for  several  ye.irs  past,  .ind  with  their  new  apparatus 
will  have  ample  capacity  to  supplv  the  incandescent  lights,  num- 
bering between  six  and  seven  thousand,  connected  to  iheir  cir- 
cuits. 
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CANADIAN  ASSOCIATION  OF  STATIONARY 
ENGINEERS. 

Note. — Secretaries  of  Associations  are  requested  to  forward  matter  for  publi- 
cation in  this  Department  not  later  than  the  28th  of  each  month. 

TORONTO    NO.    I. 

Toronto  Association  No.  i  desire  to  call  the  attention 
of  enjjineers  to  the  fact  that  they  intend  holding  open 
meetings  on  the  third  Wednesday  evening  of  each 
month.  At  the  meeting  in  November  a  lecture  will  be 
given  by  Mr.  J.  J.  Main,  the  well  known  boiler  maker, 
on  the  construction  of  boilers,  which  promises  to  be 
very  interesting.  All  engineers  and  manufacturers  are 
invited  to  attend. 

H.AMILTON    NO.    2. 

Hamilton  association  are  holding  open  meetings  of 
instruction  twice  a  month  during  the  fall  and  winter. 
The  association  is  quite  prosperous.  At  the  meeting 
on  October  12th  an  interesting  paper  on  "Dynamo 
Troubles,  and  How  to  Overcome  Them,"  was  read  by 
Mr.  Percy  Domville,  of  the  Westinghouse  Company, 
which  will  be  found  on  another  page.  A  paper  by  Mr. 
E.  J.  Phillip,  Toronto,  is  also  printed  elsewhere. 

KINGSTON    NO.    10. 

The  meetings  of  the  above  association  are  very  in- 
structive and  profitable,  and  much  interest  is  taken  in 
the  question  box.  It  is  the  intention  to  prepare  a  set  of 
models  of  boilers  for  the  purpose  of  instructing  the 
members  in  boiler  construction,  and  to  show  how  they 
should  be  stayed  to  strengthen  them. 


EVAPORATIVE  CONDENSER  OR  COOLING 
TOWER. 

At  an  open  meeting  of  Hamilton  Association  C.  A. 
S.  E.,  Mr.  E.  J.  Philip,  chief  engineer  for  the  T.  Eaton 
Company,  Toronto,  read  by  request  the  paper  on 
"Condensers"  presented  at  the  recent  annual  meeting 
of  the  association  at  Brockville,  supplemented  by  the 
following  : 

EV.\POR.\TIVE   CONDENSER   OR   COOLING   TOWER. 

The  evaporative  condenser  or  cooling  tower  is  made  to  operate 
where  the  supply  of  water  is  limited,  or  where  it  has  to  be  bought. 
This  apparatus  is  in  every  way  the  same  as  an  ordinary  condensing 
plant,  except  that  in  addition  to  the  air  pump  and  condenser  there 
is  a  tower  for  cooling  the  water  after  it  has  been  heated  by  con- 
densing the  steam  ;  its  construction  will  be  taken  up  later  on. 
This  apparatus  is  the  outgrowth  of  the  increasing  number  of 
steam  power  plants  in  recent  years  with  vastly  increased  capa- 
cities, which  has  of  necessity  raised  the  price  of  the  lower  grades 
of  coal.  Whenever  fuel  goes  up  in  price,  or  where  the  quantity  is 
increasing,  due  to  increased  load,  the  steam  user  begins  to  look 
around  for  some  means  of  reducing  the  rising  fuel  account.  Dur- 
ing the  last  few  years  engineers  have  had  every  opportunity  to 
put  in  what  may  be  called  ideal  plants,  and  others  have  had  the 
opportunity  to  improve  the  plants  under  their  control.  How  far 
many  have  succeeded  is  known  only  to  themselves  ;  if  any  part  is 
a  success  it  becomes  known  and  is  copied  or  improved  on.  The 
principal  improvements  during  the  last  few  years  have  been  due 
to  higher  steam  pressures,  increased  number  of  cylinders,  and 
where  water  was  at  all  available,  running  non-condensing ;  and 
the  absence  of  water  in  sufficient  quantity  to  use  for  condensing 
purposes  at  a  point  where  it  is  desirable  to  locate  a  power  plant 
has  caused  it  to  be  located  at  some  remote  or  less  desirable 
point.  The  necessity  of  having  water  for  condensing  purposes  be- 
ing so  necessary,  it  left  no  alternative. 

The  cost  of  running  condensing  and  using  water  from  a  city 
main  is  out  of  the  question,  as  it  costs  more  for  water  than  is 
gained  by  condensing.  This  being  the  case,  it  formerly  left  no 
alternative  but  to  run  non-condensing  or  build  the  plant  where 
there  was  .in  abundant  supply  of  water  without  regard  to  the 
disadvantage  of  the  location.  This  has  been  overcome  by  im- 
provements in  an  apparatus  that  has  been  used  for  years  in  a 
crude  form  for  other  purposes.     The  first  purpose  it  was  used  for 


was  for  cooling  water  thai  had  been  used  for  cooling  beer.  This 
form  of  tower  was  simply  a  square  frame  work,  filled  with  brush 
or  limbs  of  trees  ;  the  water  was  pumped  to  the  top  through  a 
sprinkler,  and  in  falling  over  the  loose  brush,  it  spread  out  in  thin 
sheets  over  the  surface  of  the  wood  and  was  acted  on  by  the  air, 
the  warm  water  causing  a  current  of  air  to  circulate  through  the 
filling.  The  present  lower  is  simply  an  improvement  on  the  first 
idea,  and  when  used  in  connection  wilh  a  steam  engine  it  takes 
the  place  of  a  natural  source  of  water  supply. 

With  this  apparatus  a  plant  can  be  made  to  run  condensing, 
with  less  water  than  it  can  run  non-condensing.  The  reason  of 
this  I  will  explain  after  a  description  of  the  lower,  which  will  now 
be  in  order  :  The  cooling  lower  is  usually  square  or  rectangular 
in  form,  but  it  is  sometimes  made  round,  and  is  filled  with  par- 
titions. The  partitions  ma.y  be  made  of  any  material.  The 
Worthing  tower  is  filled  with  tile.  The  Barnard  tower  is  filled 
with  wire  netting,  the  Gradier  with  wood,  and  sheet  iron  has 
been  used  by  different  parlies.  Any  material  that  will  give  a 
large  surface  will  do,  the  object  of  the  partitions  being  to  spread 
the  water  oul  in  ihin  sheets  over  the  surface.  The  partitions  do 
not  extend  to  the  bottoin  of  Ihe  lower,  but  a  space  is  left  below 
them  into  which  a  fan  discharges  air.  Al  the  top  of  the  lower  a 
distributer  is  attached  to  distribute  the  water  over  the  pariilions. 
Now,  Ihe  action  is  (his  :  Imagine  an  engine  condenser  and  taking 
its  injection  water  from  the  bottom  of  the  tower,  (into  which  a 
quantity  is  put  when  the  lower  is  first  started).  Now,  when  this 
water  has  condensed  the  steam,  and  passes  on  to  the  air  pump, 
instead  of  to  the  pump  discharging  the  water  to  the  sewer,  it  dis- 
charges it  to  Ihe  top  of  the  tower  into  the  distributer,  where  it  is 
evenly  distributed  over  the  filling.  It  spreads  out  in  a  thin  film  or 
sheet,  and  passes  slowly  down  the  partitions.  The  fan  is  running 
and  its  air  is  passing  up  between  the  partitions  and  acts  on  the 
water  in  three  ways,  thereby  cooling  it  by  the  lime  it  reaches  the 
bottom  of  the  tower  sufficient  to  again  condense  more  steam. 

The  way  in  which  the  water  is  cooled  is  :  First,  the  water  loses 
some  of  its  heat  by  radiation  from  the  piping  between  the  tower 
and  condenser,  also  from  the  sides  of  the  lowers.  Next,  the  air 
is  raised  in  temperature  carrying  offbeat  in  this  manner,  and  the 
last,  and  by  far  the  greatest  cooling  effect,  is  obtained  by  the  air 
evaporating  a  certain  quantity  of  the  water,  carrying  offbeat  in 
the  vapor  as  latent  heat. 

I  made  the  statement  that  with  this  apparatus  a  plant  could  be 
run  condensing,  with  less  water  than  it  can  be  run  non-condens- 
ing, and  I  will  try  and  prove  this.  Take  an  engine  running  non- 
condensing,  and  using  say  25  pounds  of  steam  per  h.  p.  hour,  and 
taking  its  water  froin  the  cily  main  ;  if  it  is  say  100  h.  p.  it  will  use 
2500  pounds  per  hour.  Now,  this  water  is  being  exhausted  out 
into  the  air  in  the  form  of  steam.  If  we  attach  a  condenser  and 
cooling  tower  to  the  engine,  and  it  saves  at  the  engine,  say  20%, 
the  engine  will  use  20%  less  water,  which  will  make  the  water  con- 
sumption 20  pounds  perh.  p.  per  hour,  or  2000  pounds  per  hour  for 
the  100  h.  p.  When  condensing,  instead  of  the  water  passing  off  as 
exhaust  steam,  it  is  pumped  into  the  cooling  tower,  and  for  every 
pound  of  water  evaporated  by  the  air  sufficient  heat  is  carried  off  to 
cause  a  cooling  effect  sufficient  to  condense  one  pound  of  steam. 
If  all  the  cooling  effect  that  took  place  was  due  to  evaporation, 
there  would  be  water,  neither  gained  nor  lost,  as  there  would  be  as 
much  evaporated  as  condensed,  but  as  I  said  before,  a  certain 
cooling  effect  by  radiation  takes  place,  and  the  water  cooled  in 
this  way  can  do  the  work  of  condensing  and  is  not  evaporated. 
Then  the  rise  in  teinperature  of  the  air  carries  off  considerable 
heat  without  evaporating  any  water,  so  that  between  these  two 
sufficient  water  is  saved  to  cause  a  slight  overflow  from  the  lower 
all  the  time,  and  as  the  boilers  are  using  20%  less  water,  it  follows 
that  in  this  way  you  ate  running  condensing  with  20%  less  water 
than  you  can  run  non-condensing. 

The  tower  that  was  built  this  summer  where  I  am  employed  is 
a  rectangular  structure,  19  feet  high,  with  a  vapor  stack  on  the 
top  9  feet  in  diameter  and  26  feet  high,  the  body  of  the  tower  being 
lox  12.  It  has  an  18  inch  water  space  at  the  bottom  and  two 
five  foot  fans.  The  filling  is  12  feel  long.  The  distributer  is 
made  of  pipe,  and  works  very  nicely.  The  lower  runs  in  con- 
junction with  a  500  h.  p.  surface  condenser  wilh  combined  air  and 
circulating  pumps,  built  by  the  Northey  Co.,  of  Toronto.  The 
condenser  has  800  brass  tubes  8  feet  long,  making  over  a  mile  of 
tubing,  with  1600  stuffing  boxes.  The  water  leaving  the  con- 
denser has  a  temperature  of  120'  10128°;  it  cools  in  the  tower 
down  to  68"  to  80',  according  to  conditions.  It  has  been  cooled 
down  to  10'  below  ihe  outside  atmosphere,  and  by  supplying 
plenty  of  air  this  could  be  done  at  anytime. 
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The  village  of  Sutton,  Ont.,  will  be  lig-hted  by  electricity. 

A  new  dynamo  will  be  placed  in  the  Russell  House,  Ottawa. 

Leonard  Ervin,  electrician,  Halifax,  N.  S.,  is  announced  to 
have  assigned. 

The  electric  plant  at  Magog,  Cue.,  will  be  completed  before  the 
end  of  the  present  month. 

We  understand  that  the  Eastern  Mining  Syndicate,  of  Rossland, 
B.  C,  will  install  a  complete  electric  plant. 

The  ratepayers  of  Cote  St.  Paul,  Que.,  have  decided  to  have 
electric  light.     A  plant  will  be  put  in  next  summer. 

Mr.  R.  B.  .Angus  has  succeeded  Mr.  G.  C.  Cunningham  as  a 
director  of  the  Montreal  Street  Railway  Company. 

Mr.  A.  H.  Deike,  of  Guelph,  Ont.,  has  invented  an  acetylene 
gas  generator,  for  which  he  claims  many  advantages. 

Mr.  J.  A.  Cokers,  manager  of  the  Bell  Telephone  Company  at 
St.  Johns,  Que.,  has  put  in  a  new  long-dislance  telephone. 

The  Bridgewater  Electric  Light  Co.,  Limited,  Bridgewater,  N. 
S.,  has  been  succeeded  by  the  Bridgewater  Power  Company. 

The  Woodstock,  N.  B.,  Electric  Light  Co.  is  said  to  have  been 
fined  $50  for  failing  to  register  under  the  electric  light  Inspection 
act. 

W.  H.  Green,  of  Wingham,  has  been  given  the  contract  for 
electric  lighting  for  Listowel,  Ont.,  and  will  erect  the  powerhouse 
and  put  in  the  plant  at  once. 

An  English  syndicate,  with  large  capital,  is  said  to  be  negotiat- 
ing for  the  purchase  of  the  franchises  of  Canadian  lighting  com- 
panies, both  gas  and  electric. 

The  Bushnetl  Oil  Company  have  just  completed  e.xtensive 
works  at  Sarnia,  Ont.  The  works  cover  over  13  acres  of  ground, 
and  cost  upwards  of  $175,000. 

The  Canadian  General  Electric  Company  are  installing  a  200 
light  direct  current  incandescent  plant  for  the  North  .American 
Bent  Chair  Company,  Owen  Sound,  Ont. 

William  Peterson  &  Company,  Limited,  of  Brantford,  have  put 
in  a  200  16  c.p.  light  dynamo.  It  is  a  loo-volt  machine,  manufac- 
tured by  the  Stevens  Mfg.  Co.,  of  London. 

The  Lake  of  the  Woods  Milling  Company  at  Keewatin  have 
ordered  a  25  kilowatt,  steel  frame,  multipolar,  direct  current 
generator  from  the  Canadian  General  Electric  Company. 

The  Dominion  Electric  Heating  &  Supply  Company,  of  Ottawa, 
have  made  a  proposition  to  supply  light  and  power  to  the  village 
of  Papineauville,  Que.  An  exclusive  franchise  for  35  years  is 
asked  for. 

The  earnings  of  the  Toronto  Street  Railway  Company  for  the 
months  of  July,  August  and  September  show  an  increase  of  $35,- 
323  over  these  for  the  same  period  last  year,  due  to  -Sunday  cars 
and  conventions. 

Prof.  James  J.  Guest,  recently  assistant  professor  of  mechanical 
engineering  at  McGill  University,  Montreal,  has  been  appointed 
professor  of  mechanical  engineering  in  th*  Polytechnic  Institute 
at  Worcester,  Mass. 

The  formal  opening  of  the  street  railway  at  Sherbrooke,  Que., 
took  place  on  November  ist.  The  service  of  the  road  will  be 
about  twenty  minutes  in  the  city  and  forty  minutes  to  Lennoxville, 
a  total  length  ot  five  miles. 

The  German  post-office  is  experimenting  with  an  invention,  an 
electric  typewriter  apparatus,  which,  at  a  cost  of  $125,  can  be 
connected  with  a  telegraph  wire,  and  messages  which  are  typed 
off  on  the  keyboard  at  one  end  reproduced  at  the  other  end. 

The  bankrupt  stock  of  C.  V\'.  Henderson,  Montreal,  has  been 
purchased  by  Geo.  Clime.  The  electrical  supplies,  amounting  to 
82,639,  sold  for  44  cents  on  the  dollar  ;  manufactured  goods, 
amounting  to  $1,081,  32  cents  ;  and  the  machinery,  value  $Soi, 
at  7b  cents. 

Mr.  W.  C.  McDougall,  a  well-known  mining  man,  is  reported 
to  have  organized  an  English  company  to  build  smelters  at  Grand 
Forks,  B.C.,  in  connection  with  which  electric  tramways  will  be 
employed  for  carrying  the  ore.  The  company  is  capitalized  at 
$2,000,000. 

The  Chatham  Gas  Co.,  of  Chatham,  Ont.,  who  have  been  oper- 
ating an  arc  and  incandescent  plant  in  that  town  for  the  last  ten 
years,  have  decided,  owing  to  the  corporation  installing  a  plant 
and  doing  the  street  lighting,  to  go  more  extensively  into    incan- 


descent lighting,  and  for  this  purpose  have  purchased  a  2,000-light 
alternating  dynamo  from  the  Royal  Electric  Co.,  which  is  to  be 
installed  at  once. 

The  City  Council  of  St.  Thomas,  Ont.,  has  decided  to  submit  a 
by-law  to  the  ratepayers  on  Tuesday,  November  30ih,  to  guar- 
antee the  bonds  of  the  street  railway  to  the  amount  of  $50,000  and 
pay  the  first  year's  interest,  in  consideration  of  the  hoise  car  rail- 
way being  electrified. 

The  village  of  Iroquois,  Ont.,  defeated  a  by-law  last  month  to 
borrow  $8,500  to  purchase  an  electric  light  plant,  the  majority 
being  twelve  votes.  There  is  said  to  be  a  good  opening  there  for 
a  private  company  to  put  in  a  plant,  as  the  corporation  have  a 
wheel  pit,  intake  pipe  and  tail  race. 

It  is  rumored  that  Mr.  H.  B.  Spencer  will  resume  his  former 
position  as  assistant  superintendent  of  the  eastern  division  of  the 
C.P.R.  Mr.  Spencer's  position  as  manager  of  the  Hull  Electric 
Railway  is  being  temporarily  filled  by  Mr.  John  Brown,  the  super- 
intending electrician. 

The  Minister  of  Public  Works  proposes  to  ask  parliament  for  a 
large  vote  for  extending  the  government  telegraph  lines  in  the 
Northwest  and  British  Columbia,  where  already  the  Dominion 
government  owns  700  miles  of  telegraph  lines.  The  department 
is  at  present  considering  whether  it  will  be  belter  to  extend  the 
present  line  from  Ouesnelle,  B.  C,  to  Dawson,  which  will  be  a 
long  way  through  a  wild  and  unknown  country,  or  simply  to  build 
a  short  line,  about  70  miles  in  length,  across  the  Chilcoot  pass, 
connecting  Dyea  with  Teslin  lake. 

The  annual  meeting  of  the  Standard  Light  &  Power  Company- 
was  held  in  Montreal  last  month.  The  agreement  made  bv  the 
directors  for  the  purchase  of  the  1,000  horse  power  from  the 
Lachine  Rapids  Company  was  ratified,  the  power  to  be  distributed 
by  the  Standard  Conipan)  in  the  centre  of  the  cilv.  The  follow- 
ing board  of  directors  was  elected  :  Messrs.  J.  H.  Burland,  Peter 
Lyall,  W.  S.-  Evans,  W.  .McLea  Walbank,  L.  H.  Henault,  Ste. 
Cunegonde  ;  F.  Dagenais,  St.  Henri,  and  M.  P.  Davis,  Ottawa. 
.At  a  subsequent  meeting  of  the  board  the  following  officers 
were  elected  :  Mr.  W.  McLea  Walbank,  president  ;  Mr.  J.  M. 
Burland,  vice-president  ;  Mr.  E.  Craig,  secretary. 

Mr.  Adam  Rutherford,  formerly  secretary-treasurer  of  the 
Hamilton,  Grimsby  and  Beamsville  Electric  Railway  Companv, 
recently  entered  action  against  the  company  claiming  $5,000 
damages  for  alleged  wrongful  dismissal  from  the  position  of 
secretary-treasurer,  and  $833  salary  in  arrears.  Mr.  Rutherford 
was  the  promoter  of  the  company,  and  was  awarded  $2,000  stock 
in  payment  of  his  services,  and  subsequently  engaged  as  secre- 
tary-treasurer at  a  salary  of  $800  a  year,  to  date  from  March  1st, 
1894.  The  defence  alleged  that  the  grant  of  stock  covered  pay- 
ment for  his  services  until  a  year  later.  .After  a  conference  be- 
tween the  parties  a  settlement  was  arrived  at  under  which  Mr. 
Rutherford  received  $2;^;^  and  each  side  paid  its  own  costs. 

The  Electrical  Engineer  states  that  figures  recently  compiled 
from  nearly  1,100  plants,  with  300,000  lights,  scattered  over  46 
states,  and  including  stations  of  all  sizes  under  all  conditions, 
show  the  general  average  contract  price  for  arc  lights,  burning 
3,326  hours  a  yeai,  with  coal  costing  $3.03  per  ton,  to  be$ioi.i8. 
In  Pennsylvania,  where  coal  costs  $1.56  per  ton,  the  average 
price  is  $85.75,  while  in  Ohio,  with  coal  at  the  same  price,  the 
average  cost  is  878.87.  But  in  Pennsylvania  the  average  burning 
is  3,931  hours  per  year,  whereas  in  Ohio  it  is  only  3,350  hours.  In 
California,  with  coal  $7  per  ton,  the  average  price  per  light  is 
$119.68,  while  in  Colorado,  with  c0.1l  at  only  $3. 18,  the  lamp  price 
reaches  $129.31.  It  will  thus  be  seen  that  the  average  price  of 
arc  lighting  depends  largely  upon  local  conditions,  cost  of  labor, 
fuel,  etc. 

The  term  '  horse  power  '  when  applied  to  a  boiler  is  always 
misleading,  says  Power,  besides  being  a  misnomer  to  start 
with.  A  hundred  horse  power  boiler  will  supply  steam  for  a 
modern  engine  to  develop  200  horse  power.  The  term  should  be 
avoided  when  sjieaking  of  boilers  whenever  it  can  be  gracefiilly 
done,  .ind  we  notice  with  gr.itification  that  an  English  writer  says 
of  water-tube  boilers  that  '  the  approximate  cost  erected  is  £^ 
per  1,000  pounds  evaporation.'  That  is  to  say,  you  can  buy  and 
erect  for  £<)(>  enough  boiler  to  evaporate  i  ,000  pounds  of  steam 
per  hour.  Vou  can  use  the  steam  in  a  pump  at  an  expense  of  200 
pounds  per  hour  per  horse  power,  making  the  boiler  supply  five 
horse  power,  or  in  a  compound  engine  at  .in  expense  of  13  or  14 
pounds,  making  the  boiler  supply  70  horse  power,  or  you  can 
it  for  boiling  glue  and  generate  no  horse  power  at  all. 
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ELECTRIC  POWER  FOR  TRUNK-LINE 
RAILWAYS. 

The  subject  of  the  application  of  electric  power  on 
trunk-line  railways,  and  the  extent  to  which  this  power 
is  likely  to  be  employed  in  the  near  future  for  trunk 
lines  of  considerable  lenjfth,  is  just  now  attracting  much 
attention  from  electrical  engineers,  manufacturers  and 
capitalists.  In  the  Engineering  Magazine  for  October 
the  subject  is  very  ably  dealt  with  by  Mr.  George 
Forbes,  the  designer  of  the  Niagara  power  plant.  After 
pointing  out  that  in  many  cases  the  circumstances  differ, 
and  that  the  amount  of  suburban  traffic,  facility  of  ob- 
taining water  power  for  generating  electricity,  and  other 
special  features  must  all  be  considered  in  weighing  the 
advantages  of  the  electric  over  the  steam  road,  he 
makes  the  following  reference  to  the  Niagara  Falls 
Park  and  River  Railway,  as  being  constructed  and 
operated  on  the  same  principles  as  a  steam  railway  : 

"This  railway  is  12  miles  long,  of  double  track,  re- 
sembling in  every  way  the  standard  adopted  by  the 
Canadian  Pacific  Railway.  The  maximum  speed  at- 
tained is  30  miles  an  hour.  Trolley  wires  are  used. 
There  are  two  motor  houses  ;  one  at  the  falls,  worked 
by  water  power,  the  other  a  small  auxiliary  station  at 
the  Queenstown  end  of  the  road,  with  steam  plant. 
There  is  15  minutes'  headway  between  cars,  the  average 
speed,  including  stoppages,  being  13  miles  an  hour. 
Locomotives,  in  the  ordinary  sense  of  the  term,  are  not 
used,  but  twenty-two  motor  cars  supply  this  service, 
and  are  followed  by  trailers,  etc.  Some  of  the  cars, 
when  fully  loaded  with  passengers,  weigh  more  than 
twenty  tons.  There  are  eight  regular  stopping-places 
along  the  line,  furnished  with  platforms.  This  railway 
has  been  referred  to,  not  because  of  any  special  merit 
which  it  possesses,  but  because  it  is  not  a  street  railway, 
and  because  it  shows  a  method  of  working.  In  fact, 
reference  is  made  to  it  partly  to  draw  attention  to  the 
extremely  objectionable  feature  of  it.  When  water 
power  was  available,  it  was  not  good  policy  to  use 
steam  power  at  a  distance  of  12  miles.  Of  course,  if 
the  electric  pressure  were  only  500  or  600  volts,  there 
would  be  a  great  waste  of  energy  or  an  enormous  ex- 
penditure of  copper  in  carrying  the  current  to  even  that 
short  distance  ;  but  there  would  have  been  no  difficulty 
in  transmitting  electrical  power  at  high  pressure,  trans- 
forming it  down,  and  converting  it  into  a  continuous 
current.  This  would  have  saved  nearly  the  whole  ex- 
pense of  working  the  steam  plant.  It  is  important  to 
give  attention  to  this  matter  of  the  use  of  water  power 
on  trunk  railways.  There  has  been  an  absurd  hesita- 
tion to  undertake  the  transmission  of  power  to  great 
distances.  If  engineers  who  have  had  experience  in  the 
transmission  of  power  and  in  the  conversion  of  alternat- 
ing into  continuous  currents  would  look  into  this  ques- 
tion, they  would  be  convinced  that  where  water  power 
is  available  it  is  generally  economical  to  transmit  elec- 
trical power  hundreds  of  miles  for  working  railways. 
As  an  example,  it  can  be  proved  that,  if  the  railway 
companies  of  Scotland  were  to  combine  to  work  their 
trunk  lines  by  means  of  electric  locomotives,  the  electric 
current  being  developed  by  the  water  power  which  exists 
in  that  country,  then  the  whole  of  that  service  might  be 
carried    on    without    the    use    of    steam    locomotives. 


Another  lesson  to  be  drawn  from  a  careful  consideration 
of  the  subject  as  that  the  waste  of  coal  on  steam  loco- 
motives is  not  by  any  means  compensated  by  the  extra 
cost  and  loss  of  power  in  electrical  transmission.  Esti- 
mates have  been  prepared  which  show  that  not  only  is 
the  cost  of  copper  prohibitive,  but  that  the  efficiency  of 
the  electric  system  renders  the  consumption  of  coal  with 
stationary  engines  about  as  great  as  with  locomotives. 
This  is  certainly  not  the  case.  The  cost  of  electric 
transmission,  when  properly  effected,  is  not  comparable 
with  what  it  is  as  calculated  on  the  lines  adopted  in  the 
past  ;  and,  on  the  other  hand,  the  efficiency  of  dynamos 
and  motors  has  not  been  sufficiently  considered  in  street 
railway  practice  in  the  United  States.  A  very  large 
part  of  the  success  of  the  Liverpool  Overhead  Railway 
is  due  to  the  high  efficiency  of  the  electrical  machinery." 

Reference  is  then  made  to  the  Baltimore  tunnel,  oper- 
ated by  electricity,  the  Liverpool  overhead  railway,  and 
the  City  and  South  London  electric  railway,  each  of 
which  possesses  distinguishing  features,  and  in  the  opera- 
tion of  which  electric  traction  has  been  successful  in 
competition  with  steam. 

The  reason  why  trunk  lines  have  not  been  worked  by 
electricity  is  claimed  to  be  because  the  cost  of  transmit- 
ting electric  power  has  been  considered  too  great.  The 
author  points  out  that  in  a  great  deal  that  has  been 
written  on  the  subject  it  has  been  assumed  that  the 
electric  pressure  upon  the  feeders  is  only  some  600  or 
700  volts,  while  it  is  an  indisputable  fact  that  the  feeders 
may  be  supplied  with  current  at  10,000  volts  or  more, 
which  may  be  in  the  form  of  continuous  current,  but 
which  is  more  manageable  as  an  alternating  current. 

At  different  stations  along  the  line  it  would  be  re- 
duced in  pressure  by  means  of  transformers,  and  con- 
verted into  continuous  current  by  means  of  a  commutat- 
ing  machine.  It  is  in  this  point  that  machinery  for 
working  the  proposed  system  has  been  the  least  devel- 
oped. The  commutating  machine  now  on  the  market, 
introduced  first  by  Mr.  Shuckert  in  Germany,  and  applied 
in  various  factories  at  the  Niagara  works,  is  usually 
called  a  rotary  transformer.  It  does  its  work  admirably, 
but  it  is  expensive,  cumbrous,  and  requires  continual 
attention.  This  last  fact  renders  it  impossible  to  lay 
such  machines  along  a  trunk  line  at  distances  of  a  few 
miles.  But  I  have  prepared  the  designs  for  a  transform- 
ing and  commutating  machine  free  from  all  the  defects 
referred  to,  which  can  be  manufactured  at  small  cost. 
After  wide  experience  and  laborious  study  of  the  whole 
question,  the  opinion  of  the  present  writer  is  that,  as  a 
rule,  electric  locomotives,  with  the  power  developed  by 
steam,  would,  if  the  work  were  carried  out  on  proper 
lines,  be  cheaper  than  the  steam  railroad  up  to  a  dis- 
tance of  between  40  and  50  miles  from  the  power  station. 
If  water  power  were  available  for  generating  the  elec- 
tricity, the  distance  at  which  steam  power  would  begin 
to  be  the  cheaper  on  a  busy  line  is  several  hundred  miles. 
These  statements  are  the  result  of  calculations  with  coal 
at  a  dollar  and  a  half  per  ton.  This  economy  arises 
from  the  well-known  fact  that  in  the  best  trial  tests  of 
locomotives  five  pounds  of  coal  are  required  for  the  h.p. 
hour,  and  from  the  fact,  equally  well  known,  that  so 
good  a  result  is  rarely  attained,  in  nearly  every  case  the 
consumption  of  coal  being  several  times  as  much  as  that 


November,   1897 


CflNADlRN     EliECTRICflb     NEWS 


indicated.  These  conclusions,  however,  do  not  give 
much  encouragement  for  the  substitution  of  electricity 
for  steam,  except  in  special  cases.  A  time  may  come 
when  special  railroads  will  be  built  over  long  distances 
to  be  worked  electrically,  and  in  that  case  there  are  advan- 
tages of  a  totally  different  character  which  will  favor 
electricity,  depending  upon  the  fact  that  the  locomotive 
will  be  abolished  and  power  applied  to  every  axle  of  the 
train. 

The  conclusions  arrived  at  by  Mr.  Forbes,  from  many 
years  of  study,  are  as  follows  : 

(i)  In  cases  where  water  power  is  always  available 
within  a  tew  hundred  miles  of  a  trunk  line  of  railway,  it 
is  probable  that  economy  would  be  served  by  introduc- 
ing electric  traction. 

(2)  In  the  case  of  an  independent  system  of  railway 
to  be  constructed  in  a  new  country  utterly  unaffected  by 
the  traffic  from  steam  railroads,  power  can  be  applied 
to  every  axle  of  the  train  ;  wherefore  it  will  be  eco- 
nomical in  such  a  case,  in  construction  and  in  operation, 
to  use  electric  propulsion  in  preference  to  steam. 

(3)  For  desert  railways,  where  water  cannot  be  ob- 
tained, electric  traction  is  eminently  suitable. 

(4)  In  underground  railways,  such  as  the  Baltimore 
tunnel  and  the  London  underground  system,  where 
economy  is  not  so  important  as  convenience  and  com- 
fort, electricity  must  be  employed  ;  and,  where  such 
railways  are  to  be  constructed,  economy  makes  electric- 
ity advisable. 

(5)  In  cases  of  suburban  traffic  electricity  would  help 
to  overcome  the  competition  with  street  railways  by 
supplying  the  public  with  separate  and  independent  cars 
running  at  verj'  frequent  intervals  on  a  well-maintained 
track. 


CREATING  TRAVEL  ON  ELECTRIC 
RAILWAYS. 

A  MAN.AGER  of  a  Successful  street  railway,  referring  to 
the  working  up  of  excursion  business  on  trolley  roads, 
says  : 

"  On  a  steam  road  the  company  asks  its  patrons  to 
spend  dollars,  while  on  a  trolley  system  we  ask  them  to 
spend  nickels,  so  how  much  more  will  they  be  open  to 
persuasion  ?  A  resort  to  which  a  steam  road  carries 
passengers  costs  at  least  a  dollar  to  reach,  and  it  is  an 
excursion  people  think  about  before  taking,  and  they  do 
not  take  it  very  often.  With  a  nearby  resort,  reached 
by  a  trolley  line,  a  man  will  make  up  his  mind  on  an 
instant,  perhaps,  on  seeing  an  advertisement.  He  can 
reach  there  in  an  hour  or  less,  and  it  only  costs  5  cents, 
and  with  a  few  more  nickels  he  can  spend  an  enjoyable 
evening.  There  are  thousands  of  people  who  have  a 
quarter,  or  50  cents  to  spend  who  will  go  to  a  nearby 
resort  in  the  evening  if  they  think  they  can  have  a  good 
time,  and  many  of  them  have  families  they  will  take 
with  them.  It  is  my  business  to  tell  them  where  to  go 
and  what  to  do  when  they  get  there.  For  that  purpose 
i  keep  in  touch  with  all  the  proprietors  of  the  summer 
resorts  around  the  city,  and  just  as  soon  as  a  novelty  is 
introduced  I  let  the  people  know  of  it,  either  by  means 
of  placards  on  the  cars  or  else  I  fix  up  some  sort  of  an 
attractive  circular,  always  striving  to  avoid  the  common- 
place."    Street  Railway  Review. 


The  receipts  of  ilie  Hull  Elcclrie  Railway  for  this  year  have  ex- 
ceeded those  of  l;ist  \'ear  by  $31,000.  The  eoinp;iny  conteniplate 
buildin^r  a  fine  boalinj;  and  bathing;  house  at  Queen's  Park, 
Aylmer,  next  sprinj^. 


SPARKS. 

There  is  talk  in  Brantford  of  an  electric  road  to  Paris,  a  dis- 
tance of  seven  miles. 

Toronto  capitalists  are  said  to  contemplate  the  construction  ot 
an  electric  railway  between  Woodstock  and  Ingersoll. 

This  year  the  Montreal  Street  Railway  Company  have  placed 
,^6  new  cars  on  their  lines.  .About  200  cars  all  told  are  now  in  use 
on  the  company's  lines. 

The  street  railway  in  Victoria,  B.  C,  is  being  greatly  im- 
proved. Government  street  is  being  double-tracked,  and  a  large 
number  of  new  motors  brought  into  use. 

The  Sarnia  Gas  &  Electric  Company  are  installing  a  60  kilo- 
watt Canadian  General  Electric  single  phase  standard  alternator 
10  meet  the  demands  of  their  rapidly  increasing  incandescent 
lighting  business. 

The  number  of  passengers  carried  by  the  Quebec  electric  rail- 
way is  said  to  have  reached  243,000  during  September.  The  new 
stock  of  $80,000  issued  to  raise  the  total  stock  to  $400,000  was  at 
once  taken  by  the  former  stockholders. 

A  movement  is  said  to  be  on  fool  in  Peterboro  for  the  purchase 
from  the  Grand  Trunk  Railway  Company  of  the  lines  of  railway 
extending  from  that  town  to  Lakefield  and  Chemong,  with  a  view 
to  their  conversion  to  electric  roads. 

The  electric  street  railway  is  a  great  benefit  to  Ottawa.  The 
average  number  of  men  employed  is  300  and  the  pay  roll  $10,000 
per  month.  When  the  company  commenced  business  three  years 
ago  they  had  eight  cars,  now  100  are  necessary  to  conduct  the 
traffic  of  the  road. 

It  is  rumored  that  a  movement  is  on  foot  to  construct  an  electric 
railway  from  Oshawa  to  Toronto,  equipped  10  carry  passengers 
and  farm  produce  to  the  city.  The  promoters  aim  to  interest 
prominent  men  in  the  municipalities  along  the  route  in  the  enter- 
prise and  induce  them  to  become  stockholders. 

Mr.  H.  A.  Dauphin,  manager  of  the  Bell  Telephone  Company, 
at  Quebec,  recently  received  from  Hamburg  a  submarine  cable  to 
replace  the  one  between  Quebec  and  Levis,  which  was  destroyed 
last  winter.  The  new  cable  rolled  up  formed  a  cylindrical  m.iss 
four  feet  wide  and  eight  feet  in  diameter,  and  weighed  18,000 
pounds.  It  was  3,000  feet  long,  2)4  inches  in  diameter  and  con- 
tained six  wires. 

.-\  suit  for  $100,000  damages  was  recently  begun  at  Osgoode 
Hall,  Toronto,  by  the  Toronto  and  Richmond  Hill  Street  Railway, 
against  the  township  of  York.  The  suit  arises  out  of  the  failure 
of  the  township  to  permit  the  company  to  build  its  railway  through 
the  township  to  Richmond  Hill.  Four  miles  of  track  were  laid,  and 
ten  or  twelve  miles  remained  to  be  completed.  The  people  of  the 
township  voted  for  the  issuing  of  S6o,ooo  in  debentures,  and  after- 
wards the  council  failed  to  carry  out  their  decision. 

The  Montreal  Street  Railway  Company  have  declared  a  semi- 
annual dividend  of  four  per  cent.,  and  in  addition  a  bonus  of  one 
per  cent.  It  is  said  thai  the  forthcoming  statement  will  show  that 
the  company  has  made  during  the  p.ist  year  a  good  sized  decrease 
in  operating  expenses.  The  e-xpense  of  operation  in  1895  was  59. 
20,  and  in  1896  was  cut  down  to  56.48.  This  year  it  is  not  e>f- 
pected  to  be  within  two  per  cent,  of  as  much  as  last.  The  earn- 
ings, over  and  above  all  dividends,  expense  of  operation,  etc., 
last  year  amounted  to  $102,106.79. 

The  Chateauguay  &  Northern  Railway  at  Montreal  are  making 
preparations  to  handle  an  extensive  freight  business  in  connection 
with  the  Canadian  Pacific  Railway.  They  have  ordered  from  the 
Canadian  General  Electric  Company,  four  motor  G.E.  1,000  equip- 
ment, will)  four  motor  controllers  and  commutating  switches. 
This  outfit,  though  of  less  capacity,  is  similar  to  the  large  loco- 
motive recently  supplied  by  the  Canadian  General  Electric  Com- 
pany to  the  Hull  Electric  Company,  which  has  handled  as  many 
as  thirty-three  cars  on  a  shunt. 

.■\  company  is  said  to  have  been  organized  at  Hamilton  under 
President  Myles,  ofthe  Hamilton,  Grimsby  and  Beanisville  rail- 
way, with  a  capital  of  $200,000,  to  extend  the  electric  railway 
from  Beanisville  to  St.  Catharines,  a  distance  of  12  miles.  The 
line  will  follow  down  the  Queenston  stone  road,  and  be  com- 
menced, if  nothing  prevents,  in  the  spring.  Much  activity  !s  also 
being  shown  among  the  promoters  of  the  electric  road  between 
Hamilton  and  Guelpli.  Mayor  Hewer,  ofGuelph,  is  in  corres- 
ponilence  with  the  authorities  at  Hamilton.  This  road  would 
have  been  built  months  .'igo,  but  for  the  opposition  of  the  fartneis 
of  Waterdown  ami  Mountsburg. 
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After  mature  deliberation  the  publisher  of  this  journal  has  decided  to  devote  a  certain  amtiunt    of  space   each    month    to   what    may   be   termed   an 
Department,  wherein  both  mechanical  and  electrical  formula  and  matheniatical  problems  will  be  discussed,  illustrated,  and  as  far  as  possible  rule  and  example  given.     At  the 
request  of  the  editor,  I  have  with  pleasure  undertaken  to  contribute  to  this  department  regularly  each    month,   and    before  discussing  actual  mathematical  problems,  wish  to 
briefly  introduce  (he  subject  at  issue. 

The  primary  object  of  this  department  is  chiefly  to  increase  the  value  of  an  already  valuable  paper,  by  placing  in  the  hands  of  every  engineer  who  has  any  knowledge 
of  the  rudimentarj-  principles  of  mathematics,  such  matter  as  will  enable  him  by  a  little  study  to  master  the  most  intricate  mechanical  and  electrical  formula.  Many  of  our 
most  valuable  engineering  works  and  publications  froir  time  to  lime  contain  formula  that  is  in  many  cases  but  vaguely  understood,  and  verj'  often  entirely  misunderstood,  thus 
rendering  an  otherwise  valuable  work  practically  valueless  to  the  reader. 

Just  at  what  particular  point  our  calculations  should  commence  became  a  matter  of  serious  thought,  and  past  experience  had  to  be  carefully  considered,  bearing  in 
mind  the  fact  that  there  are  many  really  good  engineers  whose  early  education  has,  through  force  of  circumstances,  been  deficient,  and  many  others  who,  through  lack  of 
opportunity,  have  not  been  able  t  ■  review  their  early  education  for  years.     Knowing   by  observation   and   experience   the   great   necessity   of  having  a  thorough  elementary 


education  before  attempting  to  digest  and  calculate  problems,  and  the  alniost  utter  impossibility  of  the  student  arriving  at  a  satisfactory 
thorough  knowledge  of  the  principle  of  mathematics  involved,  I  have  decided  to  commence  at  a  point  and  carry  out  the  programme  outlined 
the  foundation  and  advancing  by  easy  stages  until  the  principles  underlying  the  most  obtuse  and  difficult  formula  can  be  readily  explained  and 
tages  to  be  derived  from  an  education  of  this  kind,  coupled  with  practical  mechanical  ability,  is  too  well  understood  to  require  comment. 

The  programme  which  has  been  outlined  for  the  succeeding  nine  months  will  embrace; 
Decimal  Kractions— Definitions  and  explanation  of  principles  of,  and  method  of  reduction  to  common  fractions,  and  vice  versa. 
Square  anu  Circular  Ueasure — Definition  and  explanation  and  practical  demonstrations  of. 
Cubical  and  Cylindrical  Measurements— Definitions  and  explanations  of,  with  practical  hints. 
Square  AND  Cube  KooT — Definitions  and  explanations  of. 

Safety  Valve  Calculations— {Spring  and  Lever  Types)— Principles  of,  with  practical  demonstrations. 
Boiler  Co.nSTRUCTion — Stay's,  rivets,  joints  and  seams,  iron  and  steel  plate— strength  of,  with  fo 
[the  intention  to  fill  these  columns  with  a  mass  of  figures  hastily  compiled  withou 
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lily  understood.     The  adv 


carefully  thought  out,  and  only  such  informati( 
his  series  of  tests  complete  in  every  partic 
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the  contrary,  every  proble 


>  you,  and  an  eflTort  will  be  made,  based  on  experience  and  a  knowledge  of  the  requirements,  to  make 


[Article  VII.] 

STRENGTH  OF  BOILERS. 

A  STA.NDARD  boiler,  conslructed  in  accordance  with  the  Canada 
Sleamboat  Act,  is  assuined  to  have  a  maximum  working  pressure 
of  one  hundred  pounds  to  the  square  inch  and  be  forty-two  inches 
in  diameter,  and,  if  made  of  best  refined  iron  plate,  shall  be  at 
least  one-quarter  inch  thick,  made  in  the  best  manner. 

If  boiler  is  made  of  steel,  a  maximum  working  pressure  of  one 
hundred  and  twenty-five  pounds  to  the  square  inch  is  allowable  ; 
diameter  and  thickness  of  plate  as  above. 

The  tensile  strength  of  the  material  for  iron  is  to  be  taken  as 
48,000  pounds  per  square  inch  of  section  with  the  grain,  and  42,000 
pounds  per  square  inch  across  the  grain,  and  for  stetl  60,000 
pounds  per  square  inch.  And  when  boiler  and  all  joints  are  con- 
structed in  best  manner,  four  may  be  taken  as  a  factor  of  safety. 

From  the  foregoing  standard  it  at  once  becomes  apparent  that 
the  required  thickness  of  plate  varies  directh-  with  the  diameter  of 
the  boiler,  and  the  safe  working  pressure  varies  inversely  with  the 
diameter. 

From  this  we  might  construct  the  following  formula    to  obtain 
the  safe  working  pressure  of  any  boiler  : 
TSx2T^ 
DxFS 
Where  TS  =  tensile  strength  of  material, 

2T  =  twice  thickness  of  plate  in  inches, 
D  =  diameter  of  boiler  in  inches, 
FS  =  factor  of  safety, 
P  =  safe  working  pressure. 

It  becomes  evident,  however,  that  since  plate  must  be  some- 
what weakened  by  having  holes  drilled  or  punched  in  it  to  receive 
the  rivets  by  which  the  plates  are  fastened  together,  and  that  the 
rivets  themselves  must  have  a  direct  effect  on  the  strength  of  the 
seam,  it  is  necessary  first  to  determine  the  strength  of  the 
punched  plate  at  the  joint  as  compared  with  the  solid  plate,  and 
also  the  strength  of  the  rivets  as  compared  with  the  solid  plate. 

The  well-known  axiom  that  the  strength  of  a  chain  is  its  weak- 
est link  is  borne  out  here  in  a  remarkable  degree,  and  the  weakest 
part  of  a  boiler  is  certainly  the  strength  of  that  boiler. 

Consequently,  before  we  can  determine  the  safe  working  pres- 
sure of  a  boiler,  its  required  diameter  or  required  thickness  of 
plate,  we  must  first  determine  strength  of  all  rivetted  seams. 

It  is  self-evident  that  the  strength  of  any  section  of  plate  must 
be  its  width  multiplied  by  its  thickness,  multiplied  by  the  weight 
required  to  break  it. 

For  example,  let  us  assume  we  have  a  piece  of  boiler  plate  one 
inch  in  width  and  one-quarter  inch  thick,  and  that  it  broke  when  a 
weight  equal  to  48,000  pounds  per  square  inch  of  section  had  been 
applied  to  it.  We  should  require  to  exert  a  force  equal  to  1"  x  .25" 
X  48000  =  1 2000,  which  is  the  greatest  possible  strength  we  may 
expect  to  get  per  sectional  inch  of  this  plate. 

Suppose,  now,  we  drill  a  hole  in  the  centre  of  this  plate,  we  clearly 
reduce  its  sectional  area  and  consequently  its  strength.  Obviously, 
then,  both  the  pitch  of  the  rivets  and  their  diameter  must  betaken 
into  consideration  in  computing  strength  of  plate  at  seams  as  com- 
pared with  the  solid  plate,  and  we  might  say  that  width  of  plate 
in  inches  minus  diameter  of  rivets,  multiplied  by  number,  and  dif- 
ference multiplied    by  thickness  of   plate  in    inches,  multiplied    by 


tensile    strength    of   plate    per    square  inch  of  section,  will  equal 
strength  of  plate  at  joint,  or 

p-(dxn)xTxTS  =  s; 
and  since  we  want  to  know  what  percentage  of  strength  punched 
plate  bears  to  solid  plate,  we  may  modify  this  formula  and  get  the 
formula  required  by  Board  of  Trade  Rule  : 

(p-  d)  X  100 

= =  percentage  of  strength  of  plate  at  joint  as  compared 

with  the  solid  plate. 

We  now  have  found  the  strength  of  plate  when  prepared  for  the 
rivets,  and  must  now  consider  the  strength  of  the  rivets  employed 
to  fill  up  these  holes,  so  that  the  operation  of  making  the  seam 
may  be  completed. 

As  already  seen,  the  plate  has  been  weakened  by  having  had 
holes  made  in  it.  We  now  proceed  to  fill  up  these  holes  with 
rivets,  and  I  need  hardly  point  out  that  if  the  strength  of  the  plate 
is  greater  than  the  strength  of  the  rivets,  and  the  boiler  loaded  to 
the  strength  of  the  plate,  the  rivets  will  give  out  bj-  shearing 
across.  We  endeavor  to  get  as  strong  a  joint  as  possible,  and  for 
this  purpose  put  in  as  many  rivets  as  practicable  in  a  seam.  Sup- 
pose, however,  we  put  the  whole  of  the  rivets  in  one  row,  we  have 
reduced  the  plate  area,  and  the  stronger  our  rivet  section  becomes 
the  weaker  becomes  the  sectional  area  of  the  plate  at  the  joint. 

Therefore  it  is  customary  to  divide  the  rivets  into  two,  three  or 
more  rows,  as  by  doing  this  the  same  strength  of  rivets  is  re- 
tained and  the  rivets  are  pitched  a  reasonable  distance  apart,  en- 
abling a  fair  percentage  of  strength  to  be  obtained  in  the  plate. 

Then,  if  we  knew  the  shearing  strength  of  rivets  per  square 
inch  of  section,  we  may  say  that  d-  X  .7854X  Ss  =  shearing strength 
of  rivet  when  only  one  row  of  rivets  is  used.  Then  d- X  .7854  X 
Ss  X  N  =  shearing  strength  of  rivet  when  two  or  more  rows  are  em- 
ployed. 

Where      d- =  diameter  squared, 
.  7854  =  constant, 

Ss  =  shearing  strength  of  rivets, 
N  =  number  of  rows  of  rivets. 
Then, 
d-  X  .7854  X  Ss  X  N  X  100 


pxTxTS 


:  percentage  of  strength  of  rivets  as  com- 
pared with  solid  plate. 


Since  both  shearing  and  tensile  strength  of  plate  may  be  con- 
sidered as  equal,  we  may  cancel  these  and  proceed  to  get  strength 
of  rivets  by  formula  adopted  by  Board  of  Trade  : 

Where 

a  X  N  X  1 00  .,  ,       .,     .  ,      •  , 

—  =  percentage  01   strength  01   rivets  as   compared  with 

"^  '  solid  plate. 

Where  a  =  area  of  rivets, 

\  =  number  of  rows, 
P  =  pitch  in  inches, 
T  =  thickness  of  plate  in  inches. 
From  these  two  formulae,  then,   may   be   ascertained   both    the 
strength  of  plate  and  rivets  as  compared  with    solid    plate,  and    it 
follows  that  the  least  of  these  percentages  is  the   strength  ot   the 
joint. 

Note  :  When  rivets  are  exposed  to  double  shear,  percentage  of 
strength  obtained  from  foregoing  formula  may  be  multiplied  by 
I-75- 

Example  ( 1 ) :   Find  the  strength  of  plate  at  the  joint  as  compared 
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with  solid  plate  if  the  rivets  are  ,',  inch  in  diameter  and  pitched  at 
2/^  inches. 

— =--x  100  =  —^ — =?x  100  =  80%, 
P  2.5 

strength  of  plate  at  joint  as  compared  with  solid  plate. 

Example  (2):  Suppose  that  pitch  and    diameter    of   rivets    in    a 

double-rivetted  joint  are  same  as  in  example  No.  1,  and  thickness 

of  plate  equals  half  an  inch,  what  will  be  the  strength  of  rivets  as 

compared  with  solid  plate  ? 

an  5-  X  .78S4X  2  .  -.qi, 

-__x  100  =  ^ '—^ X  100  =  ^2^  =  . 3144  X  100  =  31.44°., 

P    T  2-5X.5  1-25 

strength  of  rivets  as  compared  with  solid  plate. 

As  a  rule  it  is  understood  that  diameter  of  rivets  may  be 
same  thickness  as  plate,  but  with  thin  plates  this  rule  will  not 
hold  good,  as  in  the  present  case  it  is  evident  that  strength  of 
rivets  at  joint  is  far  too  weak,  and  it  would  simply  be  absurd  to 
construct  a  joint  on  these  proportions.  To  increase  strength  of 
rivets  we  must  either  decrease  pitch  or  increase  diameter  of 
rivets.  It  is  considered  good  practice  to  have  the  percentage  of 
strength  at  the  joint  or  seam  70':  of  the  strength  of  the  solid  plate. 
We  can  therefore  decrease  the  percentage  of  strength  of  the  plate 
by  increasing  the  diameter  of  the  rivet  to  J4  of  an  inch,  and  at  the 
same  time  increase  the  strength  of  the  rivets. 

Then, 

— =-  X  100  =  -^^^ —X  100  =  70%, 

p  2.5 

percentage  of  strength  ot  plate  at  seam  as  compared    with    solid 
plate,  and 

a      n  .8874 

= — =,  X  100  =  — —X  100  =  70%, 

P     T  1.25 

strength  of  rivet  as  compared  with  solid  plate. 

It  will  be  readily  seen  that  the  most  economical  joint  is  one  in 
which  the  plate  and  rivet  sections  are  equal  in  strength.  As  al- 
ready pointed  out,  if  one  section  is  stronger  than  the  other  it 
creates  a  decided  disadvantage,  as  the  weakest  part  of  a  joint 
must  be  its  strength,  and  in  a  case  like  the  foregoing  we  might 
with  advantage  put  half  the  difference  between  the  strength  of  the 
section  on  to  the  weakest  section. 

The  easiest  way  to  arrive  at  this,  then,  is  to  equate  the  formula 
for  the  rivet  section  to  that  for  the  plate  section  : 
P-  d_d=  X  .7854  X  n 
P  PxT 

We  can  now,  by  a  simple   transposition   of  for 
that  will  give  equal  percentages  : 

„     ax  No.  in  one  pitch 

P=    ~ t-d. 


lula,  find    a   pitch 


1.76  +  .75  =  2.50  =  pitch. 


X  100  =  70%. 


Example  :  What  pitch  will  the  rivets  of  a  double  rivelted  seam 
have  to  be  so  as  to    secure   an    equal    percentage    of  strength  in 
rivets  and  plates  at    the  joints,    shell    plate    being    half  inch  and 
diameter  of  rivets  3_^  inch  ? 
d-' +.7854x2  _    .8834 

..s         "■'^-     .5 

2.;o-  .7s 

Proof:  '    -: 

2.50 

•75'- X  .7854x2 

2-5  X. 50 

I  will  again  repeat    these    two    most    important    fornuii.e,   and 

recommed  the  student  to  commit  them  to  memory : 

(Pitch  minus  diameter  of  rivets)  X  100 

Pitch 

equals  percentage  of  strength  of  plate   at  joint,  as  compared  with 

solid  plate,  and 

(Area  of  rivets  x  No.  of  rows)  x  100 

Pitch  X  thickness  of  plate 

equals  percentage  of  strength  of  rivets,    as   compared    with    the 

solid  plate. 

APPLICATION  OF  OHMS  LAW. 
An  examination  of  the    preceding   article  on  Ohm's  law  estab- 
lishes three  important  rules,  viz.: 

1.  The  current  varies  directly  with  the   electromotive  force  or  po- 

tential, and  inversely  with  the  resistance. 

2.  The  resistance  varies  directly  with  the  electromotive  force,  and 

inversely  with  the  current. 

3.  The  electromotive  force  varies    directly    both  with  the  current 

and  resistance. 

Kor  practical  operating  engineers,  these  rules,  based  on  Ohm's 

law,  are  the    fundamental    principles    underlying    most    electrical 

calculations.      It  is  important    that    the    principles  be  thoroughly 

understood,  and  I  regret  that,   in    a  work  of  this  kind,  full  details 


cannot  be  given,  for  want  of  space.  Before  proceeding  to  an 
exposition  of  these  principles  by  mathematical  problems,  I  wish 
particularly  to  point  out  to  my  readers  the  desirability  of  their 
acquiring  literature  dealing  with  fullest  details  of  Ohm's  law. 

Bearing  in  mind  the  fact  that  these  articles  are  written  especi- 
ally for  engineers  operating  electric  plants,  I  shall  content  myself 
with  giving  principles  and  formula  especially  adapted  to  their 
requirements. 

It  may  be  well  to  mention  that  whatever  is  included  in  a  circuit 
forms  a  portion  of  it.  Be  it  the  generator  itself,  convenors, 
meters,  or  any  apparatus  in  connection  with  the  generation  or 
transmission  of  an  electric  current,  and  the  resistance  of  both 
line  and  apparatus,  must  necessarily  be  included  in  resistance  of 
circuit. 

The  resistance  of  a  generator  is  nearly  always  referred  to  as 
internal  resistance,  and  that  of  the  outer  circuit  or  line  as  external 
resistance,  to  distinguish  between  them,  and  the  two  resistances 
added  together  from  the  total  resistance  of  the  circuit,  or  the  R  of 
the  formula. 

Example  (i):  An  electric  generator  having  an  internal  resist- 
ance of  5  ohms  and  an  E.M.F.  of  50  volts,  sends  a  current 
through  a  line  of  copper  wire  whose  resistance  is  25  ohms;  what 
is  the  current  ? 

,       E 

then  5  +  25  =  30  ohms  total  R,  and 


R 


=  1.66  amperes. 


(Rule  1.) 


Example  (2)  :  A  difference  of  potential  (E.M.F.)  of  1 10  volts  is 

maintained  in  an  electric  circuit,  and  a  current  of  250  amperes  is 

the  result.     What  must  be  the  resistance  of  the  line? 

F 
R  =  _,   then  11;;  =  . 44  ohm.  (Rule  2.) 

Example  (3)  :  A  generator  having  an  internal  resistance  of  1 
ohm  sends  a  current  of  50  amperes  through  a  circuit  having  an 
external  resistance  of  2.5  ohms  ?  What  is  the  electromotive  force 
of  the  generator  ? 

E  =  R  C,  then  i.  +  2.5  =  3.5  ohms  total  R, 
•■•  3'5X50='75  ™lts- 
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Specifications  have  been  prepared  by  Mr.  Cleorgo  While- 
Fraser,  of  Toronto,  for  the  electric  light  plant  to  bo  installed  at 
Fort  William,  Ont. 

L  J.  Gould,  of  I'xbridge,  Ontario,  is  equipping  his  plant  for  the 
supply  of  incandescent  lighting,  and  has  made  a  contract  with  the 
Canadian  General  Electric  Company  for  a  30  kilowatt  single 
phase  alternating  plant. 
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TRADE  NOTES. 

Beldin^,  Paul  &  Co.,  of  Montreal,  have  ordered  a  25  k.w.  gen- 
erator from  the  Canadian  General  Electric  Co. 

Capt.  Mann,  of  the  Hillsdale  Conservatory,  has  purchased  a 
thirty  horse  power  boiler  from  the  Goldie  &  McCiilloch  Company, 
of  Gait. 

The  Canadian  General  Electric  Company  are  installing  an 
isolated  direct  current  plant  for  the  Raymond  Mfg.  Coinpany, 
Guelph. 

The  Canadian  General  Electric  Company  are  installing  a  60 
kilowatt  single  phase  alternating  incandescent  plant  in  the  town 
of  Magog,  P.O. 

The  Clayton  .Air  Compressor  Works,  of  New  York,  have  issued 
a  very  complete  catalogue  of  their  air  compressors,  containing 
numerous  illustrations,  tables  and  testimonials. 

The  Canadian  General  Electric  Company  are  installing  a  single 
phase  alternating  plant  for  incandescent  lighting,  for  Jacob 
Morley,  of  New  Hamburg,  Ont. 

The  attention  of  our  readers  is  called  to  the  announcement  in 
our  advertisement  pages  of  the  Victoria  Tripolite  Co.,  of  North 
Sydney,  C.B.      This  company  manufacture  Victoria    P'ossil    metal 


covering  for  boilers,  pipes  and  all  heated  surfaces.  Their  claims 
for  the  advant."iges  to  be  derived  from  using  this  material  are  sup- 
ported by  testimonials  of  a  number  of  well-known  manufacturing 
concerns. 

The  Canadian  General  Electric  Co.  have  sold  a  17^  k.w.  steel 
frame  multi-polar  dynamo  to  the  Ottawa  Gold  &  Silver  Mining 
Co.,  of  Keewatin,  Ont. 

Messrs.  Duclos  &  Payan,  St.  Hyacinthe,  Que.,  have  ordered  a 
200  light  direct  current  incandescent  plant  from  the  Canadian 
General  Electric  Company. 

The  large  Brodie  mills  at  Hespeler,  Ont.,  are  to  be  lighted  by 
electricity,  a  contract  for  a  140  arc  light  plant  having  been  given 
to  the  Stevens  Mfg.  Company,  of  London,  Ont. 

The  Robb  Engineering  Company,  of  Amherst,  received  a  cable 
from  England  a  fortnight  ago  ordering  three  more  Robb- 
Armstrong  engines.  They  are,  it  is  thought,  for  a  new  electric 
railway  in  Sheffield. 

La  Cie  Electrique  de  Koberval,  Chicoutimi  county,  Quebec, 
have  placed  an  order  with  the  Canadian  General  Electric  Com- 
pany for  a  60  kilowatt  single  phase  alternating  machine  of  the 
company's  standard  iron-clad  armature,  compound  type. 
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ROBIN,    SADLER   &    HAWORTH 

Manufacturers  of 

OAK-TANNED  LEATHER  BELTING 

MONTREf\L  f\ND  TORONTO 

Orders  addressed  either  to  our  Toronto  or  Montreal  Factory  will  have  prompt  care. 
Goods  will  be  forwarded  same  day  as  order  is  received. 


/Wica  Boiler  Coverings 

All  Steam  Users  should  see  the  NEW  MICA  BOILER  and  PIPE 
COVERING.  It  is  FLEXIBLE,  DURABLE,  and  a  MAGNIFI- 
CENT NON-^CONDUCTOR  OF  HEAT. 

Tested  by  Mechanical  Experts  of  the  Canadian  Pacific  Ry.  Co., 
Grand  Trunk  Ry.  Co.,  Michigan  Central  Ry.  Co., 
Boiler  Inspection  and  Insurance  Co.,  and  proved  to  be  the 
BEST  OF  ALL  WOH-CONDIICTORS. 

Full  Particulars,  Reports  of  Trials,  Prices,  Testimonials,  4c. ,  from 

THE  IVIIGA  BOILER  COVERING  CO.,  LIMITED 

MONTREAL     -    WINNIPEG      -     9  Jordan  St.,  TORONTO,  ONTARIO 
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THE  CHAMBLY  ELECTRICAL  POWER 
TRANSMISSION  PLANT. 

Almost  phenomenal  have  been  the  strides  made  in 
Canada  of  late  years  in  the  development  ot  water  power 
for  the  generation  of  electricity.  In  several  instances 
the  power  has  been  transmitted  many  miles,  this  being 
rendered  feasible  by  the  perfecting  of  means  by  which 
very  high  potentials  can  be  controlled  with  absolute 
safety.  Descriptions  of  the  transmission  plants  of  the 
Lachine  Rapids  Hydraulic  and  Land  Company  at  Mon- 
treal, and  the  North  Shore  Power  Company  at  Three 
Rivers,  Que.,  have  already  appeared  in  the  Electrical 
News,  and  in  the  last  number  reference  was  made  to  the 
proposed  works  of  the  Cataract  Power  Company,  of 
Hamilton,  now  in  course  of  construction.  In  each  of 
these  plants  engineering  practice  of  high  order  and  of 
special  character  has  been  called  into  requisition.  Of 
equal  importance,  both  from  an  electrical  and  hydraulic 
engineering  standpoint,  is  the  scheme  of  the  Chanibly 
Manufacturing  Company,  which  is  now  being  carried  to 
completion,  and  which  embraces  many  special  features. 
The  following  description  of  this  interesting  installation, 
for  which  we  are  indebted  to  the  Electrical  World,  will 
give  a  fair  conception  of  the  completed  work  : 

At  Richelieu  village,  about  25  miles  distant  frOTii 
Montreal,  the  Richelieu  River  falls  through  a  long 
series  of  rapids.  From  early  days  a  wooden  dam  be- 
tween Richelieu  village  on  the  one  side  of  the  river,  and 
Chambly  on  the  other,  has  been  in  existence,  supplying 
power  to  a  few  small  mills.  The  new  structure  which 
takes  its  place  is  one  of  the  finest  examples  of  hydraulic 
engineering    on  the  continent,    consisting  of  a  massive 
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The  Waste  Gate  from  the  Fore  Bay. 

concrete  dam,  in  which,  as  an  integral  part,  is  built  the 
power  house,  with  a  capacity  of  20,000  horse  power. 
This  dam  is  about  2,000  feet  long,  6  feet  wide  at  the 
crest,  and  constructed  of  a  concrete  composed  of  the 
broken  rock  of  the  river  bed,  mortared  with  sand  from 
the  vicinity  and  American  cement.  The  back  is  vertical 
throughout,  and  the  apron  is  curved  so  that  the  over- 
flow   water    is    discharged    horizontally,  obviating    any 


destructive  washing  action  at  the  base.  A  liberal  use 
of  one-half  inch  iron  rods,  incorporated  with  the  mass 
of  the  concrete,  gives  great  strength  to  the  structure, 
and  a  surface  dressing  of  neat  cement  insures  the 
greatest  impermeability.  This  is  said  to  be  not  only  the 
most  carefully  constructed,  but  also  the  largest  concrete 
dam  on  the  continent. 

The  dam  consists  of  three  portions,  two  of  which  run 


Two-Step  Dam  from  Below,  Showixc;  Tail  Races  Asn  Fumes. 

perpendicularly  across  the  course  of  the  river,  while  the 
third  and  middle  part  is  parallel  with  it.  In  the  lower 
third  of  the  dam,  and  near  the  right  bank  of  the  river, 
is  built  the  power  house.  Here  the  dam  consists  of  two 
levels,  or  steps,  over  which  is  built  a  structure  of  steel 
beams  and  brick  walls,  308  by  51  feet,  for  the  protec- 
tion of  the  machinery.  The  upper  level,  which  is  about 
two  feet  above  the  surface  of  the  water  in  the  lake 
formed  bv  the  dam,  will  contain  the  switchboards  and 
controlling  devices,  and  such  offices  as  are  necessary. 
In  this  part  of  the  dam,  eight  rooms,  or  flumes,  each 
about  20  feet  square  and  10  feet  high,  are  constructed, 
their  arched  openings  being  under  the  water  level,  for 
the  reception  of  the  wheels.  These,  of  the  horizontal- 
shaft  pattern,  number  four  in  each  flume,  each  wheel 
being  46  inches  in  diameter.  These  wheels  are  mounted 
tandem  on  one  shaft  in  two  pairs,  between  the  wheels 
of  each  pair  being  a  large  cast-iron  box  communicating 
with  the  draft  tubes,  which  extend  through  the  solid 
concrete  of  the  lower  step  of  the  dam  to  a  point  below 
the  level  of  the  tail  water.  The  draft  tubes  are  built  of 
sheet  steel,  and  are  9';  feet  in  diameter  where  they 
leave  the  boxes,  and  10  feet  at  their  outlet.  The  upper 
extremities  of  these  being  one  behind  the  other  in  the 
line  of  the  shaft,  necessitated  their  construction  in  a 
curious  skew  curve.  This  installation  seems  to  run  to 
superlatives,  since  these  draft  tubes  are  the  largest  ever 
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constructed.  Their  bedding  in  concrete^  excludes  all  the  power  house  dam,  a  large  conduit  has  been  made 
possibility  of  leakage,  and  it  is  confidently  expected  for  the  reception  of  the  leads  from  the  dynamos  to  the 
that  the  full  advantages  of  the  head  of  28  feet  will  be  switchboard.  Lead-covered,  rubber-insulated  cable 
realized  by  their  use,  although  the  wheels  are  but  a  few  will  be  used  for  these.  In  the  walls  of  the  power  house 
feet  below  the  level  of  the  intake  water.  Under  this  a  number  of  large  terra-cotta  pipes,  about  3  feet  long, 
head,  and  at  the  speed  of  153  revolutions  per'minute, 
each  wheel  will  develop  660  horse-power,  or  a  total  of 
2,640  horse-power  to  each  shaft  and  flume. 

The  governing  of  the  wheels  will  be  by  means  of 
Giessler  electro  mechanical  governors,  similar  to  those 
in  use  at  the  Lachine  plant.  These  are  relay  governors, 
the  revolving  balls  actuating  a  small  lever  which  closes 
electrical  contact  at  speeds  higher  or  lower  than  that  for 
which  the  instrument  is  set.  These  contacts  control 
electro-magnets  which  operate  clutches  on  the  main 
shaft  geared  to  the  gate  of  each  gang  of  wheels.  It 
has  proven  an  excellent  and  reliable  governer  in  other 
large  hydraulic  installations,  notably  in  that  at  Lachine 
Rapids. 

At  present  only  four  of  the  eight  sets  ot  wheels  are 
being  installed,  together  with  two  28-inch  wheels,  giv- 
ing 750  horse  power  for  driving  the  exciters  of  the  large 
dynamos.      The  whole  of  the   hydraulic    machinery   was 

Casings  for  Four  Tireinks  in   I'i.ack  in  Fume. 

bent  to  a  quarter  circle,  with  the  convexity  upwards, 
have  been  built  in,  and  through  these  the  cables  leading 
to  the  pole  line  will  pass  out  without  touching  anything 
between  the  insulators  inside  and  outside  the  building. 
Two  pole  lines  will  be  constructed  to  Montreal,  either 
one  being  sufficient  to  carry  the  load.  This  construc- 
tion was  adopted  to  minimize  the  chances  ot  accidental 
breakdown,  and  to  make  repairs  easily  possible  without 
danger  to  workmen.  The  poles  are  of  chestnut,  none 
being  less  than  40  feet  long.  Each  pole  carries  two 
cross  arms,  the  usual  "  square  "  for  two-phase  trans- 
mission being  observed.  The  insulators  are  of  a  deeply 
petticoated  porcelain  type,  somewhat  similar  to  the 
Niagara  pattern,  but  lacking  the  grooves  for  conduct- 
ing away  rain  water.  They  are  mounted  on  oak  pins, 
having  a    steel    rod    in  the    center    of  each.      A    line  of 


Fll'.me  and  Draft  Ti  bes  Before  Tirbines  Were  Set. 

furnished  by  the  Stillwell-Bierce  and  Smith-Vaile  Com- 
pany, of  Dayton,  Ohio,  and  reflects  much  credit  upon 
that  concern  by  the  solidity  of  its  construction  and  the 
great  accuracy  with  which  the  parts  of  the  heavy  wheels 
and  draft  tubes  were  assembled  at  Chambly  by  its  con- 
structing engineer,  Mr.  H.  A.  Wright. 

The  shaft  of  each  gang  of  turbines  passes  out  hori- 
zontally through  a  circular  steel  bearing  plate  on  the 
down-stream  vertical  face  of  the  upper  step  of  the  dam, 
and  is  directly  connected  to  a  2000  k.  w.  generator, 
giving  two-phase  current  at  60  cycles  per  second  and 
12,000  volts. 

These  machines  are  of  the  inductor  type,  having  no 
moving  wire.  The  inductor  is  about  10  feet  in  diam- 
eter, and  of  very  massive  construction.  The  single- 
circular  field  coil  is  wound  on  a  brass  spool  ot  about  10 
inches  face  by  an  equal  depth,  and  completely  surround- 
ing the  inductor.  The  armature  is  in  two  parts.  The 
inculation  of  these  armatures  is  necessarily  most  massive 
and  substantial.  All  the  dynamo  machinery  is  now 
under  construction  by  the  Royal  Electric  Company,  at 
Montreal,  from  designs  by  the  Stanley  Electric  Manu- 
facturing Company,  of  Pittsfield,  Mass. 

In  the  space  above  the  flumes  in  the  upper  portion  of 
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Manhole  to  Flume  and  Entrances  to  Cable  Way. 

barbed  wire  is  run  along  the  tips  ot  the  poles,  and  four 
similar  lines  are  attached  at  the  ends  of  the  cross  arms, 
all  five  being  connected  together  and  grounded  by  means 
of  8  feet  of  iron  gas  pipe  at  each  pole.  The  line  wire  is 
bare,  of  00  gauge,  and  is  tied  to  the  insulators  by  two 
pieces  of  No.  12  gauge  soft  copper  wire.      \  short  dis- 
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tance  below  the  main  line  a  short  cross-atm  carries  the     miles  long  up  the  river,  and,  as  this  will  freeze  over  the 
two  No.  12  copper  wires  of  a  telephone  circuit.  surface  at  the  beginning  of  the  season,  no  trouble  what- 

The  main  power  transmission  line  will  end  in  the  ever  is  expected  from  anchor  ice.  It  is  expected  that 
electric  light  station  of  the  Royal  Electric  Company,  at  floating  ice  in  the  spring  thaws  will  clear  the  dam  with- 
Montreal,  where  6,cco  horse  power  will  be  used  for  out  trouble.  It  is  a  peculiarity  of  the  Richelieu  River, 
/ncandescent  and  arc    lis^hting  and  direct-current   motor     which  is  the  outlet  to  Lake  Champlain,  that  its  current 

is  comparatively  steady    throughout  the  year,   and  con- 
sequently no  difficulties  with  freshets  or  low  water  are 


anticipated.  The  construction  of  the  dam  and  other 
elements  of  the  power  development  reflect  great  credit 
upon  the  engineer  of  the  Chambly  Manufacturing  Com- 
pany, Mr.  J.  G.  Macklin.  The  work  is  progressing  at 
an  extremely  rapid  rate,  and  the  contracts  call  for  the 
installation  of  all  the  hydraulic  machinery  and  the  com- 
pletion of  the  dam  by  January  i  next.  One  of  the 
dynamos  is  finished  and  the  others  are  well  under  way, 
so  it  is  likely  that  current  will  be  turned  on  from  this 
installation  in  the  early  spring. 

It  is  expected  to  deliver  nearly  20,000  electrical  horse 
power  from  this  plant  in  Montreal  when  the  total  equip- 
ment is  installed  at  Chambly.  This  will  make  a  grand 
total  of  nearly  40,000  horse  power  sent  to  that  city 
from  two  great  water  powers. 


LooKi.Nc.  Down  Lowhr  Stfp  ^^^  Ham.     Pow  kk-IUh  sk  1-"ra.ming. 

service.  The  large  two-phase  generators  now  employed 
in  that  plant  for  incandescent  lighting  and  power  will  be 
re-wound  as  synchronous  motors,  and  connected  directly 
in  the  12,000  volt  circuit.  These  machines  will  then  be 
belted  by  a  system  of  countershafts  to  the  arc-light 
generators  and  other  continuous  current  machines  of 
the  station,  to  which  they  will  furnish  power.  A  group 
of  static  transformers  of  150  kilowatts  each  will  be  ar- 
ranged in  the  basement  of  the  present  station,  reducing 
the  line  voltage  ol  12,000  for  distribution  over  the 
present  circuits  at  1000  and  2,000  volts,  two-phase. 

The  transformers  are  now  under  construction  at  the 
works  of  the  Royal  Electric  Company,  in  Montreal. 
Their  greatest  feature  of  novelty  is  in  the  method  of 
cooling  employed.  The  transformer  is  set  up  in  an  iron 
case  in  the  usual  way,  this  being  filled  with  oil  for  insu- 
lation, and  the  whole  surrounded  by  a  sheet  iron  water 
jacket.      .As  the  plant  in  Montreal  is  some  feet  below  the 


Looking  Lp  thk  Tau.  Kace  Towards  tiik  l\nvKR  Hoi  sk. 

level  of  the  Lachine  canal,  from  which  water  is  obtained 
under  a  small  gravity  head,  the  water  going  to  the  con- 
densers will  be  allowed  to  circulate  around  these  trans- 
formers in  the  jackets,  and  it  is  expected  that  this  ar- 
rangement will  result  in  very  effectual  cooling. 

The  troubles  with  ice,  which  have  been  so  long  a 
bugbear  to  many  Canadian  plants,  are  not  expected  to 
be  at  all  serious  at  Chambly.  The  back  water  from  the 
great  dam  will   make  a  lake  of   Stillwater   at  least    ijj 


HOW  TO  MEASURE.* 


Bv  \V.   H.   Ballard. 
L\  measuring  anything  it  must  be    compared   with  a 
standard,     the    measurement     of     which     is     known. 


Waste  Gates. 

Examples  of  common  standards  are  pounds,  yards,  etc. 
.Although  it  is  generally  the  case,  it  is  not  necessary 
that  that  which  we  measure  is  greater  than  the  stand- 
ard. In  measuring  a  surface  or  area,  we  take  a  small 
portion  of  the  sutface  (it  may  be  anything,  a  square 
foot,  yard,  etc.)  and  compare  the  extent  of  the  whole 
surface  which  we  do  not  know  with  that  which  we  do 
know.  For  instance,  take  a  surface  12  ft.  square  and 
mark  off  one  square  yard  in  the  corner  ;  four  of  these 
squares  would  reach  from  one  side  to  the  other  and 
form  a  strip  one  yard  wide,  and  if  this  strip  is  repeated 
until  the  whole  surface  is  covered,  the  measurement  of 
the  area  will  be  found  by  multiplying  the  number  of  strips 
by  the  number  of  square  yards  contained  in  each.  No 
matter  how  far  extended  the  surface  may  be,  it  is  meas- 
ured by  this  process.  Whatever  you  start  multiplying  by 
the  result  must  be  ;  if  by  feet  the  result  will  be  in  feet, 
and  if  by  yards  the  result  will  be  in  yards.  The  same 
principle  is  used  in  measuring  any  figure,  large  or  small. 
To  take  a  proportion  we  have  to  start  with  something 
which  we  definitely  understand.  In  measuring  solids 
we  start  with  the  cubic  inch,  foot  or  yard. 

This  brings  us  to  the  second  point.      In  the  first  place 

•P.i(»T   rcvl    Ufote    Hamillon    A»MX:i.nion    No.  1,    C.  A.  S.  E.,   by   iMt.    W.  H. 
Kalliird,  Inspcclur  ot  Schooli. 
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it  was  shown  that  measurement  consists  in  comparison. 
Secondly,  it  consists  in  comparing  with  something  else 
of  the  same  kind.  If  weight  is  to  be  measured  it  must 
be  compared  with  a  certain  definite  understood  weight, 
such  as  pounds,  etc.  Value  is  measured  by  the  dollar  ; 
area  by  the  square  foot  or  square  yard  ;  volume  by 
cubic  inches,  feet  or  yards  ;  length  by  something  which 
contains  a  certain  known  length  ;  if  any  moving  object 
passes  through  a  certain  space  in  a  certain  time  it  is  a 
measure  of  velocity.  The  surface  of  a  cone  is  measured 
by  multiplying  the  slant  line  by  half  the  surface  of  the 
base.  To  find  the  cubic  contents  of  a  cone,  first  find  the 
area  of  the  base  and  go  through  the  process  of  finding 
the  volume  of  a  cylinder,  then  divide  by  three,  as  a  cone 
equals  exactly  one-third  of  a  cylinder. 

A  simple  way  to  find  the  height  of  a  smokestack  is  by 
measuring  the  length  of  its  shadow  and  comparing  it 
with  the  shadow  of  some  object  of  which  we  know  the 
length. 

The  imperial  standard  of  measurement  is  a  bar  ab.out 
40  or  42  inches  long  at  two  points,  on  which  there  are 
two  gold  plugs,  and  the  difference  between  these  plugs 
is  the  imperial  yard.  In  all  measurement  of  length  the 
yard  is  the  standard.  Measurements  were  originally 
made  by  comparing  objects  with  parts  of  the  human 
body,  such  as  the  length  of  the  hand,  etc.,  and  land 
was  measured  by  the  length  of  the  footstep.  The 
standard  of  weight  is  made  to  depend  on  the  standard 
of  time.  .'\11  measurements  have  reference  to  the  three 
fundamental  units — time,  weight  and  length. 


MR.  HARRIS  P.  ELLIOTT. 

It  is  with  pleasure  that  we  present  in  this  number  a 
portrait  of  Mr.  Harris  P.  Elliott,  who  has  recently  been 
appointed  to  the  position  of  Lecturer  in  "  Electricity  " 
and  "The  Steam    Engine"    at  the    Toronto    Technical 


Mr.  Harris  P.  Elliott, 

Lecturer  in  "  Electricity  "  and  "  The  Steam  Engine," 
Toronto  Technical  School. 

School,  in  succession  to  Mr.  James  Milne.  These  two 
courses  of  the  School  are  very  largely  attended,  and 
good  work  is  being  accomplished. 

Mr.  Elliott,  the  new  appointee,  was  born  at  London, 
Ont.,  in  October,  1875,  his  father  being  of  English 
descent.  He  entered  the  School  of  Practical  Science, 
Toronto,  in  1891,  and  during  the  following  summer 
was  engaged  by  Messrs.  Mallock  &  Fairbairn,  manu- 
facturers of  elevators,  London,  Ont.  In  the  fall  he 
again  entered  the  School  of  Science  for  a  second  year, 
but  on  account  of  illness  was  compelled  to  give  up  his 
studies.  He  was  then  employed  for  a  year  by  the  Cana- 
dian General  Electric  Company  in  London.      He  finished 


the  second  year  at  the  School  of  Science  in  1894,  and 
during  the  summer  was  engaged  upon  the  engineering 
staff  of  the  London  street  railway,  in  the  construc- 
tion of  their  Springbank  line,  under  Mr.  Kenneth 
Mackay. 

The  following  year  Mr.  Elliott  took  his  third  term  at 
the  school,  graduating  with  honors  in  1895.  A"  ^"" 
gagement  was  then  obtained  with  Dr.  Samuel  T. 
Tracey,  of  New  York,  handling  X  rays  apparatus. 
In  the  college  season  of  1896-97  he  took  a  post-graduate 
course,  obtaining  the  degree  of  B.A.Sc.  from  Toronto 
University,  with  honors.  During  the  past  summer  he 
obtained  a  position  on  the  engineering  staff  of  the  Fort 
Pitt  Bridge  Company,  ot  Pittsburg,  Pa.,  tendering  his 
resignation  to  assume  his  duties  at  the  Technical  School. 

Mr.  Elliott  is  a  nephew  of  the  Hon.  Mr.  Justice 
Proudfoot,  of  Toronto.  By  his  ability  and  energy  the 
efficiency  of  the  departments  under  his  supervision  will 
no  doubt  be  maintained. 


THE  PROPOSED  STEAM  BOILERS  ACT. 

ToRO.NTO,  Dec.  3rd.,  1897. 
To  the  Editor  of  the  Canadian  Electrical  Neks. 

Sir, — In  your  November  number  I  see  a  letter  signed  "Acadian 
Engineer,  "  concerning  a  bill  enlered  at  the  last  session  of  tbe 
Dominion  Parliament,  in  which  he  takes  exception  to  one  of  the 
clauses.  The  engineers  in  the  west  have  for  several  years  done 
considerable  wcrk  along  this  line,  and  we  are  pleased  to  hear 
from  our  eastern  members  of  the  profession,  even  if  it  is  only  to 
give  us  his  opinion  of  where  we  were  wrong.  There  is  no  doubt 
but  a  bill  drawn  upon  the  lines  he  speaks  of  would  be  an  ex- 
cellent arrangement  for  those  who  have  had  some  technical  edu- 
cation as  well  as  some  experience,  but  it  would  be  very  hard  upon 
men  who  had  safely  operated  steam  plants  for  years  without 
knowing  exactly  what  the  safe  pressure  or  the  tensile  strength  of 
the  material  was.  If  such  a  clause  was  passed  what  would 
thousands  of  our  factories  do  for  an  engineer  ?  Simply  shut 
down  until  such  a  man  could  be  found.  I  am  afraid  that  if  such  a 
law  was  asked  for  it  would  not  receive  many  votes  in  the  House 
of  Commons.  A  law  to  be  useful  must  be  framed  in  such  a  way 
as  not  to  greatly  interfere  with  present  commercial  practice,  and 
necessary  changes  be  brought  on  gradually.  Here  in  the  west 
it  has  been  our  experience  that  it  is  verj'  much  easier  to  amend  a 
law  than  it  is  to  gel  it  on  the  statute  books. 

What  we  require  is  that  the  government  should  see  and  under- 
stand the  necessity  of  having  steam  boilers  under  the  care  of  ac- 
credited men.  Once  we  get  this  thoroughly  established,  a  law 
should  be  enacted  that  will  bring  the  desired  end  without  hard- 
ship to  the  owners  of  steam  plants.  I  think  if  the  matter  is  put 
into  the  same  position  as  the  steamboat  men  were  at  the  passing 
of  the  Steamboat  Act  in  1868,  we  would  (hen  have  every  man  now 
operating  a  plant  secure  a  certificate  to  run  the  plant  at  which  he 
is  employed,  and  if  he  should  want  to  operate  a  larger  plant  he 
would  have  to  pass  an  examination  before  he  could  do  so.  This 
would  have  the  effect  in  a  few  years  of  raising  the  standard  of 
knowledge  required  to  operate  our  steam  plants.  The  western 
engineers  are  alive  to  this,  and  will  be  very  much  pleased  to  have 
the  fullest  assistance  possible  to  get  a  law  passed,  and  we  will 
never  complain  if  it  is  as  stringent  as  "  Acadian  Engineer  "  says 
it  ought  to  be. 

Yours  respectfully, 

Toronto  Engineer. 


The  corporation  of  the  city  of  Lachine  are  installing  in  their 
power  house  one  of  the  Royal  Electric  Co.'s  2.000  light  alter- 
nators. 

Mr.  Geo.  Hartman,  of  Peterborough,  in  renewing  his  subscrip- 
tion to  the  Electrical  News,  writes  :  "  I  And  it  very  useful  and 
should  not  care  to  be  without  it." 

Mr.  J.  W.  Cochrane,  of  the  Glenboro  Roller  Mills,  Glenboro, 
Man.,  under  date  of  Nov.  2nd,  wrote  the  Dodge  Pulley  Co.,  of 
Toronto,  as  follows  :  "  Vou  should  see  our  rope  drive  ;  it  is  just 
the  slickest  thing  I  ever  saw  in  the  way  of  a  drive.  If  you  have 
any  prospective  customers  for  a  drive,  just  refer  them  to  me,  will 
you  ? 
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THE  TREE  ROTARY  ENGINE. 

Messrs.  Baird  &  Tree,  of  Woodstock,  Ont.,  have  re- 
cently been  granted  a  patent  for,  and  are  now  manufac- 
turing, a  new  and  improved  rotary  engine  embodying 
many  points  of  merit.  The  manufacturers  claim  that  it 
is  especially  adapted  for  service  in  connection  with  elec- 
tric lighting  plants,  and  where  economy  of  space  is  a 
consideration,  as  it  only  occupies  from  one-tenth  to  one- 
quarter  that  of  the  ordinary  engine.  It  is  also  much 
cheaper  to  build.  In  the  accompanying  cuts  the  two 
elevations  of  the  engine  are  shown. 

Some  of  the  most  important  features  of  the  Tree 
rotary  engine  are  :  The  double  casings  (the  inner  ones 
revolving  with  the  wings  inside  and  being  fastened  to 
and  a  part  of  the  ring  piston),  which  casings  almost  en- 
tirely do  away  with  the  friction  that  has  been  one  great 
cause  of  failure  in  many  rotarj'  engines  heretofore  ;  a 
bearing  on  both  ends  of  the  ring  piston,  one  fastened  to 
the  main  shaft,  the  other  revolving  on  a  stationary 
shaft,  with  an  offset  inside  the  ring  piston  casing,  mak- 
ing the  ring  piston  shaft  ;  the  automatic  adjustable 
metal  packing  around  the  wings  and  wing  swivels,  the 
double  ring  packing  between  casings  and  main  chamber 
coming  right  to  the  corner  of  the  cylinder,  and  the  auto- 
matic adjustable  packing  between  the  ring  piston  proper 
and  the  top  part  of  the  steam  chamber,  making  the 
whole  engine  absolutely  steam  tight,  and  thus  over- 
coming another  of  the  difliculties  in  former  rotary- 
engines,  viz.,  steam  tightness.  The  exhaust  at  the 
large  part  of  the  cylinder  gives  a  forward  pressure  and 
a  supplemental  exhaust  at  the  top,  both  of  which  are 
new.     The  three  intakes  of  steam    for  the  wings,   made 


The  Tree  Rotary  Engine. 
with  one  up  and  down  motion  of  the  valve,  utilizes 
expansion  to  a  much  greater  degree  than  the  ordinary 
engine  could  possibly  do,  on  account  of  the  first  part  of 
the  cylinder  being  small.  This  utilization  of  expansion 
is  claimed  to  be  the  first  attempt  ever  made  on  a  rotary 
engine  that  has  been  successful.  .Another  important 
feature  is  the  reversing  device  in  connection  with  the 
ordinary  link  motion,  making  a  perfect  reverse,  and 
controlled  with  one  lever.  .All  of  the  above  points  are 
believed  to  be  strictly  new. 

On  account  of  the  high  speed  that  is  enabled  to  be 
attained,  it  can  be  connected  directly  to  the  shaft  of  any 
dynamo,  thereby  saving  friction  of   pulleys  and  belting. 


which  means  economy  of  steam.  The  friction  is  so 
light  that  the  durability  of  the  engine  is  certain  to  be 
great. 

The  first  part  of  the  cylinder  being  small  where  high 
pressure  live  steam  is  used,  and  the  balance  of  the 
cylinder  increasing  in  size  as  the  steam  expands  and 
gets  weaker,  and  the  leverage  increasing  at  the  same 
time,  the  average  pressure  on  the  ring  piston  is  always 
the  same  ;  and  the  second  wing  taking  the  live  steam 
again  before  the  preceeding  one  exhausts,  makes  the 
pressure  continuous,  and,  of  course,    the  absence  of  all 


The  Tree  Rot.\rv  Engine. 

reciprocal  motion  gives  the  engine  a  perfectly  steady 
speed. 

The  manufacturers  have  already  lifted  i8  h.  p.  with 
an  ordinary  12  h.  p.  boiler  running  only  600  revolutions 
per  minute.  The  engine  complete,  pulley,  balance  wheel, 
and  bed  plate,  only  occupies  two  feet  square  and  8^ 
inches  in  diameter  inside,  4  inches  wide,  and  only  using 
lyi  inches  on  the  average  of  the  outside  of  the  S'^  inch 
cylinder.  They  have  used  an  engine  of  this  size  from 
the  ist  of  May  to  the  present  time,  and  are  now  run- 
ning one  ten  ton  lathe,  two  smaller  lathes,  one  shaper, 
two  large  press  drills,  emery  wheel,  etc.,  in  their  work 
shop  by  this  engine.  They  are  building  a  75  h.  p. 
engine,  which  they  expect  to  complete  in  a  few  weeks. 
A  test  of  this  engine  will  be  made  at  the  School  of 
Practical  Science,  Toronto,  or  at  McGill  University, 
Montreal,  and  the  results  published. 

Persons  desiring  further  particulars  of  this  engine 
should  communicate  with  the  manufacturers,  Messrs. 
Baird  &  Tree,  39  Finkle  street,  Woodstock,  Ont.  Their 
factory  is  always  open  to  inspection,  and  visitors  are 
assured  of  a  cordial  reception. 


.Application  will  be  made  for  the  incorporation  of  the  St.  Law- 
rence Foundry  Company,  to  develop  water  powers  and  furnish 
electric  light  and  power  in  the  province  of  Quebec. 

.'\  trial  trip  of  Heilmann's  electric  locomotive  wa.s  made  on  No- 
vember 13th,  the  route  being  from  Paris  to  Nantes.  The  train 
hauled  by  the  locomotive  weighed  about  200  tons.  The  speed  did 
not  exceed  sixteen  miles  an  hour.  Theprincipleof  the  locomotive 
is  simple,  an  ordin.iry  sleam  engine  working  a  dynamo,  the  elec- 
tricity being  conducted  to  motors  upon  the  axles  of  eight  pairs  of 
wheels.  The  locomotive  resembles  the  hull  of  a  torpedo  boat. 
It  is  18  metres  long  and  weighs  125  Ions.  It  is  regarded  as  a 
great  improvement  on  Heilmann's  first  engine,  and  the  directors 
of  the  railway  are  said  to  have  decided  to  adopt  it. 
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Bowden  ;  2nd  Vice-President 
Trea^urer,  G.  Jones. 

ST.  LAURENT  BRANCH  NO.  2.— M< 
cours  street,  Montieal.  R.  Drouin,  Presiden 
street,  St.  Cunegonde. 

BRANDON,   MAN.,   BRANCH  NO.  i.— Meets    ist  and  3rd  Friday  eac 
in  Citv  Hall.     A.  R.  Crawford,  President  ;  Arthur  Fleming,  Secretary. 

HAMILTON  BRANCH   NO.    2.— Meets    1st   and    3rd    Friday   each    n 
Maccabees  Hall.     Wm.  Norriss,   President  ;  G.  Mackie,  Vice-President  ;  ]. 


;  every  Monday  evening  at  43  Bonse- 
Alfred  Latour,  Secretary,  306  Delisle 


nth 


,  Hall. 
side,  Recording  Secretary,  Markland  St. 

STRATFORD  BRANCH  NO.  3— John  Hoy,  President;  Samuel  H.  Weir, 
Secretarv. 

BRANTFORD  BRANCH  NO.  4.— Meets  2nd  and  ^th  Friday  each  month. 
J.  B.  Forsyth,  President  Jos.  Ogle,  Vice-President  ;  T.  Pilgrim,  Continental  Cord- 
agt  Co.,  Secretary. 


LONDON  BRANCH  NO.  5.— Meets  on  the  first  and  third  Thursday  in  each 
month  in  Sherwood  Hall.  D.  G.  Campbell,  President  ;  B.  Bright,  Vice-President  ; 
W.  BIythc,  Secretary. 

GUELPH  BRANCH  NO.  6.— Meets  ist  and  3rd  Wednesday  each  month  at 
7.30  p.m.  H.  Geary,  President ;  Thos.  .\nderson,  Vice-President  ;  H.  Flewelling, 
Kci-. -Secretary  ;  P.  Ryan,  Fin. -Secretary ;  Treasurer,  C.  F.  Jordan. 

OTT.\WA  BRANCH  NO.  7.-Meet  every  second  and  fourth  Saturday  in  each 
month,  in  Borbridge's  hall,  Rideau  street  ;  Frank  Robert,  President ;  T.  G.  Johnson, 
Secretary. 

DRESDEN  BRANCH  NO.  8.-Meets  ist  and  Thursday  in  each  month.  Thos. 
Steeper,  Secretarv. 

BERLIN  BRANCH  NO.  9,— Meets  every  Friday  evening.  G.  Steinmelz, 
President  ;  J.  Heyd,  Vice-President ;  W.  J.  Rhodes,  Secretary,  Berlin,  Ont. 

KINGSTON  BRANCH  NO.  10.— Meets  1st  and  3rd  Thursday  in  each  month  in 
Fraser  Hall,  King  street,  at  8  p.m.  President,  F.  Simmons;  Vice-President,  C. 
Asselstine  ;  Secretary,  J.  L.  Orr. 

\yiNNIPEG  BRANCH  NO.  11.— President,  G.  M.  Hazlett ;  Rec. -Secretary , 
J.  Sutherland;  Financial  Secretary,  A.  B.  Jones. 

KINCARDINE  BRANCH  NO  12.— Meets  every  Tuesday  at  8  o'clock,  in  Mc- 
Kibbon's  block.  President,  Daniel  Bennett ;  Vice-President,  Joseph  Ligbthall ; 
Secretary,  Percy  C.  Walker,  Waterworks. 

PETERBOROUGH  BRANCH  NO.  14.— Meets  2nd  and  4th  Wednesday  in 
each  month  W.  L.  Outhwaite,  President ;  W.  Forster,  Vice-President  ;  A.  E.  Mc- 
Callum,  Secretary. 

BROCKVILLE  BRANCH  NO.  15.— Meets  every  Monday  and  Friday  evening, 
in  Richards'  Block,  King  St.  President,  John  Grundy  ;  Vice-President,  C.  L. 
Berlrand  ;    Recording  Secretary,  James  .\ikins. 

CARLETON  PLACE  BRANCH  NO.  16.— Meets  every  Saturday  evening. 
President,  Jos.  McKay  ;  Secretary,  J.  D.  Armstrong. 


ONTARIO  ASSOCIATION  OF  STATIONARY 
ENGINEERS. 


President,  A.  AMES, 
Vice-President.  F.  G.  MITCHELL 
Registrar,  A.  E.  EDKINS 
Trea.surer,  R.  MACKIE, 
Solicitor,  J.  A.  McANDREWS, 


Brantford,  Ont. 

London,  Ont. 

88  Caroline  St  ,  Toronto. 

28  Napier  St.,  Hamilton. 

Toronto. 


TORONTO  -A.  E.  Edkins,  A.  M.Wickens,  E.  J.  Phillips,  F.  Donaldson,  J.  Bain, 

HAMILTON— R.  Mackie   T.  Elliott. 

BRANTFORD— A.  Ames,  care  Patterson  &  Sons. 

OTTAWA— Thomas  Wesley. 

KINGSTON -J.  Devlin,  (Chief  Engineer  Penitentiarj-),  J.  Campbell. 

LONDON— F.  Mitchell. 

NI.\GARA  FALLS— W.  Phillips. 


The    work  of   compounding    the   loco- 

Fuel  Economy  With  ...  iu      /^  j-         n      -c 

, ,.„.„         motives  m  use  on  the  Canadian  Pacific 

Locomotives . 

Railway  lines  was  begun  a  few  months 
ago  at  the  company's  workshops  in  Montreal,  and  is 
being  proceeded  with  as  rapidly  as  possible.  The  com- 
pounding of  these  locomotives  is  said  to  have  reduced 
the  expense  per  running  mile  from  six  to  three  cents. 


The  wattage  of  lamps  is  a  matter  in 
Wattage  of  Lamps,   which    a    saving    might  be  effected   by 

central  stations.  Lamps  can  be  ob- 
tained of  60,  54  or  50  watts  each.  In  an  average  i,ooo 
light  plant  probably  an  average  ot  6,000  lamp  hours  per 
night  are  supplied.  The  difference  between  using  50 
watt  lamps  and  54  watt  lamps  is  24,000  watt  hours 
nightly,  which  is  almost  50  horse  power  hours.  Put- 
ting this  at  its  coal  equivalent  shows  that  50  watt  lamps 
will  save  about  23  tons  yearly  over  54  watt  lamps,  and 
at  $3  this  means  $69  yearly.  In  order  to  use  50  watt 
lamps  it  is  absolutely  necessary  to  have  a  very  close 
voltage  regulation,  and  this  can  be  effected  by  a  liberal 
use  of  copper  and  careful  attention.  Five  per  cent, 
interest  on  $1,400  is  $70,  and  this  liberal  use  of  copper 
will  not  cost  $1,400,  so  that  a  net  saving  will  result, 
not  to  speak  of  the  increased  lamp  capacity  of  the 
machine. 


Some    peculiarly  interesting  questions, 

The  Power  Question  ^     ,j^     ^  bearing  on   electrical  matters, 

in  Toronto.  t>  &  ' 

have  recently  come  before  the  City 
Council  of  Toronto  for  consideration,  and  it  seems 
rather  a  cause  for  regret  that  they  have  not  received  a 
more  careful  and  thorough  discussion.  The  most 
advantageous,  that  of  lighting  and  furnishing  elevator 
power  for  the  new  city  and  county  buildings,  has  for 
long  been  a  cause  for  not  only  discussion,  but  even 
dissension,    among    the    many    advocates    of   different 
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methods.  As  to  whether  the  power  shall  be  purchased  from 
the  Toronto  Electric  Light  Co.,  or  generated  by  a  plant 
placed  in  the  buildings  themselves,  or  by  a  plant  placed 
in  the  waterworks  pumping  house,  is  a  question  which 
cannot  be  solved  by  the  application  of  purely  general 
principles  without  regard  to  the  particular  conditions. 
The  Toronto  Electric  Light  Company  is,  of  course, 
desirous  of  obtaining  the  contract,  and  offered  the  very 
reasonable  price  of  3  cents  per  k.  w.  h.  It  seems  doubt- 
ful whether  the  current  can  be  generated  in  the  build- 
ings themselves  for  such  a  figure. 


existing  roads,  and  to  build  new  ones  in  the  County  of 
York,  and  that  the  charter  includes  the  taking  over  of 
the  G.  T.  R.  belt  line  above  referred  to. 


With  this  number  of  the  Electrical 

_.    ,    _    »        News    the  seventh   volume  of  the  new 
Development. 

series  is  completed.  Taking  a  retro- 
spective glance  over  the  past  twelve  months,  we  must 
conclude  that  in  some  respects  the  year  has  been  one  of 
phenomenal  advancement.  Perhaps  the  greatest  work 
has  been  accomplished  in  the  utilization  of  water  powers 
for  thegeneration  of  electricity,  in  which  direction  Canada 
is  rapidly  coming  to  the  front.  The  Chambly  transmis- 
sion plant,  a  description  of  which  appears  in  this  num- 
ber, possesses  engineering  features  quite  on  a  par  with 
those  of  the  Lachine  Rapids  installation,  while  it  is  not 
lacking  in  unique  features  also.  The  magnitude  and 
necessary  efficiency  of  these  undertakings  have  naturally 
called  into  requisition  the  employment  of  the  very  best 
machinery,  and  our  Canadian  manufacturers  of  electri- 
cal apparatus  have  demonstrated  beyond  a  doubt  their 
ability  to  meet  the  requirements  in  this  respect.  Of  the 
prospect  for  the  electrical  business  we  are  most  sanguine. 
It  would  appear  that  we  are  on  the  eve  of  an  electrical 
era,  when  electricity  will  be  employed  for  purposes  for 
which  it  was  never  thought  of  a  few  years  ago.  It 
promises  to  be  utilized  for  the  supply  of  power,  in  mining 
operations,  for  cooking  and  heating  purposes,  and  in 
many  fields  that  will  increase  its  usefulness.  With  im- 
proved commercial  conditions  such  as  are  likely  to  be 
experienced  in  the  near  future,  the  outlook  tor  the 
electrical  industry  is  quite  hopeful. 


In  discussing    the    question  of  the  en- 


Radial  Railways. 


Toronto,  Aid.  Lamb  referred  to  the 
benefits  to  be  derived  by  the  city  and  vicinity  from  the 
construction  of  radial  railways,  and  pointed  out  that 
steps  should  be  taken  to  induce  the  building  of  such 
roads.  We  presume  that  Aid.  Lamb  had  in  mind 
railways  operated  by  electricity,  which  has  proven  to 
be  the  most  economical  and  satisfactory  system  for  short 
distance  lines.  In  this  respect,  considering  her  com- 
mercial importance,  Toronto  does  not  compare  favor- 
ably with  other  cities  in  the  province.  Hamilton  is 
surrounded  by  suburban  roads,  each  of  which  is  be- 
lieved to  be  a  paying  investment  and  to  have  assisted 
in  building  up  the  city.  A  system  of  radial  railways 
would  undoubtedly  prove  of  equal,  if  not  greater,  benefit 
to  Toronto,  and  every  encouragement  should  be  given 
to  legitimate  enterprises  of  this  character.  The  failure 
of  the  Grand  Trunk  Railway  Company  to  successfully 
operate  the  belt  line  road  constructed  around  Toronto  a 
few  years  ago  has  probably  tended  to  discour.jge  in- 
vestment in  radial  railways.  This,  however,  should 
not  be  the  case,  as  the  failure  of  this  road,  which  was 
operated  by  steam,  was  attributable  to  causes  which  do 
not  apply  to  electric  railways.  We  are  pleased  10  learn 
that  a   company  is  now   seeking    authority   to   purchase 


We  have  already  had  occasion  to  refer 

Candle  Power  of       ,      ^,  ,,  ^  ,  , 

Arc  Lamps  candle  power  of   arc  lamps,   and 

the  very  indefinite  way  of  specifying  it. 
It  seems  to  have  become  fixed  in  the  minds  of  a  large 
number  of  persons  that  a  9.6  ampere  arc  lamp  will 
give  2000  candle  power,  and  that  a  6.8  ampere  will  give 
1200  c.  p.  When,  therefore,  such  lamps  are  put  in  a 
circuit,  and  seem  to  give  a  light  deemed  not  up  to  their 
standards,  disappointment  and  dissatisfaction  result. 
The  manufacturing  companies  are  blamed  for  trying  to 
sell  under  worthless  guarantees,  and  the  customer  con- 
siders himself  badly  treated.  Now,  it  is  not  the  busi- 
ness of  this  journal  to  take  the  part  of  manufacturers 
against  the  public,  but  we  deem  it  in  the  true  interests 
of  the  electrical  industry  to  point  out  to  our  operating 
readers  that  the  above  dissatisfaction  is  most  emphati- 
cally largely  their  own  fault.  A  man  who  does  not 
take  the  trouble  to  study  the  details  of  a  business  out  of 
which  he  makes  his  living  almost  deserves  to  be  de- 
ceived, more  especially  when  the  whole  literature  of  the 
subject  is  at  his  disposal,  is  extremely  interesting,  and 
written  in  a  state  to  suit  not  only  the  technical,  but  also 
the  popular  reader.  When  purchasing  an  arc  dynamo 
the  purchaser  usually  asks  for  a  2000  or  a  1200  c.  p. 
outfit,  and  without  giving  the  matter  a  moment's 
thought,  concludes  that  a  "nominal"  2000  c.  p.  lamp 
will  give  actually  2000  c.  p.  If  he  were  to  devote  to 
the  subject  as  much  thought  as  he  gives  to  the  purchase 
of  a  hand  lamp  for  his  kitchen — to  use  oil — it  would 
probably  occur  to  him  that  just  as  the  amount  of  light 
given  to  his  coal  oil  lamp  depends  on  the  quality  of  the 
oil,  the  size  of  the  wick,  and  whether  the  wick  is  turned 
up  or  down,  so  the  light  given  by  an  arc  lamp  depends 
not  merely  on  the  current,  but  also  on  the  quality  of 
carbons,  their  size,  and  the  distance  between  their 
points.  As  a  matter  of  fact,  any  one  can  prove  for  him- 
self that  one  can  get  more  light  from  a  5  ampere  lamp 
than  from  a  10  ampere  one,  by  simply  varying  the  size, 
quality  and  distance  of  the  carbons.  An  arc  lamp  is 
nothing  more  or  less  than  a  mechanism  for  keeping  two 
carbon  rods  always  a  little  distance  apart,  and  the  lamp 
itself  has  no  more  to  do  with  the  light  than  has  the  bulb 
of  the  hand  lamp  that  holds  the  oil,  or  the  screw  that 
raises  the  wick.  So  that  if  a  purchaser  desires  to  buy 
arc  lamps  properly,  he  should  not  ask  for  one  of  a 
particular  candle  power,  but  for  one  adapted  for  the 
use  of  a  certain  current  to  maintain  the  carbon  rods  a 
certain  distance  apart,  and  with  a  certain  drop  of  poten- 
tial across  its  terminals.  The  candle  power  is  then  en- 
tirely his  own  affair,  and  if  he  wishes  to  be  very  severe 
in  his  requirements  he  will  then  need  to  specify  that 
with  such  a  lamp  as  above,  and  using  carbons  of  such 
and  such  a  particular  make,  the  candle  power  observed 
at  such  and  such  a  distance  from  the  crater,  and  at  a 
specified  angle  from  the  horizontal  plane  passing  through 
the  crater,  must  be  what  he  considers  he  wants.  With 
a  specification  such  as  this  he  is  equipped  and  is  in  a 
position  to  talk  to  manufacturers,  but  to  consider  him- 
self badly  treated  and  deceived  because  a  lamp  bought 
as  a  supposed  2000  c.  p.  does  not  give  it  with  any  kind 
and  size  of  carbon,  and  at  any  distance  from  the  ground, 
is  just  about  as  business-like  as  to  buy  a  heating  stove 
without  saying  whether  it  is  to  burn  wood  or  coal.      As 
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a  matter  of  fact  it  has  been  over  and  over  again  proved 
that  a  nominal  2000  candle  power  lamp  does  not  give 
more  than  800  c.  p.  in  the  most  intense  direction  with 
ordinary  carbons,  etc.  If  the  electrical  operating 
industry  would  take  a  hold  of  its  interests  a  little  better 
and  would  dictate  its  requirements  it  would  be  better 
tor  both  operators  and  manufacturers. 

SAMPLES  OF  SCALE  AND  FEED  WATER 
WANTED. 

Mr.  Wm.  Thompson  has  in  course  of  preparation  tor 
this  journal  a  series  of  articles  on  "Corrosive  and 
Scale  Foming  Agents  in  Boiler  Feed  Waters."  To 
make  these  articles  of  special  value  to  our  readers,  Mr. 
Thompson  wishes  to  receive  from  responsible  steam 
users  in  all  parts  of  the  Dominion  samples  of  scale  and 
feed  water.  It  is  Mr.  Thompson's  intention  to  make 
complete  analysis  ot  the  various  samples,  using  them  as 
practical  illustrations  of  the  formation  of  scale  through 
various  sources.  These  samples  should  be  addressed 
to  Mr.   Thompson  at  Montreal  West,  Que. 

ELECTRICAL  TRANSMISSION    OF    POWER 
THE  SUBJECT  OF  ARBITRATION. 

Port  Arthur  has  been  the  scene  ot  a  most  interesting 
arbitration  case,  which  terminated  on  the  24th  of 
November,  after  lasting  two  weeks.  The  case  in  dis- 
pute was  as  to  whether  one  of  the  contestants  should 
be  permitted  to  divert  the  waters  of  the  Kaministiquia 
river,  at  the  head  of  a  rapid  on  land  owned  by  him,  and 
carry  it  by  means  of  a  canal  across  not  only  his  own 
land,  but  also  across  that  owned  by  the  other  parly, 
discharging  the  water  at  the  foot  of  a  fall  120  feet  high 
which  is  situate  on  the  land  owned  by  the  second  party. 
The  question  left  for  the  arbitration  to  decide  was  as  to 
whether  there  was,  at  all  seasons  of  the  year,  a  suffi- 
cient quantity  of  water  in  the  river  to  allow  ot  the  proper 
supplying  of  all  the  power  that  could  at  present,  and  in 
the  near  future,  be  consumed  in  Port  Arthur  and  F"ort 
William,  using  the  30  foot  "  head  "  that  existed  on  the 
first  contestant's  property,  or  whether  the  natural  flow 
of  the  river  was  liable  to  go  so  low  that  the  above 
amount  of  power  could  not  be  generated  except  by 
utilizing  the  whole  head  between  the  top  ot  the  rapids 
and  the  foot  ot  the   fall — amounting  to  about   180  feet. 

In  order  to  properly  appreciate  the  bearing  of  the 
mass  of  technical  evidence  given  on  both  sides,  and 
which  will  be  of  both  interest  and  value  to  our  readers 
as  throwing  light  on  the  subject  of  the  electrical  trans- 
mission of  water  power,  it  will  be  necessary  to  explain 
that  at  a  point  distant  some  twenty  miles  from  the  towns 
of  Fort  William  and  Port  Arthur,  situate  at  the  head  of 
Lake  Superior,  the  Kaministiquia  river  forms  the  Ecarte 
rapids,  falling  about  60  feet  in  one  mile,  and  then 
precipitates  itself  over  the  Kakabeka  Falls  into  a  gorge 
120  feet  below  their  crest.  In  Fort  William  are  four 
huge  C.  P.  R.  elevators,  besides  repair  shops  and  other 
power  consuming  industries,  and  Port  Arthur  has  one 
large  cleaning  elevator.  In  order  to  use  the  power  of 
the  Kakabeka  Falls  it  will  have  to  be  electrically  trans- 
mitted over  the  intervening  20  miles,  and  it  will  thus  be 
evident  that  hydraulic  and  electrical  engineering  of  a 
very  high  class  will  have  to  be  employed. 

The  matters  to  be  decided  by  either  observation  or 
argument  were  :  The  actual  quantity  of  water  in  the 
river  at  the  time  of  the  arbitration,  and  whether  that 
qnantity  was  likely  to  be  the  minimum  or  not  ;  the 
amount  ot  power  that  that  quantity  ot  water  would 
enable  to  be  actually  laid  down  in  consumers'  premises 
in  the  towns  20  miles  away  ;  and  the  actual  and  pros- 
pective market  for  power  in  the  towns  and  elsewhere. 
The  engineers  engaged  in  preparation  of  reports  and  in 
giving  expert  testimony  were  :  For  Mr.  Jenison,  who 
was  endeavoring  to  get  the  right  to  use  the  whole  head 
ot  180  feet,  Mr.  White-Fraser,  ot  Toronto  ;  and  for  the 
Kakabeka  Land  and  Power  Co.,  who  were  striving  to 
restrain  Mr.  Jenison  from  so  using  the  whole  head,  Mr. 
H.  Wilde,  chief  engineer  of  the  Sault  Ste.  Marie  Pulp 
Co.,  who  had  charge  of  a  portion  of  the  Canadian 
locks  at  the  Soo  ;  Mr.  H.  Von  Schon,  a  distinguished 
United  States  hydraulic  engineer  ;  Mr.  H.    Rickey,  Mr. 


R.  Hesketh  and  Mr.  J.  Armstrong,  the  last  two  ot 
Toronto. 

.A  most  accurate  guaging  was  made  of  the  river, 
using  current  meters,  and  the  probable  low  water  was 
calculated  on  the  basis  of  the  whole  drainage  area  ot  the 
river,  taken  in  connection  with  the  rainfall,  precipita- 
tion, etc.,  and  temperature  reports  of  the  government. 
Some  deductions  were  made  of  great  interest  and 
value.  It  appeared  that  the  Kaministiquia  river  has 
varied  between  low  and  high  water  from  a  flow  of 
not  more  than  5,000  cubic  feet  per  minute  in  about 
February,  to  about  56,000  cubic  feet  in  October,  and  a 
vast  and  total!)'  unmeasurable  quantity  in  floods.  But 
what  will  probabl}'  be  of  most  interest  to  our  electrical 
readers  is  the  calculations  on  transmission  losses,  which 
showed  how  much  water  would  be  required  at  30  and  at 
180  feet  head  in  order  to  render  available  1,000  horse 
power  at  a  consumer's  shafting  20  miles  away.  It  first 
came  out  that  the  following  efficiencies  could  be  de- 
pended on  for  the  apparatus  mentioned  below,  in  very 
large  units  and  of  first-class  construction  and  design  : 

Wheels 80  per  cent. 

Generaiors , 97     "       " 

Step-up  and  down  transformers 99     «       »       each. 

Large  motors    97      /;       « 

Giving  a  total  efficiency  (leaving  lines  out  of  considera- 
tion) of  nearly  74  per  cent.,  that  is,  that  of  each  theo- 
retical 100  h.  p.  in  the  water,  74  h.  p.  could  be  used. 
The  transmission  line  calculations  were  even  more  in- 
teresting, .involving,  as  they  did,  the  calculation  of  the 
losses  of  power  due  to  the  reactance  of  the  circuit.  On 
the  basis  of  1000  h.  p.  laid  down  in  Fort  William,  20 
miles  away,  with  various  voltages  and  percentages  of 
resistance  drop,  it  was  shown  that  with  15,000  volts — 
10%  resistance  drop — it  required  a  loss  of  126  h.  p.  in 
lines  alone  to  transmit  1000  h.  p.,  not  considering  the 
losses  in  the  wheels,  etc. 

With  the  above  given  efficiencies,  and  using  10%, 
15%  and  20;'  line  losses  for  resistance,  and  calculating 
therefrom  the  resultant  reactance  losses,  it  was  shown 
that  to  lay  down  1000  h.  p.  20  miles  away  required  the 
following  actual  expenditure  of  power  which  had  to  be 
furnished  by  the  water  : 

To  lay  down  1,000  h.p.  with  10"    loss  required  i.s.soh.p.  in  water. 
„      15°,      ,.  »  1,694     " 

„      20%      „  ,,  1,882      „ 

The  value  of  using  a  high  voltage    is,  shown    by  com- 
paring the  result  of  using  10,000  volts  instead  of  15,000, 
as  below  : 
L'siii^^  10,000  volts — 

To  lav  down  j.ooo  h.p.  with  10°.  loss  required  1,694  h.p. 
,.     ■        ..  ,.  ..       15%      .,  „  1,806     .. 

20"-      "  «  1,908      II 

Comparing  the  15,000  volt  table  with  the  one  given 
under  for  20,000  volts,  shows  that  in  all  transmissions 
there  is  an  econotnical  voltage. 

l-'sin^  20,000  volts  — 

To  lav  down  1,000  h.p.  with  10%  loss  required  1,560  h.p. 
„     ■        „  „  „      15%      „  „  1,617      " 

Calculations  as  to  the  cost  of  the  circuits  showed  that 
to  lay  down  1000  h.  p.  the  cost  would  be  as  follows  : 

Using  10,000  volts,  with  10%,  would  cost  $23,760. 

5%       "  "        15.850- 

„  „  "  ;/  20%  //  II  11,880. 

Using  15,000  volts,  with  10%,  would  cost     11,880. 

' "5%       "  "  7.920- 

20%       "  "  4.977- 

Using  20,000  volts,  with  10%,  would  cost      5,940. 

15%         "         "         4.977- 

If  power  were  very  valuable,  that  is,  if  the  stream 
were  not  very  powerful,  or  if  power  could  be  sold  at  a 
very  high  figure,  then  it  would  be  best  to  save  as  much 
as  possible  by  using  10,000  volts  and  10  :  drop,  or 
20,000  volts  at  10%.  But  on  the  other  hand,  if  power 
were  plentiful  and  could  not  be  sold  at  a  very  high  price, 
then  it  would  probably  be  best  to  save  the  cost  of  trans- 
mission by  using  the  highest  voltage  possible.  It  is 
needless  to  suggest  that  every  case  should  be  weighed 
on  its  own  merits.  In  this  arbitration  it  is  understood 
that  the  result  is  that  Mr.  Jenison  has  proved  his  point, 
and  as  he  proposes  to  undertake  the  work  very  soon,  a 
most  interesting  construction  may  be  expected,  involv- 
ing the  transmission  of  nearly  5,000  h.  p.  over  the  long 
distance  of  20  miles. 


December,  1897 


CANflDlflN      ELiECTRlCf^j     NEWS 


231 


CANADIAN  ASSOCIATION  OF  STATIONARY 
ENGINEERS. 

Note.— Secreraries  of  Associations   are    requested   to    forward   matter  for  publi- 
cation in  this  Department  not  later  than  the  28th  of  each  month. 


ELEVENTH  ANNUAL  BANQUET  OF  TORONTO  NO.  I . 
Over  one  hundred  persons  assembled  at  Ihe  Richardson 
House,  Toronto,  on  Thatiksgivin^  eve,  Nov.  J4th,  in  response  to 
the  invitation  ol  Toronto  \o.  1  to  parlicipaie  in  the  elevetith 
annual  dinner  of  the  association.  The  proceedings  ol  the  even- 
ing were  presided  over  in  an  able  and  discreet  manner  by  Mr.  G. 
C.  Mooring,  president  of  the  association,  and  near  him  sat  Messrs. 
A.  M.  Wickens,  the  founder  of  the  society  ;  E.  J.  Phillip,  execu- 
tive president  ;  A.  E.  Edkins,  Registrar  Ontario  .Association  ; 
John  Fox,  past  president  ;  T.  Eversfield,  vice-president  ;  R.  C. 
Pettigrew,  Robert  Mackie,  George  Mackie,  and  J.  Hunter,  of 
Hamilton  association.  Besides  a  large  number  of  olhsr  engineers, 
there  were  present  the  following  persons  :  Mayor  Shaw  ;  Prof. 
Galbraith,  principal  School  of  Practical  Science  ;  George  Ander- 
son, manager  Royal  Oil  Company  ;  John  C.  McLachlan  and  F. 
H.  Leonard,  of  the  Toronto  Motor  Company  ;  James  McLaugh- 
lin, traveller  Samuel  Rogers  &  Co.  ;  John  J.  Main,  Poison  Iron 
Works  Co.  ;  John  Bayne,  city  traveller  Royal  Oil  Co.  ;  Joseph 
Wright,  Bennett  &  Wright  Co.  ;  James  Milne,  Weeks-Eldred 
Co.  ;  James  Sinclair,  Eureka  Mineral  Wool  Co.  ;  W.  P.  Sutton, 
manufacturer  Sutton's  compound  ;  Geo.  W.Grant,  of  Geo.  W. 
Grant  &  Co.,  oil  inerchants  ;  Mr.  Powers,  VaciniiTi  Oil  Co.  ; 
.■\lex.  Horwood,  secretary  Toronto  Technical  School  ;  W.  G. 
Blackgrove,  traveller  Wilson  &  Co.,  oil  merchants;  O..B.  St. 
John,  representing  Marine  Engineers'  Association  ;  C.  B.  Edler, 
Montreal  ;  J.  Litster,  irianager  Pure  Gold  Mfg.  Co.  Shortlv 
after  nine  o'clock  the  guests  gathered  around  the  tables,  and  for 
an  hour  the  menu  engaged  the  attention  of  all,  and  no  evidence 
was  lacking  that  it  was  fully  appreciated.  During  this  hour  Mr. 
A.  E.  Harding  furnished  choice  selections  on  the  piano. 

The  president  welcomed  the  guests  to  the  eleventh  annual 
dinner.  He  referred  to  the  formation  of  the  association  soine 
twelve  years  ago,  when  eleven  engineers  met  in  in  Mr.  Wickens 
house  and  look  the  first  active  steps.  Since  that  time  great 
progress  had  been  made,  and  the  association  now  extended  from 
Montreal  to  Winnipeg.  He  hoped  that  before  long  it  would  be 
spread  over  the  whole  of  Canada.  He  asked  all  to  join  in  sing- 
ing "  God  Save  the  Queen.  "  Then  followed  the  toast  of 
"  Canada,  our  Home,  "  coupled  with  the  name  of  Mr.  Anderson, 
who  had  recently  returned  from  Japan.  Mr.  Grant  sang  "The 
Maple  Leaf."  Mr.  .Anderson  said  he  was  sorry  they  had  itien- 
tioned  that  he  was  an  oil  man,  as  they  had  the  reputation  of 
being  a  pretty  slippery  and  greasy  lot.  Referring  to  his  visit  to 
Japan,  he  said  he  was  received  like  a  king,  being  tendered  ban- 
quets and  otherwise  entertained.  At  Japanese  banquets  the  bill 
of  fare  included  chestnuts,  bamboo,  raw  fish  and  molasses.  He 
thought  our  prospects  for  trade  in  the  cast  were  very  encourag- 
ing. We  had  a  country  to  be  proud  of,  with  boundless  resources. 
He  was  told  that  there  was  two  htmdred  and  fifty  million  pounds 
sterling  in  England  ready  to  come  to  Canada  for  investment. 
Our  trade  in  the  east,  he  believed,  would  astonish  the  world 
within  the  next  ten  years.  Our  manufacturing  industries  coin- 
pared  favorably  with  those  of  other  countries,  and  the  govern- 
ment was  doing  its  duty  to  assist  manufacturers  ;  but  business 
men,  if  they  wished  to  succeed,  should  take  off  their  coals  and 
work.  That  was  the  only  way  to  get  trade.  By  request  Mr. 
Geo.  W.  Grant  sang  "The  Land  of  the  Maple,"  and  was  followed 
by  a  comic  song  by  Mr.  Harry  Brown.  Mayor  Shaw  arrived  just 
in  time  to  respond  to  the  toist  of  "Toronto,  our  Home.  "  He 
was  proud  of  the  progress  Toronto  had  made,  and  hoped  to  have 
the  honor  of  opening  the  new  city  buildings  next  year.  Referring 
to  Ihe  city's  future,  he  said  that  while  Toronto  wanted  factories, 
he  believed  a  greater  necessity  was  to  make  Toronto  an  attrac- 
tive city,  a  statement  to  which  exception  was  taken  by  several  of 
the  speakers  following.  Mr.  James  Fax  here  made  Ihe  usual  hit 
by  a  comic  song,  followed  by  a  willy  story  as  an  encore. 

Coupled  with  the  toast  of  "  The  Manufactures  "  were  the  names 
of  Messrs.  J.  Main,  of  Ihe  Poison  Co.,  F.  H.  Leonard,  of  the 
Toronto  Motoi  Co.,  and  James  McLaughlin,  of  Samuel  Rogers  & 
Co.  After  a  song  by  Mr.  Lilster,  Mr.  Main  was  called  upon. 
Speaking  of  the  engine  and  boiler  trade,  he  staled  that  his  firm 
were  experiencing  a  greater  demand  every  day.  Thai  trade  was 
improving  was  shown  by  the  increasctl  enquiries  from  all  parts  of 
the  count ry  for  boilers  and  steam  power.  As  to  Mr.  .Anderson's 
remarks  that  we  could  capture  eastern  trade,  he  did  not  think  we 


could  compete  with  the  Chinese  and  Germans,  who  were  paid 
jow  wages,  unless  bv  employing  cheaper  labor,  of  which  he 
was  not  in  favor.  We  could  not  manufacture  boilers  and  com- 
pete with  these  countries.  What  was  wanted  was  the  develop- 
tnent  of  our  own  resources — we  wanted  smelting  furnaces  and 
rolling  inills  to  work  up  our  own  ore  and  nickle.  He  did  not 
agree  with  the  .Mayor's  remarks  as  to  the  necessity  of  of  beauti- 
fying the  city.  In  his  opinion  il  was  manufactories  that  were 
wanted,  and  something  should  be  done  to  bring  them  here.  Mr. 
Maiti  closed  his  remarks  with  one  of  his  humorous  stories, 
and  was  heartily  applauded.  Mr.  Leonard  followed.  He 
agreed  with  Mr.  Main  that  prospects  were  never  belter  for 
manufacturers  than  at  present.  Referring  to  the  electrical 
business,  with  which  he  was  most  familiar,  he  said  the  develop- 
ment within  the  last  five  years  had  been  wonderful.  .A  few  years 
ago  it  was  altnost  impossible  to  find  a  future  for  Ihe  business, 
but  it  had  gradually  grown,  until  it  was  now  an  important  factor 
in  the  industrial  field.  When  in  Montreal  recently  he  learned 
that  the  Dominion  Cotton  Mills  Company  had  made  a  contract  for 
1,500  horse  power  in  a  single  piece,  taking  ihe  place  of  three 
large  engines.  This  amount  of  power  was  delivered  at  their 
switchboard,  and  distributed  from  there  as  required.  By  this 
means  manufacturers  were  enabled  to  save  power  by  dispensing 
with  shafting.  Toronto  was  not  blessed  with  great  water  powers 
such  as  were  to  be  found  in  the  vicinity  of  Montreal,  yet  it  was  a 
good  manufacturing  point  owing  to  its  central  location.  Even  if 
we  had  to  rely  on  steam  power,  he  thought  there  was  a  great 
future  for  the  city.  He  knew  of  instances  where  steam  power 
was  being  supplied  at  seventeen,  eighteen  and  twenty  dollars  per 
horse  power  per  year,  with  coal  at  a  higher  price  than  in  Toronto. 
There  was  one  point  in  favor  of  the  steam  engine — it  was  a 
reliable  prime  mover  and  could  be  depended  upon,  while  you 
could  not  always  depend  on  water  power.  Mr.  McLaughlin  said 
that  since  1S87,  with  one  exception,  he  had  been  present  at  every 
banquet  of  the  Toronto  Association.  He  compared  Ihe  working 
men  of  to-day  with  those  of  the  early  days,  when  they  could  barely 
eke  out  an  existence.  Now-,  thanks  to  the  inventor  and  the 
workshop,  they  w^ere  no  longer  subject  to  the  tyrannical  beck 
and  call  of  their  master.  Their  position  w'as  now  almost  equal  to 
those  who  were  their  employers.  He  gave  some  figures  of  im- 
ports and  exports,  which  showed  that  only  during  the  last  two 
years  had  our  exports  exceeded  our  imports.  The  tide  had 
recently  turned,  and  we  were  now  on  the  eve  of  increasing  pros- 
perity. 

Songs  by  Mr.  Thomas  Eversfield  and  Mr.  W.  G.  Blackgrove 
followed.  The  latter  sang  "Out  on  the  Deep,  "  and  for  an  en- 
core "  Rocked  in  the  Cradle  of  the  Deep."  "Educational 
Interests"  was  placed  in  the  hands  of  Prof.  Galbraith  and  Mr.  .A. 
G.  Horwood.  The  former  said  that  technical  education  had 
grown  and  developed  wonderfully  within  the  last  fifty  vears,  and 
Ihe  great  gulf  between  educated  and  uneducated  men  had  to  a 
large  extent  passed  away.  Such  education  was  drawing  men 
closer  together  and  unifying  them,  and  would  also  have  an  effect 
in  solving  political  problems.  Messrs.  Grant  and  Fax  here 
sang  a  duel  which  created  much  laughter,  some  of  Ihe  verses  of 
which  were  as  follows  : 

I've  just  heard  some  news  that  will  cause  you  to  say 
Oh,  goodness  gr.-icious  1 
The  engineers  tl<iurish  and  prosper  to-day, 
Goodness  gracious. 

Just  ten  yeai^  ago  they  were  hoble-de-ho^'S, 

.-\nil  as  a  society  just  a  few  l>oys. 

Now  nothing  on  earth  can  shake  their  equipoise, 
Goodness  gracious ! 

Since  then  they've  increased  Ijolh  in  numbeisand  strength. 
And  spread  over  the  land  its  entire  width  and  length  : 

To  judge  from  this  gathering  as  it  now  appears, 
We'll  be  ov  rrun  in  the  next  dozen  years, 

For  if  they  keep  on,  well  be  all  engineers. 

To  be  at  their  gatherings  is  always  a  treat, 
A  jollier  set  ver\'  seld  m  you'll  meet  ; 

From  president  W  ickens  to  Mooring  to-day, 
And  men  of  their  stamp  there  is  none  will  gainsay. 

They  meet  to  do  gomi,  and  have  come  to  stay. 

Mr.  Horwood,  in  responding,  referred  10  the  good  work  of  the 
Technical  School.  It  was  attended  by  a  large  number  of  engineers. 
.At  Ihe  last  session  of  the  Ontario  House  a  bill  was  passed  per- 
mitting towns  to  establish  technical  schools,  and  there  was  some 
doubl  as  to  wh.it  eflect  this  would  have  upon  our  high  schools. 
Farmers  would  probably  give  llieir  sons  a  scientific  education. 
He  was  strongly  in  favor  of  shorter  hours  for  workmen,  and  es- 
pecially engineers. 

Mr.  E.  J.  Phillip  responded  to  "The  Executive.  "  He  said  the 
association  was  growing  gradually,  and  he  hoped  they  would 
soon  secure  .i  compulsory  license  law,  for  which  they  were  now- 
working.  In  educational  matters  he  believed  the  Hamilton  asso- 
ciation w.is  doing  Ihe  best  work  of  any  branch.      Mr.  Brown  sang 
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"A  Hot  Time  in  the  Old  Town  To-night,"  after  which  Mr. 
Wickens,  the  father  of  the  order,  was  asked  to  respond  to  the 
toast  of  the  "C.A.S.E."  The  association,  Mr.  Wickens  said, 
was  founded  on  principles  different  from  any  other  society — it 
was  founded  on  principles  of  self  education,  and  was  essentially 
and  theoretically  an  educational  institution.  They  could  educate 
the  employer  as  well  as  the  engineer  or  fireman.  The  engineers 
felt  they  should  have  a  license  law.  Marine  engineers  were  com- 
pelled to  pass  an  examination,  and  it  was  more  important  that 
stationary  engineers,  having  charge  in  some  cases  of  plants  in 
factories  where  several  hundred  people  were  employed,  should 
give  proof  of  their  competency.  They  got  a  permissive  law  for 
Ontario  four  years  ago,  and  in  that  time  750  certificates  had 
been  granted  to  engineers.  After  getting  this  permissive  law, 
the  Toronto  association  commenced  to  agitate  for  a  Technical 
School,  and  succeeded  in  securing  a  grant  of  $2,000  from  the 
government.  That  it  was  a  success  was  shown  by  the  attendance 
and  the  fact  that  the  cost  per  pupil  in  the  public  schools  was  $36.50 
per  year,  while  in  the  Technical  School  it  was  only  $6.60.  The 
Toronto  association  had  collected  $4,500  ;  of  this  amount  be- 
tween $70  and  $80  had  been  spent  for  assistance  to  members  ; 
$440  for  educational  work;  $158  for  legislative  purposes  ;  $600 
for  property  and  library,  and  $400  to  the  executive.  They  had 
assisted  200  members  to  secure  situations,  and  employers  were 
willing  to  pay  higher  wages  for  the  services  of  members  of  the 
association. 

The  toast  of  "Sister  Societies"  followed  a  song  by  Mr.  Grant. 
Messrs.  Mackie  and  Pettigrew  responded.  They  spoke  of  the 
relationship  that  existed  between  the  Hamilton  and  Toronto 
associations,  and  of  the  good  educational  work  that  Hamilton 
No.  2  was  doing.  They  had  had  some  valuable  papers,  and 
others  were  arranged  for.  Mr.  Mackie  then  proposed  the  toast 
of  "Toronto  No.  i,"  to  which  president  Mooring  replied  briefly. 
The  next  toast  was  that  of  "The  Press,"  which  was  acknow- 
ledged by  Mr.  Biggar,  of  the  Canadian  Engineer,  and  Mr.  Young, 
of  the  Electrical  News  and  Steam  Engineering  Journal. 
After  the  health  of  the  host  had  been  drunk,  the  eleventh  annual 
dinner  became  a  thing  of  the  past,  amidst  cheers  for  Toronto  No.  i. 

The  banquet  committee  was  composed  of  Messrs.  Thomas 
Eversfield,  chairman,  Geo.  Thompson,  secretary,  James  Huggett, 
Samuel  Thompson  and  C.  Moseley. 


Mr.  G.  C.  Mooring. 


At  Northamptonshire,  England,  in  the  year  1857,  Mr.  G.  C. 
Mooring,  president  of  Toronto  No.  i,  first  saw  the  light  of  day. 
When  a  robust  boy,  17  years  afterwards,  he  removed  with  his 
parents  to  Canada,  and  found  his  first  employment  with  Messrs. 
Thompson  &  Williams,  engine  builders,  of  Mitchell  and  Stratford, 
remaining  with  them  for  three  years,  during  which  time  he  ob- 
tained valuable  experience  in  engine  building  and  general  ma- 
chine work.  Upon  removing  to  Toronto  he  was  employed  by  the 
Toronto  Reaper  and  Mower  Works  for  three  years  as  machinist, 
and  subsequently  by  the  Massey  Manufacturing  Company.  Then 
he  accepted  a  position  with  the  Toronto  Bridge  Company,  now 
the  Dominion  Bridge  Company,  but  after  four  years'  service  the 
works  were  removed  to  Lachine,  and  Mr.  Mooring,  choosing  to 
remain  in  Toronto,  assumed  charge  of  the  steam  plant  of  the  Stan- 
dard W'oolen  Mills,  remaining  there  four  years.  He  then  went  to 
Brandon,  Man.,  and  put  in  a  steam  plant  in  Christie's  saw  inill, 
and  while  there  assisted  in  forming  the  Brandon  branch  of  the  C. 


A.S.E.  Mr.  Mooring  returned  to  Toronto  in  1SS9  to  accept  his 
present  position  with  the  Methodist  Book  and  Publishing  Com- 
pany, where,  besides  having  charge  of  the  steam  and  electric 
plant,  he  has  the  entire  mechanical  superintendence  of  the  estab- 
lishment. He  may  be  said  to  be  an  engineer  by  inheritance, 
his  father,  Mr.  James  Mooring,  being  a  stationary  engineer, 
and  for  twelve  years  has  had  charge  of  a  steam  plant  in 
Toronto  for  Messrs.  Langley  &  Burke. 

Mr.  Mooring  has  always  taken  an  active  interest  in  association 
work,  and  claims  to  have  been  greatly  benefitted  thereby.  He 
was  a  charter  member  of  the  order,  and  the  first  secretary  of  the 
execu'ive,  and  holds  a  first-class  certificate  from  the  Ontario 
association.  In  Toronto  No.  i  he  has  passed  through  all  sub- 
ordinate offices  to  his  present  position. 

MEETINGS  OF  TORONTO  NO.    I. 

At  the  regular  meeting  of  Toronto  No.  i,  held  on  Wednenday, 
November  23rd,  one  new  member  was  initiated.  The  receipts 
of  the  evening  were  $110.  Bro.  Wickens  read  a  paper  on  the 
"Indicator,"  which  will  be  found  in  another  column,  and  which 
resulted  in  an  interesting  discussion.  At  the  meeting  on  the  1st 
inst.,  the  Hall  Board  was  granted  permission  to  purchase  a  piano 
for  the  use  of  the  association  and  tenants.  The  Banquet  Com- 
mittee reported,  and  it  was  stated  that  the  Engineers'  Hand-Book 
was  ready  to  be  turned  over  to  the  association.  Commencing  in 
January  next,  the  second  Tuesday  in  each  month  will  beset  apart 
for  open  meetings,  to  which  steam  users  and  engineers  are 
invited.  At  2  a.m.  on  the  morning  following  the  last  meeting  fire 
was  discovered  in  the  Engineers'  Hall,  61  Victoria  street,  which  de- 
stroyed their  furniture,  carpets,  charter,  etc.,  the  damage  being 
estimated  at  $200.  We  are  glad  to  learn  that  the  library  was 
only  slightly  dam.iged.  It  is  thought  the  insurance  will  cover  the 
loss. 

HAMILTON  NO.  2. 

The  Hamilton  branch  of  the  Stationary  Engineers  held  an  open 
meeting  in  their  hall  on  Tuesday,  Nov.  8th.,  president  Wm. 
Norris  in  the  chair.  The  meeting  was  well  attended  and  very 
interesting.  Instead  of  having  a  regular  paper  read,  a  number  of 
questions  taken  from  the  question  box  were  answered  by  some  of 
the  members.  Pres.  Norris  explained  the  difference  between  an 
alternating  dynamo  and  a  constant  current  dynamo.  He  expected 
apaper  going  more  thoroughly  into  the  subject  would  be  read 
later  on  in  the  season.  He  also  made  a  few  interesting  and  use- 
ful remarks  on  the  construction  and  use  of  magnets.  Mr.  Geo. 
Mackie  gave  the  formula,  and  explained  the  method  of  ascertain- 
ing the  amount  of  horse  power  to  be  used  by  an  engine  in  in- 
creasing or  decreasing  the  number  of  revolutions  per  minute. 
He  also  satisfactorily  answered  a  question  on  the  supporting 
power  of  stays.  At  a  later  meeting  a  paper  on  "Measurement" 
was  read  by  Mr.  Ballard,  which  will  be  found  elsewhere.  The 
open  meetings  in  connection  with  this  association  are  very  in- 
teresting and  instructive,  and  are  well  attended. 

KINGSTON  NO.    lO. 
At  the  last  meeting  of  the  Kingston   association    an   interesting 
paper    was    read,    which    provoked,  considerable    discussion.     A 
number  of  questions    were   found  in    the  question  box,  and  these 
were  answered  to  the  satisfaction  of  all. 


DOMINION  LICENSE  LAW  WANTED. 

At  a  meeting  held  in  Engineers'  Hall,  Toronto,  on  Nov.  23rd., 
to  consider  the  question  of  securing  legislation  for  engineers  at 
the  coming  session  of  the  Dominion  Parliament,  it  was  unani- 
mously resolved  that  such  a  measure  be  introduced,  and  that  all 
engineers  and  steam  users  possible  for  the  committee  to  reach  be 
communicated  with,  and  their  co-operation  solicited.  President 
F.  G.  Mitchell,  276  Talbot  St.,  London,  and  Registrar  A.  M. 
Wicke.Ts,  2S0  Berkeley  St.,  Toronto,  will  be  pleased  to  furnish  all 
enquirers  with  data  and  matter  to  work  upon.  A  committee  was 
appointed  to  draft  a  circular  setting  out  the  facts  and  necessities 
of  the  case,  which  the  Registrar  will  have  for  distribution  in  a  few 
days.  The  committee  have  had  enquiries  from  Nova  Scotia  in  the. 
east,  and  British  Columbia  in  the  west,  regarding  such  a  law,  and 
feel  that  the  movement  will  be  in  keeping  with  the  rapid  advance- 
ment of  the  affairs  of  the  Dominion  at  large. 


The  Ottawa  Car  Company  are  building  a  number  of  open  cars 
for  the  new  electric  railway  at  Sherbrooke,  Que.  The  company 
have  about  completed  an  extra  long  double  truck  vestibule  car  for 
the  electric  line  running  between  Grimsby  and  Hamilton, 
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THE  INDICATOR.* 

By  a.  M.  WicKt.NS. 

At  our  last  talk  about  the  indicator  we  went  into  the  matter  of 
explaining  the  different  motions  to  show  the  necessity  of  having 
the  instrument  carefully  handled  and  connected  with  the  cylinder 
for  the  pressure,  and  with  some  of  the  reciprocating-  parts  of  the 
engine  to  represent  exactly  'he  motion  of  the  piston  upon  the  re- 
volving drum.  It  is  imperative  that  the  instrument  shall  be  in 
perfect  order,  to  insure  accuracy.  One  means  of  testing  this  is 
to  remove  the  spring  and  see  that  the  piston  will  drop  treely  to  the 
bottom  of  the  cylinder  when  released  from  any  point  ot  its 
travel.  You  can  make  a  further  test  by  putting  the  spring  in 
place  and  the  indicator  upon  the  connecting  pipes,  with  a  paper 
on  the  drum.  Now  push  the  piston  down  to  the  bottom  of  the 
cylinder,  and  release  the  pressure  slowly,  and  when  the  pressure 
is  all  removed,  draw  the  atmospheric  line.  Again  pull  the  piston 
as  far  up  as  you  can  and  again  let  it  return  10  its  normal  position 
slowly,  and  draw  the  atmospheric  line.  If  it  is  exactly  upon  the 
first  line  you  may  be  sure  it  is  correct  at  that  point,  and  you  may 
take  it  for  granted  that  it  will  be  correct  at  all  other  points  of  its 
travel. 

The  marking  or  pencil  point  should  be  fine  and  smooth,  and  if 
a  metallic  point  is  used,  it  should  not  be  too  sharp,  thus  avoiding 
cutting  the  paper.  Do  not  allow  the  paper  drum  to  run  all  the 
time,  but  stop  it  as  soon  as  the  diagram  is  taken.  This  can  be 
done  either  by  unhooking  the  driving  cord,  or  by  the  stop  motion 
with  which  many  of  the  indicators  are  supplied. 

You  must  be  careful  in  the  selection  of  the  spring  used  ;  usually 
each  indicator  has  instructions  with  it  as  to  the  different  spring  to 
use  for  different  pressures.  It  may  be  taken  as  a  general  rule 
that  the  spring  should  be  marked  at  one-half  the  initial  pressure. 
It  is  best  to  use  as  light  a  spring  as  the  pressure  will  allow,  thus 
making  the  card  as  large  as  possible,  for  the  larger  the  card  the 
greater  the  defects  will  be  shown.  You  must  also  exercise  great 
care  to  get  the  drum  motion  to  exactly  represent  the  piston 
movement.  This  is  difficult  to  do  in  high-speed  engines.  The 
best  test  is  the  length  of  the  card  ;  if  it  is  longer  when  taken  at 
full  speed  than  when  taken  at  the  slowest  speed  the  engine  can 
be  run  at,  then  there  is  something  wrong,  and  you  will  not  get  a 
correct  card. 

After  having  blown  out  the  pipes  with  steam,  put  on  the  indica- 
tor and  attach  your  cord,  adjusting  its  length  so  that  your  card 
is  exactly  in  the  centre  of  your  paper.  Now  unhook  your  cord 
and  put  on  your  paper,  being  sure  that  it  is  even  at  the  corners 
and  tight  around  the  drum.  You  are  now  ready  to  take  your 
card.  Start  up  your  drum  by  hooking  on  your  card.  Now  turn 
on  the  steam  by  opening  the  cock  at  the  bottom  of  the  indicator  ; 


leave  this  cock  open  a  few  seconds  that  the  instrument  may  be 
warmed  up,  then  shut  off  the  steam  and  draw  the  atmospheric 
line  ;  then  open  the  cock  and  apply  the  pencil  to  the  drum  by 
pushing  il  towards  the  paper  and  holding  it  firmly  against  the 
stop  on  the  instrument  just  sufficient  time  for  the  engine  to  make 
one  revolution.  You  will  then  have  a  clean,  fine-lined  card — Ihe 
only  correct  card  to  measure  up  the  power  of  the  engine  from. 

Having  taken  the  diagram  with  our  indicator  correctly  adjusted, 
and  the  connection  properly  made,  we  now  want  to  know  what  is 
the  h.  p.  as  shown  by  the  diagram.  To  find  this  it  is  merely 
necessary  to  measure  the  space  enclosed  by  the  diagram,  and  by 
this  means  get  the  mean  effective  pressure  exerted  upon  the  piston 
throughout  its  stroke,  which  this  area  really  represents.  This 
pressure  being  multiplied  by  the  number  of  square  inches  of  the 
piston  area  gives  us  the  total  pounds  of  force  exerted,  and  as  this 
force  is  acting  through  the  distance  travelled'  by  the  piston,  we 
multiply  it  by  the  number   of  feet    travelled    per    minute,  and  the 
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product    is    the    number   of  foot    potmds    exerted  in  one  minute. 
This  divided  by  33,000  is  the  h.p.  of  the  card. 

Having  our  indicator  in  perfect  order  and  applying  it,  as  de- 
scribed, to  an  automatic  cut-off  engine  with  the  piston  tight,  and 
valves  well  set  and  tight,  we  should  get  such  a  card  as  shown, 
provided  the  load  was  such  as  (o  give  us  a  cut-off  about  % 
stroke.  You  now  want  to  get  Ihe  h.  p.  of  this  card,  and  to  do 
this  you  only  need  to  gel  the  area  of  the  space  enclosed  by  the 
diagram,  and  as  it  is  of  rather  a  peculiar  shape,  we  go  about  it  in 
this  manner :  We  erect  a  set  of  ordinales,  or  lines,  at  right 
angles,  or  perpendicular  to  the  base  line  or  the  atmospheric  line 
upon  the  card.  Any  number  of  these  ordinates  will  do,  and  for 
convenience  we  usually  put  up  11  lines,  making  10  equal  spaces  ; 
the  smaller  the  divisions  the  greater  the  accuracy.  We  now  lake 
a  scale  suitable  to  the  spring  used  in  the  indicator,  that  is,  a  scale 
with  each  inch  upon  it  divided  into  as  many  equal  parts  as  the 
spring  is  intended  for;  this  you  will  know  by  a  mark  upon  the  base 
of  the  spring,  such  as  16,  meaning  16  pounds  to  the  inch,  or  40, 
meaning  40  lbs.  to  the  inch.  In  this  case  we  used  a  40  spring, 
and  consequently  we  take  Ihe  40  scale  and  proceed  to  measure 
the  height  of  the  diagram  one-half  way  between  each  ordinate, 
or  upon  the  dotted  lines  of  the  diagram.  The  height  of  the  dia- 
gram at  Ihe  first  point  of  measurement  is  ^■^,  less  than  2  inches, 
and  represents  77  lbs.  ;  the  next  is  exactly  2  inches,  representing 
80  lbs.;  3  inches,  80  lbs.;  4  inches,  57  lbs.;  5  inches,  41^^  lbs.; 
6  inches,  34^4  lbs.;  7  inches,  27  lbs.;  8  inches,  20  lbs.;  9  inches, 
16  lbs.;   10  inches,  13  lbs.,   making  a  total  of  446. 

Now,  as  we  have  measured  10  spaces,  we  add  them  up  and 
divide  by  10;  this  gives  us  44.6  lbs.,  and  is  the  mean  effective 
pressure  (M.E.P.)  throughout  the  stroke.  This  measurement  has 
simply  reduced  our  peculiar-shaped  area  enclosed  by  the  diagram 
to  a  parallelogram  the  length  of  the  card  and  of  a  height  equal  to 
44.6,  or  IjV  inches  high.  We  know  that  the  work  done  by  Ihe 
steam  is  the  same  as  though  the  pressure  was44,'t  lbs.  from  start 
to  finish  of  the  stroke.  Assuming  that  our  piston  has  an  area  of 
too  square  inches,  and  that  it  travels  at  the  rate  of  500  feet  per 
minute,  we  can  very  readily  arrive  at  the  horse  power  represented 
by  the  card.  100  square  inches  x  by  44.6  lbs.  =4460  lbs. ;  this, 
you  may  say,  is  4460  lbs.  moments  of  work.  Now,  as  our  piston 
is  travelling  500  feet  per  min«te,  we  multiply  the  moments  of 
work  by  the  feet  travelled  per  minute,  4460x500  =  2,230,000; 
these  are  the  foot  pounds  of  work,  and  the    foot    pounds   divided 

i_  •      u      ..  r    ,  .    2,230,000 

bv  33,000  IS  the    horse    power    of  the  card, =67  :-  h  d 

33,000  '  ■"     't^' 

This  is  the  total  power  exerted  by  the  engine,  including  its  own 
friction.  Should  you  want  to  figure  the  water  consumption  from 
the  diagram,  it  would  be  necessary  to  know  Ihe  clearance  of  the 
engine — that  is,  the  space  between  the  piston  and 
^5  the    valves — when    Ihe    engine  is    on   dead    centre, 

and  erect  an  ordinate  at  each  end  of  the  card,  far 
enough  away  to  represent  the  percentage  of  the 
clearance  to  the  total  piston  displacement  ;  but  for 
simply  measuring  Ihe  h.p.,  or  finding  the  M.E.P., 
this  knowledge  is  not  necessary.  You  will  see  at 
the  lower  left  hand  corner  a  curve  marked  G.  &  K.; 
this  is  the  compression  curve  and  represents  that  the 
exhaust  valve  closed  at  the  point  G.,  or  about  3 
inches  before  the  stroke  was  completed.  Our 
engine  during  this  travel  was  compressing  any 
small  amount  of  air  still  remaining  in  the  cylinder, 
and  by  the  time  the  piston  reached  Ihe  end  of  Ihe 
stroke  the  pressure  reached  the  point  K,  or  a  pressure  of  about 
28  lbs.  This  occurred  before  the  steam  valve  opened  to  admit 
steam  to  move  the  piston  in  the  opposite  direction.  Compression 
is  useful  for  several  reasons— one  is  that  it  decreases  the  knock 
when  Ihe  motion  of  piston  across  head  is  reversed  by  gradually 
taking  up  any  slack  there  may  be,  and  another  is  that  it  fills  the 
clearance  spaces  with  sleam  compressed  up  to  nearer  Ihe  boiler 
pressure,  and  starts  to  re-heat  the  surface  of  piston  and  cylinder 
walls.  If  you  should  have  a  back  pressure  your  diagram  would 
show  the  atmospheric  line,  marked  A,  to  be  lower  than  the  dia- 
gram, and  it  can  be  measured  by  Ihe  scale  the  same  as  the  pres- 
sure, and  should  be  deducted  from  the  h.p.  of  the  card. 


.■\  new  75  horse  power  boiler  has  been  placed  in  the  electric 
light  station  at  Digby,  N'.S. 

The  Fern  Mine,  Hall  Siding,  in  the  Rossland  district,  B.C.,  are 
lighting  up  Ihe  mill  and  yards,  as  well  as  Ihe  tunnel  of  Ihe  mine, 
by  electricity,  and  have  placed  Ihe  order  for  machinery  and 
apparatus  with  the  Royal  Electric  Co. 
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DIRECT  AND  ALTERNATING  CURRENTS.* 

liv  K.  H.  Leonarii. 

Vol'  are  all  aware  ihal  direct  or  conilnuous  currents  are  so 
called  from  the  quality  which  they  possess  of  maintaining  a  uni- 
formity of  direction  of  flow  with  regard  to  the  conductor  through 
which  they  are  passing.  Direct  currents,  however,  are  not  always 
of  constant  pressure:  but  are  often  intermittent  or  pulsatory  in 
their  character,  and  under  such  conditions  exhibit  man}'  of  the 
characteristics  of  alternating  currents,  which  are  constantly 
fluctuating  with  more  or  less  rapidity  from  a  positive  value  to  the 
opposite  or  negative  value  many  times  in  a  second,  the  fre- 
quency ot  commercial  alternators  varying  from  25  to  140  com- 
plete periods  or  cycles  per  second. 

I  shall  not  attempt  in  the  short  space  of  time  you  have  to  listen 
to  me  to-night  to  skim  over  the  whole  field,  but  will  confine  my 
remarks  more  particularly  to  the  kind  of  electric  currents  the 
steam  engineer  is  more  apt  to  come  in  contact  with.  The  rapid 
strides  that  electricity  is  taking  makes  it  important  that  all  should 
familiarize  themselves  with  the  laws  governing  this  subtle  force. 
Most  any  of  you  are  liable  to  be  placed  in  a  position  where  you 
will  have  charge  of  one  or  more  dynamos  for  generating  electric 
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current  for  lighting  or  power  purposes,  and  it  is  to  dynamo  elec- 
tric current  that  I  shall  more  particularly  refer  to-night.  I  assume 
that  you  are  aware  that  metallic  substances  are  good  conductors, 
copper  being  the  best  commercial!)  ;  also  that  most  other  sub- 
stances are  poor  conductors,  someteing  such  poor  conductors  as 
to  be  termed  insulators,  such  as  glass,  porcelain,  dry  wood,  paper 
and  cloth.  The  great  Karaday,  who  may  well  be  called  the 
father  of  the  electric  dynamo,  discovered  in  1831  that  when  a 
coil  of  wire  was  made  to  approach  a  magnet,  an  electric  current 
was  momentarily  established  in  the  coil,  as  indicated  by  the  de- 
flection of  a  galvanometer  connected  in  circuit  with  the  coil. 
This  discovery  was  followed  by  a  series  of  experiments  probably 
unequalled  in  any  branch  of  scientific  research  for  brilliancy  of 
perception  and  clearness  of  reasoning  power.  This  philosopher, 
before  his  death,  gave  to  the  world  the  fundamental  principles 
upon  which  the  dynamos  of  to-day  are  constructed. 

Starting  with  Faraday's  principle  of  induction,  let  us  construct 
a  ver\-  simple  form  of  dynamo.  Take  an  ordinary  horse-shoe 
magnet,  and  for  simplicity  I  will  show  a  single  turn  of  wire  ar- 
ranged to  revolve  in  the  magnetic  field  ;  if  to  the  two  ends  of  this 
coil  of  wire  we  attach  a  pair  of  rings,  and  on  them  place   two 
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strips  of  thin  sheet  copper  for  brushes  to  conduct  the  current  to 
the  outside  circuit,  we  have  all  that  is  essential  for  our  dynamo. 
If  in  the  circuit  of  this  elementary  dynamo  we  place  a  galvano- 
meter— which  is  an  instrument  for  indicating  the  flow  of  electric 
currents — we  shall  find  that  as  we  turn  the  coil  about  there  will 
be  a  deflection  of  the  pointer  of  our  instrument,  first  in  one  direc- 
tion, then  in  the  opposite,  as  the  coil  in  our  dynamo  assumes  first 


orK-,  then  the  other  position  with  regard  to  the  magnet.  We  have 
produced  then  an  alternating  current.  If  we  wish  to  obtain  direct 
currents,  we  must  change  our  construction,  and  substitute  in 
place  of  our  two  rings  a  commutator,  which  in  its  simplest  form 
consists  of  two  sections.  We  will  split  a  piece  of  tube  in  two,  and 
mount  it  on  the  spindle  in  place  of  the  rings,  connecting  one  end 
of  our  wire  to  one  part,  the  other  end  to  the  other  part,  insulating 
the  two  parts  from  each  other,  so  there  will  be  no  electrical  con- 
nection between  them.  Again  we  rotate  the  coil,  and  we  shall 
find  the  galvanometer  deflection  takes  place  always  in   the    same 
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direction,  but  comes  to  zero  at  each  half  revolution  of  the  coil. 
We  can  represent  by  a  curve  just  what  takes  place  in  the  coils  or 
armatures  of  these  two  forms  of  dynamos  during  the  period  of 
one  complete  revolution.  Just  as  the  steam  engine  indicator  re- 
presents the  pressure  at  every  part  of  the  stroke,  so  our  curve 
will  show  the  electro-motive  force  at  every  point  of  the  revolution. 

The  E.M.F.  (electro-motive  force)  curve  of  our  alternating 
dynamo,  starting  from  a  line  of  zero  potential,  will  rise  more  or 
less  abruptly,  depending  upon  the  design  of  the  dynamo  to  a 
point  of  maximum  positive  potential,  then  droop,  and  passing  the 
neutral  or  zero  potential  line,  descends  to  the  point  of  maximum 
negative  potential. 

The  most  desirable  form  of  all-round  work,  and  the  one  which 
most  modern,  well-designed  alternators  follow,  is  the  sign  curve, 
though  m.iny  single  phase  alternators,  which  are    perfectly    satis- 
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factory  for  lighting  purposes,  depart  considerably  from  this  form 
and  show  a  peak-topped,  and  some  a  flat-topped  curve.  The  E. 
M.  F.  curve  of  our  direct  current  dynamo  differs  from  the  alternator 
for  the  reason  that  the  commutator  replacing  the  collector  rings 
slips  from  under  one  brush  to  a  position  under  the  opposite  brush, 
just  at  the  moment  the  current  in  the  coil  is  about  to  reverse,  and 
instead  of  descending  below  the  zero  line,  it  again  ascends,  mak- 
ing in  a  complete  revolution  two  curves,  similar  to  the  first  half 
of  our  alternating  current  curve,  both  of  which  are  above  the  zero 
line.  Such  a  curve  represents  a  series  of  impulses  following  each 
other  with  every  half  revolution,  and  would  not  make  a  satis- 
factory current  for  practical  working.  Other  evils  would  also 
creep  in,  as  we  multiplied  the  number  of  turns  to  obtain  the  com. 
mercial  voltages,  which  would  produce  vicious  and  destructive 
sparking  at  the  commutator. 

To  obtain  a  commercial  dynamo  for  direct  currents  we  must 
then  alter  our  design,  and  instead  of  using  a  large  number  of 
turns  of  wire  in  a  single  coil,  we  must  divide  these  turns  into  a 
number  of  smaller  coils,  and  furnish  segments  in  our  commutator 
to  correspond  with  the  increase  in  number  of  coils.     We  will  first 
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see  the  effect  of  two  coils  spaced  equally  around  llie  periphery  of 
our  armature  with  a  segment  attached  to  each  end  of  the  coils. 
Now,  if  we  trace  an  electro-motive  force  curve  from  this  arma- 
ture, we  shall  find  that  the  pressure  does  not  fluctuate  so  much  as 
with  the  former  arrangement,  and  instead  of  dropping  to  zero  at 
each  half  revolution,  the  pressure  is  always  maintained  at  a  point 
of  considerable  pressure,  for  the  reason  that  soon  after  a  coil  has 
passed  into  a  position  in  the  field  where  the  rate  of  cutting  lines 
of  force  is  less,  the  commutator  sections  corresponding  to  this  coil 
have  slipped  from  under  the  brushes,  and  the  sections  connected 
to  the  other  coil  have  passed  under  and  into  contact  with  the 
brushes,  and  supplies  the  circuit  with  a  fresh  E.M.F.  rising  in  po- 
tential; the  other  coil  in  the  meantime  is  out  of  circuit  or  idle.  If, 
instead  of  two  coils  we  employ  a  still  larger  number,  we  continue 
the  process  of  smoothing  out  till  we  finally  get  a  practically  con- 
stant pressure  throughout  the  revolution.  Also,  as  we  multiply 
the  coils  we  shall  find  it  desirable  to  avail  ourselves  of  the  E.M.F. 
generated  in  the  coils,  which  are  not  in  a  position  of  maximum 
potential,  and  utilize  the  potential  of  coils  rising  to  maximum  and 
descending  to  zero  ;  this  will  also  materially  reduce  the  sparking 
at  the  commutator.  Thus,  .all  the  coils  in  a  commercial  dynamo 
are  connected  together  and  loops  taken  to  the  segments  of  the 
commutator,  except  in  a  few  cases,  notably  the  Brush  arc  dynamo. 
So  far  the  dynamos  we  have  been  considering  have  been  con. 
structed  without  iron  in  the  armatures,  but  as  iron  is  a  much  bet- 
ter conductor  of  the  magnetic  lines  of  force,  which  are  depended 
upon  to  induce  the  E.M.F.  in  our  coils,  it  would  evidently  be  bet- 
ter to  introduce  an  iron  core  into  the  structure,  thus  reducing  the 
reluctance  of  the  magnetic  circuit.  .-Vlso,  we  have  used  a  perma- 
nent horse-shoe  magnet,  whereas  we  can  obtain  a  much  more 
dense  and  pow'erful  magnetic  field  by  using  an  electro  magnet, 
which  may  be  obt.iined  by  passing  the  electric  current  through  a 
coil  of  wire  surrounding  an  iron  core.  The  shorter  and  thicker 
we  can  make  the  magnetic  circuit,  the  less  energy  there  will  be 
required  to  produce  the  magnetic  field,  and  wide  air  spaces  are  to 
be  avoided,  as  they  offer  serious  resistance  to  the  flow  of  lines 
of  force  through  the  magnetic  circuit.  Pan  of  the  electric 
current  generated  by  the  dynamo  itself  is  generally  utilized  to  ex- 
cite the  lield  of  direct  current  dynamos,  though  alternators  are 
usually  separately  e.xcited  by  a  smaller  direct  current  dynamo. 
What  applies  to  the  magnetic  circuit  in  a  direct  current  dynamo 
is  equally  true  in  regard  to  an  alternating  current  dynamo. 
Care  must,  of  course,  be  taken  to  insulate  the  copper  of  the  elec- 
tric circuit  from  the  metal  which  is  used  for  the  magnetic  circuit, 
as  well  as  to  insulate  the  various  turns  or  convolution  of  the  elec- 
tric circuit  from  each  other,  so  as  to  avoid  short  circuits. 

From  what  has  been  said,  I  trust  you  have  been  able  to  form  a 
fair  idea  of  the  manner  of  obtaining  both  alternating  and  direct 
currents  by  means  of  the  dynamo  electric  machine,  which  is  only 
a  piece  of  apparatus  for  transforming  the  mechanical  energy  of 
the  water-wheel  or  steam  engine  into  electrical  energy.  There 
are  seveial  types  of  direct  current  machines,  but  they  can  be  di- 
vided into  two  principal  classes — constant  current  dynamos  and 
constant  potential  dynamos.  The  constant  current  dynamo  is 
used  principally  for  arc  lighting,  the  flow  of  the  current  remaining 
fixed  while  the  E.M.F.  increases  as  the  arc  lamps  or  other  devices 
are  added  in  series.  The  constant  potential  dynamo  is  the  type 
generally  used  for  incandescent  lighting  and  power  purposes. 
This  type  of  dynamo  is  designed  to  maintain  a  constant  E.M.F.  or 
pressure,  and  the  current  is  increased  as  lamps  or  motors  are  added 
to  the  circuit  in  multiple.  Alternators  are  also  built  for  constant 
current  and  constant  potential,  though  the  former  are  not  much 
used  at  present. 

Direct  currents  are  generally  used  at  low  E.M.F.,  iio  to  125 
volts  being  common  for  lighting  plants,  though  in  arc  dynamos 
the  pressure  in  the  larger  sizes  reaches  as  high  as  8,000  volts. 
A{  I  to  to  I  i=f  volts,  of  course,  large  conductors  would  be  necessar\' 
to  supply  any  considerable  amount  of  energy,  which  necessarily 
confines  this  type  of  dynamo  to  limited  areas,  so  the  work  can  be 
reached  without  too  large  an  expenditure  for  copper  conductors. 
The  alternating  currents,  however,  on  account  of  the  facility  with 
which  they  can  be  transformed  from  a  high  to  a  low  voltage,  or  vice 
versa,  without  the  necessity  of  any  moving  parts  in  the  transformers 
or  convertors,  as  such  devices  are  called,  are  generally  used  for 
transmitting  energy  to  greater  distances,  and  for  distribution  cov- 
ering areas  of  many  miles.  The  Niagara  power  is  transmitted 
26  miles  to  Buffalo  by  alternating  currents  generated  by  5,000  h. 
p.  two  phase  alternators  at  2,000  volts,  transformed  to  three  phase 
alternating  currents  at  10,000  volts  for  the  transmission,  and  at 
Buffalo  transformed  from  10,000  to  about  340  volts  alternating, 
which  is  then  transformed  b\'  rot.ary  transformers  into  direct  cur- 
rent at  about  550  volts  for  supplying  the  street  railway  motors. 
As  can  be  seen  from  this  instance,  the  flexibility  of  the  alternating 
current  system  is  wonderful,  particularly  when  it  is  understood 
that  these  transformations  lake  place  in  the  static  transformers 
with-a  loss  of  less  than  2  per  cent,  for  each  change,  the  greatest 
loss  for  any  change  being  in  the  rotary  transformer,  and  even  this 
is  obtained  at  an  expense  of  about  5  per  cent,  lender  the  high 
pressure  alternating  currents  are  transmitted  with  allowable  loss 
and  transformed  to  the  lower  and  safer  pressures  on  the  spot 
where  the  current  is  to  be  utilized.  It  is  difficult  in  so  short  a 
space  to  give  much  of  an  idea  of  either  direct  or  .alternating  cur- 
rents, not  to  mention  their  differences,  but  I  have  (rietl  to  touch  <tt\ 
a  few  points,  which  I  hope  will  awaken  sufficient  interest  to  bring 
about  a  deeper  study  of  the  subject. 


QUESTIONS  AND  ANSWERS. 

In  the  October  issue  of  the  News,  "  Indicator  "  stated  that  he 
was  thinking  of  putting  an  indicator  on  his  engine,  an  Armington 
&  Sims,  with  12  inch  stroke,  and  asked  to  be  given  the  sizes  for 
the  correct  rigging,  and  instructions  as  to  how  to  set  it  up.  In 
reply  thereto,  a  correspondent  sends  the  following,  accompanied 
by  a  number  of  cards,  some  of  which  we  reproduce  : 

Sir, — In  answer  to  "  Indicator,"  although  only  an  amateur  at 
this  work,  yet  I  think  my  rigging  correct.  It  is  as  follows:  First,  a 
plate  2%" -x.  2^"x  ^",  with  a  slot  in  centre  2"  deep  x  >^,  is  screwed 
on  to  crosshead,  then  a  standard  screwed  on  to  crosshead   guide 


-^^ 


Kxhaiist  Card.-?:ni;ine,  q\,  x  12  in.,  Soil.-,  bleam,  10  ll>s   spring.  285  rev.; 
i8;amp.  load,  113  v.iUs. 

either  by  a  hollow  bolt  or  the  oil  cup  itself.  The  lever  is  supported 
from  this  standard  by  a  pin  and  held  in  place  by  a  nut.  At  the  bot- 
tom end  of  the  lever  there  is  a  '^"  pin  to  work  in  the  slot  in  cross- 
head  plate,  with  the  pin  a  little  long  so  that  it  will  have  no  tendency 
to  come  out  of  slot.  My  lever  is  20"  x  %"  x  fV',  and  from  centre  to 
centre  of  pins  is  18"  long,  equals  12  times  the  length  of  stroke. 
M)-  cord  is  attached  to  a  pin  ^'/i"  from  top  pin  ;  instead  of  a  cord, 
which  I  found  stretched,  I  use  a  fine  wire.  .At  the  end  of  cross- 
head  guide  I  have  a  standard,  with  leading  pulley  attached,  so 
as  to  take  off  my  cord  equal  on  both  ends  of  stroke.  If  lam 
wrong  at  any  point,  I  will  be  glad  if  those  who  know  better  will 
show  the  fault.  The  accompanying  cards  were  taken  bj-  this 
rigging,  and  I  would  like  to  have  a  discussion  on  them.  I  make 
no  remarks  on  them  inyself,  as  I  cannot  fully  read  them  all,  but 
perhaps  some  of  your  readers  will  be  willing  to  take  the  trouble  to 
do  so.  The  exhaust  cards  were  taken  off  the  t)%"  x  12"  engine  by 
a  connection  at  the  drain  pipes  through  to  the  exhaust  about  12" 
below  cylinder.  I  inserted  into  the  exhaust  a  piece  of  'i  "  pipe 
3"  long,  the  top  half  of  pipe  cut   off  so    that    it    formed  a  channel 


;  T  Connection. — Engine,  ^J^  x  I2  in.,  80  lbs.  stea 
292  rev. ;  No.  10  dynamo,  no  load. 


for  the  steam  to  flow  to  the  indicator.  That  it  formed  no  back 
pressure  can  be  seen  by  the  cards  ofl'  the  cylinder,  which  were 
taken  after  I  inserted  this  exhaust  pipe.  From  the  exhaust  to  in- 
dicator, pipe  was  iS'  long.  My  cord  from  reducing  lever  was  led 
over  the  leading  pulley  as  for  other  cards.  To  let  out  anv  water, 
I  put  a  cock  on  right  at  indicator,  so  that  nothing  lay  there  to 
distort  card.  The  cord  I  used  then  stretched  a  little,  so  they  are 
about  's'too  long.  The  direct  connection  cards  were  taken 
when  there  was  only  indicator  cock  and  couple  and  nipple  be- 
tween cylinder  and  indicator.  I  had,  of  course,  to  change  indi- 
cator to  each  end  each  lime,  but  as  I  had  a  steady  load  it  did  not 
matter.  I  moved  the  paper  puquisely  on  the  barrel  each  time. 
In  each  case  the  head  end  is  at  the  loft  hand  side  and  the  crank 
end  at  right.  The  centre  T  connection  was  arranged  with  a 
globe  valve  at  each  end  and  indicator  in  centre.  I  could  have 
sent  more  cards  of  this,  but  those   sent    will  show   how  much  out 
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this  arrangenietH  was.  The  u'xii"  engine  is  also  an  Arming- 
ton  &  Sims,  but  had  had  considerable  tinkering  at  it  before  we 
got  it.  The  crank-pin  rims  almost  hot  nearly  all  the  lime,  and 
we  dare  not  kev  it  up  as  it  ought  to  be,  and  as  a  consequence  she 
pounds  the  whole  time.  We  have  had  the  expert  man  of  our 
village  at  it,  and  men  from  three  different  shops  of  our  neighbor- 


ing town,  but  nothing  could  be  done,  and  thus  it  has  been  for  two 
years.  These  cards  I  have  taken  just  for  my  own  enlightenment, 
and  I  trust  they  show  up  the  trouble.  Do  they  ?  The  cards  I 
■  would  like  most  to  be  figured  out    are   the  exhaust,  straight  con- 


Mr.  W'm.  Thompson  sends  the  following  answers  in  reply  to 
questions  asked  in  our  November  number  : 

"  Ontario  "  :  Point  of  cut-off  will  vary  in  direct  proportion  to  the 
load  within  reasonable  limits.  Under  ordinary  conditions,  your 
engine  at  So  lbs.  gauge  pressure,  with  a  load  of  25,000  watts,  will 
have  a  ratio  of  expansion  of  about  4.  It  is  not  economy,  in  a  smgle 
cylinder  of  this  type,  to  expand  more  than  4  times.  When  load  is 
reduced  down  to  6,250  watts,  cut-off  must  take  place  considerably 
earlier  in  the  stroke,  with  a  corresponding  increase  in  number  of 
expansions.  While  engine  is  running  underloaded,  it  would  be 
economy  to  reduce  steam  pressure  as  suggested,  so  that  point  of 
cut-off  will  be  about  X'^'"'"'^^-  This,  however,  can  only  be 
carried  out  within  reasonable  liitiits,  and  much  depends  on  style 
and  condition  of  engine.  "  Ontario  "  must  bear  in  mind  that  the 
same  degree  of  efficiency  ccnnot  be  obtained  while  running  '*  un- 
derloaded "  in  comparison  with  "  normal  "  load. 

"Subscriber";  Chimneys  are  required  for  a  two-fold  purpose, 
1st,  to  carry  off  obnoxious  gases  ;  2nd,  to  create  draft.  The  first 
requires  area,  the  second  height.  The  intensity  of  the  draft 
varies  in  direct  proportion  with  the  difference  between  external 
and  internal  temperatures,  and  any  reduction  in  the  temperature 
of  the  internal  gases,  with  the  temperature  of  external  air  remain- 
ing constant,  directly  affects  the  intensity  of  the  draft.  I  would 
refer  "  Subscriber  "  to  the  report  of  a  test  made  on  the  boilers  of 
the  Armour  Packing  Company  at  Kansas,  to  determine  the  saving 
effected  by  the  use  of  "  Green's  Economizers,"  and  published  in 
Power  for  July  or  August  last.  In  this  report  "  Subscriber  "  will 
observe  very  clearly  that  as  temperature  of  flue  gases  decreased 
readings  of  draft  gauge  also  decreased,  as  well  as  combustion  of 
fuel  per  square  foot  of  grate  surface  per  hour.  The  fact  that 
"  Green's  Economizers  "  can  be  used  with  natural  draft  is  due  to 
many  causes,  chiefly  to  two  :  ist,  draft  previous  to  installation  of 
economizer  was  sufficiently  good  ;  2nd,  use  of  economizer  may 
effect  a  saving  in  fuel  ranging  from  1  to  50  per  cent.,  and  required 
combustion  of  fuel  per  square  foot  of  grate  surface  per  hour  is 
correspondingly  less.  The  life  of  pipes  would  depend  upon  four 
things:  1st,  quality  of  material  and  workmanship;  2nd,  circula- 
tion and  corrosive  action  of  water  on  inner  face  of  pipes  ;  3rd, 
depositing  of  scale  forming  materials  from  the  water  ;  4th,  action 
of  corrosive  acids  generated  from  the  fuel  (such  as  sulphurous, 
sulphuric  and  nitric  acids).  A  given  quantity  of  heat  is  required 
to  heat  a  given  quantity  of  water  to  a  given  temperature.  This  is 
the  same  whether  heat  is  applied  by  fuel  or  steam.  I  consider 
heating  feed  water  with  live  steam  a  loss,  and  should  only  be  used 
where  no  better  method  can  be  had,  and  then  only  because  it  pre- 
vents undue  expansion  and  contraction  of  boiler  plates  and  fittings 
due  to  cold  water  being  pumped  into  the  boiler. 

"  Subscriber  "  writes  :  I  had  been  using  two  boilers,  but  the 
manager  decided  to  operate  one  only,  on  the  ground  of  economy. 
The  small  boiler  is  5  X  13,  and  the  large  boiler  now  used  6x  16, 
rated  at  120  h.p.  It  is  being  forced  to  do  the  work  of  the  two. 
The  engine  is  150  h.p.,  and  there  is  a  i_^-inch  pipe  running  from 
boiler  through  the  shop  to  dry  lumber.  Shavings  are  used  for 
fuel.  Do  you  think  we  are  effecting  a  saving  by  using  only  one 
boiler  ? 

Answer. — "  Subscriber  "  does  not  say  what  power  the  150  h.p. 
engine  actually  develops.  If  steam  required  for  engine  and  dry- 
ing purposes  requires  single  boiler  to  be  forced,  there  is  certainly 
no  economy  in  using  only  one  boiler.  Forcing  a  boiler  past  its 
capacity  is  extremely  hazardous,  and  liable  to  lead  to  serious  re- 
sults. It  is  also  a  wasteful  practice,  as  process  of  combustion 
cannot  be  carried  out  properly  when  fires  have  to  be  forced.  If 
consumer  could  give  quantity  of  water  required  to  be  evaporated 
hourly  a  v^-y  much  clearer  opinion  could  be  offered. 


"  N.S."  writes  :  Will  you  kindly  let  me  know  how  storage  bat- 
teries are  charged.  Can  they  be  charged  from  an  alternating 
current  ? 

Answer. — Storage  batteries  cannot  be  charged  by  an  alternat- 
ing current  ;  if,  however,  the  current  supplied  by  an  alternating 
generator  be  rectified  in  any  way,  then  it  can  be  used  to  charge 
them.  Storage  batteries  are  charged  by  being  connected  across 
the  mains  of  an  ordinary  direct  current  source  of  supply,  like  a 
lamp  or  other  load,  and  left  in  circuit  until  the  instruments  used 
with  them  indicate  that  they  are  charged.  Batteries  are  not  ap- 
paratus that  an  inexperienced  man  should  play  with  ;  they  are 
rather  expensive,  delicate,  and  apt  to  get  out  of  order  if  not  very 
carefully  charged  and  discharged.  If  properly  cared  for,  they 
can,  in  certain  conditions,  be  a  valuable  auxiliary  to  a  plant. 


nection  and  direct  connection.  Of  course,  if  any  one  would  go 
into  more  of  them,  I  think  it  would  be  generally  appreciated. 
Would  there  be  any  advantage  in  carrying  a  higher  or  lower 
pressure  for  the  different  loads  ?  "Amateir.  " 


Proposals  for  the  construction  of  electric  railways  in  the  city  of 
St.  Petersburg  are  being  considered.  There  will  be  eight  miles 
of  these  tramways,  with  four  central  stations  and  a  number  of 
side  stations.  Fares  will  be  about  two  cents  first  class  and  about 
one  cent  second  class.  Thepromotersof  the  railroads  have  asked 
for  a  concession  for  forty  years,  giving  the  city  the  option  to  pur- 
chase after  twenty  years. 

At  the  present  session  of  the  Ontario  Legislature  the  following 
companies  will  seek  incorporation  to  build  electric  railways  : 
Bothwell  &  Florence  Electric  Railway  Company ;  Chatham  City 
&  Suburban  Railway  Company  ;  Toronto  and  York  Railway 
Company  ;  Smith's  Falls,  Rideau  &  Southern  Electric  Railway 
Company  ;  Seine  River,  Foby  and  Fort  Frances  Railway  Com 
pany  ;  and  Sandwich,  Windsor  and  Amherstburg  Railway  Com 
pany.  The  Hamilton  and  Dundas  Street  Railway  Company,  the 
Kingston,  Portsmouth  and  Cataraqui  Electric  Railway  Company, 
and  the  Toronto  and  Scarboro'  Electric  Railway,  Light  &  Power 
Company  will  seek  amendments  to  their  charters. 
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WEBSTER  SYSTEM  OF  STEAM  HEATING. 

Referring  to  the  discussion  on  exiiaiist  steam  heat- 
ing which  has  recently  appeared  in  our  "  Questions  and 
Answers"  department,  Messrs.  Darling  Brothers,  Mont- 
real, Canadian  representatives  of  the  Webster  patent 
system  ot  exhaust  steam  heating,  write  as  follows  : 

"When  the  Webster  system  was  first  introduced  in 
Canada  and  the  United  States,  steamfitters  would  bid 
upon  a  gravity  system  and  then  add  cost  of  the  Webster 
system,  resulting  in  a  prohibitive  figure  for  the  work  in 
most  cases.  .After  some  experience  they  now  estimate 
the  cost  of  a  gravity  system  and  offer  to  install  the 
Webster  system  at  the  same  figure,  and  in  some  in- 
stances for  less  money.  We  offer  the  Webster  system 
entirely  on  its  merits  and  economies,  claiming  it  well 
worth  the  price,  when  compared  with  systems  offering 
no  similar  advantages.  In  fuel  economies  alone  we 
have  the  most  accurate  data,  taken  from  indicator  cards, 
where  the  engineer  was  entirely  impartial,  showing  that 
a  back  pressure  of  ten  pounds  on  the  engines  caused  a 
loss  of  fuel  equal  to  29%,  and  an  efficiency  equal  to  that 
percentage  resulted  from  the  application  of  the  Webster 
system.  The  extent  to  which  we  can  reduce  pipe  and 
valve  sizes,  the  discarding  of  all  forms  of  air  valves,  the 
less  labor  required,  are  incidental  only,  and  permit  the 
installation  of  the  Webster  system  at  a  cost  not  exceed- 
ing a  first-class  gravity  system." 


PRESENTATION  TO  MR.  JAMES  MILNE. 

For  several  years  Mr.  James  Milne  has  been  con- 
nected with  the  Terauley  street  electric  light  station  in 
Toronto,  formerly  as  superintendent  for  the  Incandes- 
cent Light  Company,  and  since  its  amalgamation  with 
the  Toronto  Electric  Light  Companj',  as  superintendent 
for  the  latter  company.  A  few  weeks  ago  it  was 
announced  that  he  had  resolved  to  sever  his  connection 
with  the  company  to  assume  the  management  of  the 
Weeks-Eldred  Company,  general  contractors  and  manu- 
facturers of  the  Jones  underfeed  mechanical  stoker. 
General  regret  was  expressed  among  the  employees, 
and  as  a  token  of  their  appreciation  Mr.  Milne  was 
presented  with  an  illuminated  address,  accompanied  by 
a  marble  clock.  Mr.  Henry  Amos,  foreman  of  the 
meter  department,  made  the  presentation.  The  address, 
which  was  signed  by  over  thirty  employees,  was  as 
follows  : 
To  James  Milne,  Esg. 

De.\r  Sir, — We,  the  employees  of  the  Incandescent  Electric 
I-ight  Co.,  have  learned  with  regfret  that  you  are  about  to  leave 
us  and  sever  your  connection  with  the  company.  We  take  this 
opportunity  to  place  on  record  our  appreciation  of  your  straight- 
forward and  manly  treatment  of  us,  and  of  your  distinguished 
abilities  displayed  in  the  discharge  of  the  duties  of  the  office  of 
superintendent  of  the  company  for  the  past  five  years.  As  a  small 
mark  of  the  esteem  in  which  you  are  held  by  us,  we  beg  to  present 
you  with  this  marble  rlock,  and  although  its  intrinsic  value  is  not 
much,  it  will  serve  to  keep  us  in  remembrance. 

We  wish   you  complete    success  in   your  new    position,  ami  for 
Mrs.  Milne,  yourself  and  family,  i.ONC  life  AND  prospekiiv. 
Henry  Amos  J.  G.  Groi  ceeer 

[Signed  I  CUAS.   MOSELEV  Wll.l.IAM  GODDARI) 

Alex.  UurHERi-ORi)      Wm.  Pike,  &c. 

Mr.  Milne  replied  in  a  happy  speech,  referring  to  the 
harmony  that  had  always  existed  between  the  employees 
and  himself.  Mr.  J.  G.  Croucher  and  others  followed, 
emphasizing  the  kindly  sentiments  expressed  concerning 
Mr.  Milne  in  the  formal  address. 

Mr.  Milne  takes  to  his  new  position  ability  of  high 
order,  coupled  with  a  full  stock  of  energy.  When  to 
these  is  added  the  advantage  of  a  valuable  training  and 
experience  in  engineering,  it  will  be  apparent  that  in  his 
present  position  he  is  likely  to  prove  himself  to  be  the 
right  man  in  the  right  place. 


INEFFICIENCY  OF  STEAM  PUMPS. 

Toronto,   .Nov.  23,  1897. 

To.llcEdil„roflh.;CANAI.IlN    ElECTKICAL    NeWs. 

Dear  Sir, — No  economy  should  be  too  small  to  re- 
ceive the  attention  of  a  (.areful  manager.  I  recently 
heard  of  one  which  I  commend  to  all.  Steam  pumps 
for  boiler  feeding,  I  claim,  are  a  very  inefficient  appar- 
atus, and  could  be  replaced  by  either  power  pumps 
operated  off  the  shafting,  or  by  others  actuated  by  an 
electric  motor.  In  either  case  the  power  consumed  in 
the  mere  forcing  of  water  against  the  boiler  pressure 
would  be  a  very  inappreciable  item,  whereas  if  the  quan- 
tity of  steam  consumed  by  a  steam  pump  could  be 
measured,  it  would  be  found  quite  considerable.  It  is 
seldom,  it  ever,  required  to  pump  while  getting  up 
steam,  and  indeed  it  might  always  be  arranged  to  pump 
the  boiler  full  after  shutting  down  ;  the  actual  annual 
saving  in  coal  consumed  would  be  found  to  considerably 
more  than  pay  interest  on  the  cost  of  the  apparatus, 
whether  a  power  or  steam  pump  were  used. 

I  would  be  pleased  to  learn  the  views  of  others  inter- 
ested in  the  subject. 

Yours  truly, 

"  Engineer.  " 


TRADE  NOTES. 

The  Royal  Electric  Co.  is  shipping  the  Hamilton  Electric  Light 
&.  Power  Co.  one  of  their  single  phase  2000  light  alternators, 
with  station  apparatus,  etc. 

The  W.  A.  Johnson  Electric  Company,  Toronto,  have  removed 
fVom  York  street  to  134  King  street  west,  where  they  have  more 
commodious  and  convenient  offices  and  warerooms.  This  com- 
pany are  representatives  of  the  celebrated   Wagner  transformers. 

Roberval,  Que.,  is  to  have  an  electric  light  plant.  Mr.  B.  .A. 
Scott,  who  has  the  matter  in  charge,  has  placed  an  order  for  the 
Crocker  special  turbines  with  the  Jenckes  Machine  Co.,  of  Sher- 
brooke,  Que.,  to  be  delivered  in  ten  days. 

The  Canadian  Cotton  Mills,  of  Milltown,  \.H.,  have  closed  a 
contract  with  the  Royal  Electric  Co.  for  one  of  their  30  k.w. 
"  S.K.C."  two  phase  dynamos,  wound  to  deliver  1 10  volts  to  the 
service  mains.  Within  the  last  eight  weeks  this  is  the  third  large 
manufacturing  establishment  to  install  one  of  these  machines  of 
the  Royal  Electric  Co.s  make,  the  Penman  .Mfg.  Co.,  of  Paris, 
and  the  Cockshutt  Plow  Co.,  of   Brantford,    being  the  other  two. 

Mr.  J.  H.  Walker,  who  for  many  years  was  manager  of  the 
Canadian  Rubber  Company's  Toronto  branch,  has  recently 
severed  his  connection  with  the  company  and  established  a  whole- 
sale agency  for  rubber  goods  at  No.  88  Bay  street,  Toronto.  Mr. 
Walker's  long  and  valuable  experience  in  handling  this  line  of 
goods,  coupled  with  his  personal  qualifications,  will  doubtless 
enable  him  to  make  satisfactory  business  connections  and  win 
success  in  his  new  venture. 

We  are  advised  by  the  Packard  Electric  Co.,  of  St.  Catharines, 
Ont.,  that  they  have  recently  imported  from  England  a  sand  blast 
frosting  machine,  which  will  enable  them  to  produce  frosted  lamps 
superior  to  those  which  have  been  previously  placed  upon  the 
market.  The  fine  frosling  produced  by  this  machine  absorbs 
much  less  of  the  light  than  an  ordinary  frosted  lamp.  This  com- 
pany are  also  in  a  position  to  do  any  style  of  fancy  frosling, 
bringing  out  letters,  monograms  anil  any  desired  design  upon 
lamps  to  be  used  for  decorative  purposes. 


PUBLICATIONS. 

"  The  Element.uy  Principles  of  Machine  Design  "  is  a  valuable 
little  book  by  J.  G.  A.  Meyer,  and  published  by  the  Industrial 
Publishing  Company,  New  York.  It  treats  of  the  subject  in  a 
clear  and  concise  m.-inner,  and  is  well  illustrated. 

The  Power  Publishing  Company,  New  York,  have  favored  us 
with  a  copy  of  a  very  useful  and  comprehensive  book,  entitled 
"  Power  Catechism."  It  contains  what  are  claimed  to  be  coirect 
.mswers  to  numerous  questions  covering  the  main  principles  ot 
steam  engineering  and  the  transmission  of  power,  and  should  be 
of  special  assistance  in  preparing  students  for  examinations. 
Profusely  illustrated,  carefully  prepared  and  neatly  printed,  a 
volume  of  considerable  merit  is  presented. 
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Educational 


IMTRODTJCTORY 

\flcr  malurc  ddibenilion  ihe  publisher  of  this  journal  has  decided  10  devote  a  certain  amount  of  space  each   month   to  what   may  be  termed  .,  ,1,, 

Deoartmeni,  wherein  both  mechanical  and  electrical  formula  and  mathematical  problems  will  be  discussed,  illustrated,  and  as  far  as  possible  rule  and  example  given.  A"°e 
miunl  of  the  eililor,  I  have  with  pleasure  undertaken  to  contribute  to  this  department  resularly  each   month,   and   before  discussing  actual  mathematical  problems,  wisn  to 

bnclly  '"|\;^";|';,J:|'',''"te'  ",  .'hUdepanment  is  chiefly  to  increase  the  \-alue  of  an  already  valuable  paper,  by  placing  in  the  hands  of  every  engineer  who  has  any  knowledge 
of  the  rudimentary  principles  of  mathematics,  such  matter  as  will  enable  him  by  a  little  study  to  master  the  most  intricate  mechanical  and  electrical  formula.  Many  ot  our 
most  valuable  engineering  works  and  publications  fron  time  to  time  contain  formula  that  is  in  many  ca.ses  but  vaguely  understood,  and  very  often  entirely  misunderstood,  tnus 
remierinc  an  otherwise  valuable  work  pnictically  valueless  to  the  reader.  ^  ,.  . ,       ,   .       ■       . 

renueri  k  particular  point  our  calculations  should  commence  became  a  matter  of  serious  thought,  and    past   experience   had  to  be  carefully  considered,  bearing  in 

'^  ■■  •         •  •  •       J ^--  L__     ., ■.    r.„-    -'   -^--umstance.s,  been  deficient,  and  many  others  who,  through  lack  of 

experience   the  great    nrcessily   of  having  a  thorough  elementary 

em   arriving   at   a   satisfactory  conclusion  ot  h'      -     '  -- -...  - 

thorough  knowledge  of' the  principle  of  mathematics  involved,  I  have  decided  to  commence  at  a  point  and  carry  out  the  program'ue  outlined 
the  foundation  and  advancing  by  easy  singes  until  the  principles  underlying  the  most  obtuse  and  difficult  formula  can  be  readily  explained  and 
lages  to  be  derived  from  an  education  of  this  kind,  coupled  with  practical  mechanical  ability,  i 

The  programme  which  has  been  outlined  for  the  succeeding  nine  months  will  embrace  . 
Decimal  KKACrioNS — Definitions  and  explanation  of  principles  of,  and  method  of  reduction  to^common  fractions,  and  vice 
SouARK  ANo  Circular  Mkasi'RK— Definition  and  explanation  and  practical  tiemonstrati 
Cubical  AND  CvLiNDRiCAL  MEA.suREMliNTS—Definitionsa 
SQt'AKK  ANi>  Cl'liE  KuoT— Definitions  and  expli 
Saketv  Valve  Calculations — (Spring  and  Ll   .-  -,^     . 
Boiler  Cd.vstruction— Stays,  rivets,  joints  and  seams,  iron  and  steel  plate— strength  of,  with  formula  and  practical  d 

It  Ls  not  the  intention  to  fill  these  columns  with  a  mass  of  figures  hastily  compiled  without  reference  to  any  particular  object ; 
carefully  thought  out,  and  only  such  information  given  as  will  be  of  use  to  you,  and  an  effort  will  be  made,  based  on  experience  and  a 
his  series  of  tests  complete  in  every  particular. 


lust  at  what  particular  point  our  calculations  shoula  commence  became  a  matter  01  serious  tnou^n 
mind  the' fact  that  there  are  many  really  good  engineers  whose  early  education  has,    through   force   of  Clrc 
opportuniiy,  have  not  been  able  t  .  review  their  early  education  for  years.     Knowing   by  observation   and 
education  fiefoie  altempting  to  digest  and  calculate  problems,  and  the  alnriost  utter  impossibility  of  the   stuc 


nderstood  to  require  comment. 


xplanations  of,  with  practical  hir 
s-H(Spring  and  Lever  Types)— Principles  of,  with  practical  demonstrations. 


vithout  i 
1  this  journal — commencing  at 
iily  understood.     The  advan- 


the  contrary,  every  problem  will  be 
vledge  of  the  requirements,  to  make 

Wm.  TllOMlSON. 
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APPLICATION  OF  OHM'S  LAW. 

(Continued.) 

In  our  last  article  we  dealt  with  the  application  of  Ohm's  law 
10  what  may  be  termeti  single  conductor  circuits,  where  the 
source  of  electrical  energy  may  be  either  a  battery  or  a  dynamo, 
as  the  case  may  require.  In  this  article  we  will  briefly  illustrate 
by  example  the  application  of  Ohm's  law  lo  porlions  of  circuits, 
and  also  to  divided  or  shunt  circuits. 

PORTIONS  OF  CIRCUITS. 

.\ll  portions  of  a  single  circuit  must  of  necessity  receive 
the  same  current,  but  the  electromotive  force,  or  what  is  usually 
styled  difference  of  potential,  or  drop  in  potential,  and  resistance, 
may  vary  to  any  extent  in  different  sections  of  the  circuit. 

Example  (4)  :  .\  generator  maintains  a  constant  EMF  of  no 
volts  between  its  terminals.  The  terminals  are  connected  to  and 
current  is  passed  through  a  series  of  four  coils,  one  having  a  re- 
sistance of  50  ohms,  one  25  ohms,  one  12.5  ohms,  aud  one  6.25. 
Paying  no  attention  lo  the  resistance  of  the  conductors  between 
these  coils,  what  is  the  E  M  F  between  the  terminals  of  each  coil? 

A  solution  of  this  problem  can  best  be  reached  by  application 
ot  principle  laid  down  in  rule  3,  viz.:  That  the  electromotive  force 
varies  directly  with  the  resistance  and  with  the  current. 

In  this  case  we  wish  to  find  EMF  at  given  points  on  the  line, 
when  R  alone  of  coil  is  known.  The  total  R  of  the  four  coils  is 
93.75  ohms  ;  calling  the  coils  i,  1,  t„  and  4,  and  the  difference  of 
potential  at  their  terminals  E',  E-,  E ',  E*,  we  get  the  proporlion. 


As 


50 


93-75 


The  total  resistance  of  the  circuit  is  the  internal  resistance  of 
the  generator  =  10  ohms;  the  resistance  of  the  conductors,  of 
which  no  account  has  been  taken,  and  the  resistance  of  the  four 
coils  =  93.75  ohms. 

10  +  93.75=  '°3-75  ohms,  total  R  of  line. 
Then  to  find  required  EMF  of  generator  to  maintain  a  current 
of  1.2  amperes  through  a    resistance   of   103.75    ohms,    we   must 
apply  rule  2. 

E  =  RC, 
or  1.2  X  103.75=  '24-5  volts,  required  EMF  of  generator. 

STRENGTH  OF  BOILERS. 

Having  determined  the  strength  of  the  boiler  at  the  joints,  we 
next  require  to  determine  safe  working  pressure,  thickness  of 
plate,  tensile  strength  per  sectional  inch,  etc. 

A  standard  boiler  is  said  to  be  42  inches  in  diameter  and  have  a 
safe  working  pressure  of  100  pounds  per  square  inch,  if  con- 
structed in  best  manner  of  iron  plate  one-quarter  inch  thich,  hav- 
ing a  tensile  strength  of  48,000  pounds  per  sq.  inch  of  section. 

From  this,  then,  we  can  construct  the  following tbrmula  to  deter- 
mine the  safe  working  pressure  of  any  boiler  : 
TS  X  2T  X  %  strength  of  joint 

DxFS  =^' 

and  from  this  we  require  but  a  slight  transposition  to  construct  a 
formula  to  determine  either  the  diameter  or  thickness  of  plate  re- 
quired to  conform  to  this  standard,  and 

D  X  P  X  FS 

-  =  2T-^  2  =  T,  and 


^     ::  1 10  volts  :  ^, 
12.5  E' 

6.25  E' 

Then  working  out  the  problem  by  regular  rules  of  proporlion, 

we  get 

EMF  of  E>  =58.7  volts. 
E  M  F  of  E=  =  29.3      // 
E  M  F  of  E"  =  14.7      II 
EMF  of  E*=  7.3      ,, 

An  examination  of  the  problem  will  also  prove  lo  the  student 
the  theory  of  the  statement  that  all  portions  of  a  single  circuit 
must  receive  the  same  current.  Taking,  for  example,  total  resis 
tance  of  line  at  93.75  ohms,  and  E  M  F  at  terminals  of  generator 
at  1 10  volls,  and  applying  rule  No.  i,  we  get 

E  no 

C  =  TT  or  =1.17  amperes. 

K         93-75 
Applying  the  same  principles  to  the  coils,  E',  E-,  E'  and  E*,  we 
find  that  current  at  terminals  of  each  is  the  same. 

Exainple  (5) :  Suppose  the  same  external  circuit  was  connected 
to  a  generator  having  a  resistance  of  10  ohms.  The  E  M  F  of  the 
50  ohm  coil  has  been  found  to  be  60  volts,  what  is  the  E  M  F  at 
the  terminals  of  the  generator,  and  what  would  be  the  E  M  F  of 
the  generator  on  open  circuit. 

The  total  R  of  our  coils  has   been    found  to  be  93.75  ohms,  and 
by  rule  3  we  tlemonslrale  that,  as    the    resistance  of  the  coil  is  to 
the  total  R  of  the  circuit,  so  is  Ihe    E  M  F   at  the  terminals  of  the 
coil  to  the  E  M  F  at  the  terminals  of  the  generator. 
Or,  as  50  :  93.75  ::  60  :  x, 

and  .•.  x=  1 12.5  E  M  F  at  terminals  of  generator. 
By  following  rule  l,  we  find  the  current  at  Ihe  termi.ials  of  coil 
No.  I  to  be 

fg=i.2  amperes. 


TS  X  7„ 
TS  X  2T" 


=  D. 


PxFS 

This  formula  refers  to  any  boiler,  no  matter  whether  constructed 
of  iron  or  steel,  48,000  pounds  being  taken  as  the  tensile  strength 
for  iron,  and  60,000  pounds  being  laken  as  the  tensile  strength  for 
steel,  and  four  being  taken  as  a  factor  of  safety  in  each  case 
when  boiler  is  constructed  in  best  manner. 

Example  (i) :   Find  the  safe  working  pressure  of  an  iron  boiler, 
made  in  best  manner,  joints  having   a   sectional  strength  equiva- 
lent to  70°/^  of  solid  plate  ;   boiler  being  42  inches  in  diameter  and 
having  plate  y%  of  an  inch  thick. 
TS  X  2T  X  %  _  ^     48,000  X.  75) 

DxFS     ~ 
pressure. 

Same  boiler 
60,000  X .75  x .70 

42x4 
pressure  for  steel. 

Example  (2)  :  Find  the  required  thickness  of  plate  (steel)  re- 
quired in  a  boiler  five  feet  in  diameter,  to  carry  a  safe  working 
pressure  of  100  pounds  to  the  square  inch,  sectional  strength  of  a 
triple  rivetted  joint  being  7o7„  of  strength  of  solid  plate. 

D  X  P  X  FS 

■  =  2T, 


—  =  150    pounds,     safe    working 


42x4 

steel  would  become  : 

=  187.5    pounds   per   square    inch    safe    working 


TS  X  7„ 
60"  X  1 00  x  4 
60,000  X  .70 


=  2T  = 


24,000 
42,000 


=  .571  4-  2  =  .285  inches,  or  nearly  /^  inch,  required  thickness 
of  plate. 

Example  :   What  diameter  should  a  boiler  be  when   constructed 
ol  iron  made    in  best  manner  and    with    Yz    inch  plates,    working 
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pressure  to  be  200  pounds  per  square  inch,  joints  and  rivet  sec- 
tions having-  a  tensile  strength  equal  to  .70%  of  strength  of  solid 
plate, 

T  S  X  2T  X  %     „     48,000  X  I.  x.7o_33.6oo 

800 


-  =  D  =  -'- 


P  X  FS  200 

Same  boiler  constructed  in  steel : 

60,000  X  I.  X  .70     42,000 
800 


=  42  inches. 


=  52.5  inches. 


Example  :  Find  the  strain  per  sectional  inch  on  a  boiler  42 
inches  in  diameter,  having  ^  inch  plate  and  having  a  working 
pressure  of  100  pounds  per  square  inch. 

Formula  : 

•T-s  =  ^''*'^='°°''"*"- 
2T  .5 

plate. 


=  8400   pounds    strain    per   sectional    inch  of 


STEEL   FIRNWCES   .\ND    FLIES. 

The  Canada  Steamboat  Act  provides  that  the  external  working 
pressure  to  be  allowed  on  plane  circular  steel  furnaces  and  flues 
when  subjected  to  such  pressure,  when  the  longitudinal  joints  are 
welded  or  made  with  a  butt  strap,  shall  be  determined  by  the 
following  formula  :  90,000  x  the  square  of  thickness  of  plate  in 
inches  -^  (length  in  feet  +  i )  x  diameter  in  inches  equals  the  working 
pressure  per  square  inch,  provided  it  does  not  exceed  that  found 
by  the  following  formula  : 

8,000  X  T" 

T"  thickness  in  inches. 

D"  diameter  in  inches. 

The  length  to  be    measured  between    the  rings,  if  the    fuanace  is 

made  with  rings. 

Example  :  Find  the  working  pressure  of  a  circular  flue  36  inches 

in  diameter,  6  feet  long  and  made  of  ^  inch  steel  plate. 

90,000  X  i^  =     90,000  X  .  1 406     1 2654 

-7^ r rr-= ;; = =  ^o  pounds  workmiJf  pressure. 

(6-l-i)x36  7x36  252       ^    ^  ^*^ 

^,      ,      8,000  X  T"     8, 000  X.  17; 

Check:     ■     p„        =    '       ^^  ^'-^  =  83.3  lbs. 

The  collapsing  pressure  of  a  plane  circular  furnace  tube  is 
found  by  the  following  formula  : 

806,300  X  T- _ 
D.  L         ~ 
Wh^n  T  equals  thickness  of  plate  in  inches. 
D  equals  diameter  of  flue  in  inches. 
L  equals  length  of  flue  in  feet. 
Example:  What    is  the   collapsing  pressure    of  a    furnace  tube 
whose  diameter  is  36  inches,  length  6  feet    and  thickness    of  plate 
}i  inch  ? 

806,300  X  .i4o6_  1 13,365.7? 
36  X  6  216 


-  =  524.84. 


CORRIGATED   STEEL   FURNACES   AND   FLIES. 

Steel  flue  furnaces,  when  new,    corrugated  and  machine  made, 

and   practically    true   circles,  the  working  pressure    is  found    by 

the  following  formula,  provided  that  the   plane  parts   at  the   ends 

do  not  exceed    six    inches  in  length,    and  the   plates  are  not   less 

than  ,',,  of  an  inch  thick  and  furnace  made  in  one  length. 

12,500  X  T"  ,  . 

Y^,, =  workmg  pressure. 

And   for  corrugated  iron    furnaces  made  similarly  the  following 
formula  can  be  used  : 

10,000  X  T" 


D" 


-  =  working  pressure. 


Example :  Find  the  working  pressure  allowable  on  a  corru- 
gated steel  furnace  flue  42  inches  wide,  7  feet  long  and  ^i  thick- 
ness of  plate, 

1 2,500  X. 375 
42 

Find  the  working  pressure  allowable  on  same  furnace  con- 
structed in  iron. 

10,000  X  .375 
42 


'■ — -  =  1 1 1.6  pounds. 


=  89.3  poinids. 


The  electric  light  company  at  Dartmouth,  N.  S.,  have  offered 
to  dispose  of  their  plant  to  the  town  for  $30,000.  By  agreement 
they  are  bound  to  give  the  corporation  the  first  right  of  purchase. 
The  citizens'  committee  has  reported  thai  the  plant  is  not  suited 
to  the  requirements  of  the  town,  and  it  is  probable  thai  arrange- 
ments will  be  completed  with  a  New  V'ork  company,  represented 
by  C.  K.  Corsaut,  to  purchase  the  plant.  This  company  have  in 
view  the  development  of  the  water  power  at  Fall  River,  at  an 
expenditure  of  $100,000. 


PERSONAL. 

.Mr.  J.  B.  Kelly,  of  Blyth,  Ont.,  has  accepted  the  position  of 
manager  of  the  Goderich  electric  light  plant. 

Mr.  Chas.  \V.  Hagar,  formerly  manager  of  the  Royal  Electric 
Company,  Montreal,  has  been  appointed  manager  of  the  Dominion 
Burglary  &  Guarantee  Company. 

Mr.  J.  F.  Richardson,  chief  electrician  of  the  Canadian  Pacific 
Railway,  has  just  returned  from  the  Yukon,  where  he  surveyed 
the  route  for  a  telegraph  line  over  Chilcoot  Pass. 

Mr.  Shirley  Davidson,  of  Montreal,  has  accepted  a  position  as 
electrical  engineer  in  Jamaica.  Mr.  Davidson  was  captain  of 
McGill  University  football  team,  and  is  an  all-round  athlete. 

We  regret  to  learn  that  .Mr.  F.  S.  Barnard,  manager  of  the 
British  Columbia  Electric  Railway  Company,  is  suffering  from  a 
broken  leg,  the  result  of  being  thrown  from  his  buggy. 

Mr.  Peter  Patterson,  superintendent  of  the  National  Tube 
Works  Co.,  McKeesport,  Pa.,  was  recently  promoted  10  the  posi- 
tion of  consulting  engineer.  Mr.  A.  M.Saunders  has  been  ap- 
pointed superintendent. 

Mr.  W.  L.  Bird,  of  Bracebridge,  Ont.,  at  present  taking  the 
course  in  electrical  engineering  at  the  Canadian  General  Electric 
Company's  works  in  Peterboro',  has  accepted  a  position  with  the 
Lachine  Rapids  Hydraulic  &  Land  Co. 

Mr.  F.  B.  Brothers,  superintendent  of  construction  on  the  Mont- 
real Street  Railway,  left  a  foitnight  ago  for  Jamaica,  in  connec- 
tion with  the  proposed  electric  railway  at  Kingston.  Mr. 
Brothers  expects  to  return  to  Montreal  in  a  short  time. 


LEGAL  DECISIONS. 

.A  CASE  of  considerable  interest  was  heard  at  Stratford,  Ont., 
last  month,  being  an  action  for  damages  brought  by  Cyrus  Hack- 
ing against  H.  P.  Dwight,  president  of  the  G.N.W.  Telegraph 
Company.  Hacking,  who  was  an  operator  employed  by  Messrs. 
Gladwin  &  Donaldson,  brokers,  of  Buff'alo,  wrote  the  latter  firm, 
who  had  leased  a  wire  in  Western  Ontario  from  the  Great  North- 
western Telegraph  Company,  intimating  that  they  were  being 
overcharged  by  the  G.N.W.  Telegraph  Company.  The  letter 
was  shown  to  President  Dwight,  who  wrote  Gladwin  &  Donald- 
son to  the  eftect  that  Hacking's  epistle  was  "a  piece  of  gratuitous 
impertinence,  "  and  that  Hacking  "was  on  the  black  list  for  some 
time  and  was  likely  to  remain  there."  Hacking  complained  that 
Dwight's  letter  was  libellous  and  claimed  damages.  The  jury 
returned  a  verdict  for  Mr.  Dwight,  asserting  that  there  was  no 
libel. 


The  American  Society  of  Mechanical  Engineers  met  in 
New  '\'ork  this  month,  and  from  the  number  and  value  of  the 
papers  presented  the  proceedings  must  have  been  of  more 
than  usual  interest.  Mr.  F.  R.  Hutlon,  12  West  Thirty-first 
street,  New  York,  is  secretary  of  the  society. 

The  annual  statement  of  the  Cornwall  Street  Railway  Company, 
recently  issued,  showed  a  total  year's  business  of  $25,282.68,  made 
up  as  follows:  Passenger  receipts,  $16,557.35;  freight,  $1,661.47; 
other  sources,  $7,063.80.  The  operating  expenses  were  $20,- 
172.81,  the  items  being  salaries,  repairs,  fuel,  snow  sweeping,  in 
surance  and  sundries.  The  bond  interest  was  $2,500,  and  the 
account  interests  $1,250,  leaving  a  net  profit  of  $1,3^9.87.  The 
capital  stock  of  the  company  is  $150,000,  and  it  has  in  the  treasury 
$33,800. 


C.  E.  SHE:X>RICIi: 

M.inuracliuer  of-^^M  SHERBROOKE,  (JtTE. 


Licensee  of  tlie  Whitney  Elcctricil  Instrument 

Company's  Patents  in  Canada. 

alroni/c  Home  Indu-^lrics.         ON-         All  I  .isk  is  a  Irial. 


FOR  SALE    CHEAP 


.\  new  100  kilowatt,  125-voll  multipolar  direct  current  dynamo  ; 
latest  steel  frame  type,  with  iron-clad  armature;  a  most  complete 
set  of  station  attachments  ;  suitable  for  incindescent  lighting, 
with  a  capacity  of  2,000  sixteen  candle  power  lamps,  or  for  power 
or  electro-chemical  purposes;  has  never  been  used  only  for  a  lest. 

For  parliculars  apply  to  E.  H.  HiLliOR.M,  74  Brunswick  .Ave., 
Toronto,  or  to  John  'Tolmie,  Kincardine. 

The  Ontario  Peoples  Salt  and  Soda  Co.,  Limited, 
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ELECTRIC  RAILWAY  DEVELOPMENT. 

An  exeliaiifje  gives  some  interesting  firgures  relative 
to  the  development  of  electric  railways  in  the  United 
States  : 

Ten  years  ago  there  were  only  86  miles  of  electric 
railway  track  in  the  United  States.  Now  there  are  over 
14,000  miles.  In  these  ten  years  street  railway  propul- 
sion has  been  revolutionized.  Horse  cars  have  disap- 
peared entirely  from  most  of  the  lines  and  will  soon  be 
curiosities,  cable  lines  have  probably  reached  their 
maximum  mileage,  while  the  number  of  electrically 
operated  cars  has  grown  from  172  to  37,000.  These 
are  some  of  the  impressive  facts  shown  by  the  following 
table,  taken  trom  an  article  in  the  Western  Electrician, 
entitled  "  A  Decade  of  Electric  Railway  Development:" 

January  i 
1 888         i8g7 

Total    number    of  operating    street   railway    com- 
panies in  the  United  Slates 615  806 

Number   of  street    railway    systems    operated    by 

horses 566  1 67 

Number   of  street  railway   systems    operated    by 
rable 18  38 

Number  of   street    railway   systems   operated    by 
steam  dummies  (not  including  elevated) 35  33 

Number  of  street    railway    systems    operated    by 
electricity 21  (198 

Mileage  of  horse  car  track 5.474         i.oio 

Mikage  of  cable  track 2  ]  7  515 

Mileage   of  steam    dummy   track,   (not    including 

elevated) 216  145 

.Mileage  of  electric  track 87       >  3.580 

Total  mileage  of  street  car  tracks 5.993  '5'^5o 

Number  of  horse  cars 2 ',736  3.664 

Number  of  cable  cars 2,777  5'957 

Number  of  steam  dummies  and  cars 423  318 

Number  of  electric  cars 172  37,097 

Total  number  of  slieet  cars,  all  descriptions.  .25,108       47,036 

In  1888  the  horse  car  tracks  represented  over  gi  per 
cent,  of  the  total,  and  the  electric  railway  tracks  a  little 
over  I  per  cent.  At  the  commencement  of  this  year  the 
horse  car  tracks  were  a  little  more  than  6^  per  cent,  of 
the  total,  while  electric  railway  tracks  represented  more 
than  89  per  cent,  and  were  still  growing.  It  is  import- 
ant to  note,  however,  that  in  these  ten  years  of  electri- 
cal development  very  little  progress  has  been  made  in 
the  direction  of  substituting  electric  motors  for  steam 
locomotives,  excepting  upon  elevated  roads. 


C.  J.  Myles,  A.  J.  Nelles,  and  Mr.  Jennings,  C.E.,  recently 
made  .1  trip  over  the  proposed  extension  of  the  Hamilton,  Grimsby 
and  Beamsville  railway  from  Beamsville  to  St.  Catharines. 

The  by-law  to  guarantee  the  sum  of  $50,000  for  the  building  of 
an  electric  railway  in  St.  Thomas,  Ont.,  was  carried  by  the  rale- 
payers  on  the  30th  ultimo  by  a  large  majority.  Under  the  agree- 
ment the  company  must  build  six  and  one-half  miles  of  track. 
Mr.  J.  H.  Still  is  the  promoter  of  the  scheme. 

Messrs.  B.  K.  Pearson,  of  Halifax,  and  Wni.  Mackenzie,  of 
Toronto,  were  in  Montreal  recently  completing  arrangements  for 
the  construction  of  the  electric  railway  at  Kingston,  Jamaica,  re- 
ference to  which  was  made  in  the  November  ntiniber  of  the  Nkws. 
The  work  of  construction  is  lo  be  pushed  on  rapidly  during  the 
winter  months,  so  that  by  the  next  hot  spell  the  inhabitants  of  the 
island  may  enjoy  all  the  delights  of  rapid  locomotion  in  hot 
weather,  without  the  discomfort  of  personal  exertion.  Among 
those  interested  in  the  Jamaica  syndicate  are  :  H.  M.  Whitney, 
Boston,  Mass.;  F.  S.  Pearson,  New  York  ;  Jas.  Ross,  Montreal; 
William  McKenzie,  Toronto  ;  W.  B.  Ross,  Q.C.,  Halifax  ;  R.  C. 
Brown,  Halifax  ;  B.  F.  Pearson,  Halifax  ;  R.  1).  McGibbon,  O. 
C,  Montreal  ;  Granville  C.  Cunningham  and  W.  B.  Chapman, 
Montreal. 


THE  LATE  MR.  ROSS  MACKENZIE. 

A  TELiiGRAM  from  Nelson,  B.  C,  a  few  days  ago, 
announced  the  death  of  Mr.  Ross  Mackenzie,  a  gentle- 
man well-known  to  many  readers  of  this  j'ournal.  At 
the  time  of  his  death,  which  is  supposed  to  have  resulted 
from  an  injury  received  at  Niagara  Falls,  and  for  which 
an  operation  was  performed,  he  was  employed  officially 
by  the  C.  P.  R.  in  connection  with  the  construction  of 
the  Crow's  Nest  Pass  railway. 

The  late  Mr.  Mackenzie  had  for  years  been  engaged 
in  railway  work.  He  was  a  son  of  Mr.  Campbell 
Mackenzie,  of  Toronto,  and  was  born  in  1857  in  the  city 
of  New  York,  but  removed  to  Canada  when  quite 
young.  In  1873  he  entered  the  service  of  the  Shedden 
Company  in  Toronto,  and  two  years  later  was  removed 
by  the  company  to  Hamilton.      In  1878  he  accepted  the 


TiiK  L.\rE  Mr.   Ross  Mackenzie. 

position  of  book-keeper  for  the  Credit  Valley  railway, 
and  in  1884,  when  this  railway  was  merged  in  the  Cana- 
dian Pacific  railway,  he  became  general  superintendent's 
accountant  of  the  Ontario  division.  Afterwards  he  was 
removed  to  Montreal,  where  he  remained  for  several 
years.  Shortly  after  the  completion  of  the  Niagara 
Falls  Park  and  River  Railway,  the  management  thereof 
was  offered  to  and  accepted  by  Mr.  Mackenzie.  About 
one  year  ago  he  tendered  his  reignation,  and  quite 
recently'  accepted  a  position  on  the  Crows'  Nest  Pass 
Railway.  Mr.  Mackenzie  was  a  member  of  the  Cana- 
dian Electrical  Association,  and  served  on  the  executive 
committee  for  one  year  while  manager  of  the  Niagara 
Falls  road. 

A  few  years  ago  Mr.  Mackenzie  stood  in  the  front 
rank  as  an  athlete.  He  was  best  known  as  a  lacrosse 
playpr,  being  captain  of  the  Toronto  lacrosse  club  early 
in  the  eighties,  and  the  holder  of  the  world's  record  for 
throwing  the  ball. 


The  American  Rattan  Co.  have  just  completed  their  new  fac- 
tory and  are  removing  to  the  town  of  Walkerton.  They  have 
purchased  from  '.he  Rojal  Electric  Co.,  for  lighting  their  factory, 
a  complete  electric  lighting  equipment. 
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SPARKS. 

Brockville,  Onl.,  is  agllating  for  a.  municipal  lighlinjf  plant. 

An  electric  light  plant  is  being  installed  at  McAdam  J  unci  ion, 
X.B. 

Noble  &  Barber,  electrical  conlraclors,  have  started  business 
in  Montreal. 

The  town  of  Cobourg,  Ont.,  are  asking  for  permission  lo  install 
an  electric  light  plant. 

The  city  council  ot  Stratford,  Ont.,  will  advertise  for  tenders 
for  the  right  10  build  a  street  railway. 

Messrs.  Smith  &  Co.  have  a  contract  for  lighting  the  village  of 
Gatineau  Point,  Onl.,  by  electricity. 

Late  exports  from  New  York  City  to  Hamburg,  in  Germany, 
included  large  quantities  of  electrical  supplies. 

Elias  Rogers  has  put  in  a  dynamo  for  electric  lighting  and  to 
operate  the  crane  used  in  unloading  coal  vessels. 

The  Dodge  Wood  Split  Pulley  Company,  of  Toronto,  recently 
received  an  order  from  an  English  firm  for  3,900  pulleys. 

The  Knowlton  Electric  Light  Company,  Knowllon,  Que.,  has 
been  dissolved.     .Austin  \V.  Peters  is  now  sole  proprietor. 

The  Montreal  Street  Railway  Company  have  re-elected  Mr.  L. 
J.  Forget  president,  and  Mr.  James  Ross  vice-president. 

Two  hundred  and  twenty  installations  of  electric  light  are  said 
lo  have  been  made  in  Buenos  Ayres,  .Argentine,  this  year. 

The  -Mayor  of  Hamilton  has  been  interviewed  by  a  gentleman 
who  submitted  a  scheme  for  an  electric  railway  from  Hamilton  to 
Caledonia. 

Mr.  H.  J.  Beemer  is  credited  with  a  scheme  to  purchase  the 
North  Shore  line  of  the  C.P.  R.,  and  have  the  whole  Quebec  sys- 
tem electrified. 

Mr.  Morley  Jarvis,  of  Guelph,  and  Mr.  Page,  of  St.  Marj-s, 
have  invented  an  apparatus  whereby  exhaust  steam  can  be  used 
for  different  purposes. 

The  Deschenes  Lighting  Company  have  been  asked  to  stretch 
wires  across  the  river  and  supply  electric  light  to  the  villages  of 
Britannia  and  Birchton,  Que. 

Mr.  St.  Germain,  of  North  Toronto,  is  said  to  be  negotiating 
for  the  construction  of  horseless  carriages,  to  run  between  York 
Mills  and  the  C.P.R.  crossing. 

The  Hull  Electric  Company  has  purchased  the  .Aylmer  branch 
of  the  C.P.R. ,  which  is  at  present  under  lease,  the  price  being  in 
the  neighborhood  of  Si 00,000. 

The  town  council  of  .Annapolis,  \.  S. ,  have  voted  in  favor  of 
purchasing  an  electric  light  plant.  The  question  will  be  sub- 
mitted to  a  vote  of  the  ratepayers. 

The  appeal  of  the  London  Street  Railway  Company  against  an 
assessment  of  $80,000  on  rails,  poles  and  wires  was  argued  a  fort- 
night ago,  and  judgment  reserved. 

Swainson  &  Pierce  have  commenced  business  at  VVallaceburg, 
Ont.  They  will  handle  electrical  goods,  such  as  medical  bat- 
teries, door  bells  and  burglar  alarms. 

The  Ottawa  Street  Railway  Company  have  experienced  consid- 
erable trouble  on  account  of  motors  being  either  absolutely  de- 
stroyed or  seriously  damaged  by  water. 

.A  scheme  has  been  mooted  lo  build  an  electric  railway  from 
Bobcaygeon  lo  Peterboro,  the  cost  being  estimated  at  $200,000. 
Provincial  and  Dominion  aid  will  be  asked  for. 

The  Kingsville  Electric  Light  &  Power  Co.  have  placed  an 
order  with  the  Royal  Electric  Co.  for  a  50  light  6 '2  amp.  arc  ma- 
chine, with  lamps,  for  lighting  the  streets  of  Kingsville. 

.Abraham  Goodwin  and  John  Kerr,  Brantford,  have  bought  out 
the  repair  department  of  the  A.  R.  Williams  Co.'s  machinery 
agency  there,  and  will  operate  it  on  their  own  account. 

The  Dominion  Cotton  Mills  Company  have  given  a  contract  to 
the  Lachine  Rapids  Hydraulic  &  Land  Company  for  (he  supply  of 
electricity  for  power  purposes  for  a  period  of  twenty  years. 

Messrs.  Moodie  &  Son,  of  Terrebone,  Que.,  have  completed 
their  new  factory-  and  are  lighting  the  same  throughout  with  elec- 
tricity. The  order  for  the  electrical  apparatus  has  been  placed 
with  the  Royal  Electric  Co.,  Montreal. 

Mr.  Treffle  Lavigne,  foreman  in  the  street  railway  power  house 
at  Ottawa,  and  who  recently  ran  for  alderman  in  Victoria  Ward, 
is  suffering  from  an  electric  shock.  He  was  working  on  one  of 
the    machines    when    he    made  a  short  circuit.      Immediately    the 


wires    which    he    was    holding    became  a  mass  of  flainf,  and  his 
hands  got  a  severe  scorching. 

The  Lachine  Rapids  Hydraulic  &  Land  Company  have  made  a 
proposition  to  the  Harbor  Commissioners  to  supply  shipping  inter- 
ests with  electric  power  for  loading  and  unloading  vessels.  The 
chief  engineer  has  been  requested  to  report  on  the  proposition. 

The  St.  Jerome  Electric  Light  Co.,  of  St.  Jerome,  Que.,  have 
purchased  from  the  Royal  Electric  Co.,  and  are  installing  in  that 
town,  a  50  k.w.  S.K.C.  two-phase  alternating  current  dynamo, 
with  Stanley  transformers,  etc.  They  expect  to  start  up  with  750 
lights  installed. 

An  important  innovation  is  being  made  on  the  Canadian  portion 
of  ihe  Grand  Trunk  Railway  system,  in  substituting  compressed 
air  for  steam  as  a  motive  power  in  their  shops.  It  is  said  to  be 
cheaper  than  steam,  and  has  been  applied  successfully  in  the 
shops  at  Toronto,  Belleville  and  other  places. 

It  is  rumored  that  the  Sherbrooke  Street  Railway  Company  will 
extend  the  line  to  Little  .Magog  Lake  next  summer.  It  is  also 
rumored  thai  Messrs.  R.  .\.  .Arkley  &  Son  will  construct  a  dam 
on  the  Magog,  below  the  Little  Lake,  at  a  point  on  Mr.  Henne- 
ker's  estate,  to  develop  supplementary  power  for  the  company. 

The  F'olger-Hammond  .Mines  Company  has  been  organized  in 
Toronto,  Sir  Richard  Cartwright  being  president  and  Mr.  W.  H. 
Carvey  secretary.  They  propose  operating  near  the  Saw  Bell 
mine,  in  north-western  Ontario.  Tenders  will  be  invited  for  the 
supply  of  electric  power  from  Clearwater  Falls,  one  mile  distant. 

The  Department  of  Public  Works  at  Ottawa  has  been  advised 
of  the  completion  of  the  extension  of  the  government  telegraph 
line  along  I  he  north  shore  of  the  St.  Lawrence,  from  Esquimault 
Point  to  Agwanus,  a  distance  of  80  miles.  Offices  have  been 
opened  for  business  at  Agwanus,  Piastro  Bay  and  Sheldrake. 
The  line  is  now  350  miles  from  Belle  Isle. 

The  Windsor  Electric  Light  &  Power  Co.,  of  Windsor,  N.  S., 
whose  plant  was  destroyed  by  the  late  fire,  immediately 
started  10  rebuild  the  same,  and  have  given  an  order  to  the  Royal 
Electric  Co.  for  apparatus  and  transformers,  etc.,  consisting  of  S. 
K.C.  alternators  and  Stanley  transformers.  The  ashes  of  the  old 
station  had  hardly  grown  cold  before  the  01  der  for  the  new  ap- 
paratus was  placed. 

Referring  to  the  proposed  transmission  plant  at  Goldstream, 
B.C.,  Mr.  F.  S.  Barnard,  manager  of  the  British  Columbia  Elec- 
tric Railway  Company,  writes  as  follows:  '*We  have  not  yet 
definitely  decided  upon  plans  for  a  transmission  plant.  I  may 
say,  however,  that  our  generating  station  will  have  a  capacity  of 
about  1,000  h. p.,  developed  by  water  delivered  under  a  570  f'. 
effective  head.  This  power  will  be  transmitted  by  a  voltage  of 
about  10,000  to  the  sub-station  at  the  city  of  Victoria,  a  distance 
of  about  twelve  miles,  and  there  distributed  for  the  purpose  of 
running  our  street  cars,  arc  and  incandescent  light  and  power 
circuits. 

The  corporation  of  Fort  William  is  about  to  erect  as  complete 
an  electric  lighting  plant  as,  perhaps,  is  in  use  in  any  town  in 
Canada.  They  are  installing  one  50-light  2,000  c.p.  arc  dynamo, 
with  35  double  or  all-night  lamps  for  lighting  the  streets  of  Ihe 
town  and  the  C.  P.  R.  yards,  and  for  the  incandescent  service  are 
installing  an  S.K.C.  alternating  current  dynamo  with  a  capacity  of 
1,000  lights,  with  Stanley  transformers  throughout.  The  corpora- 
tion expects  to  be  in  a  position  to  furnish  light  by  Ihe  isl  of 
January  next.  The  entire  electrical  equipment  has  been  bought 
from  the  Royal  Electric  Co.,  and  the  engines  and  boilers  from  the 
Robb  Engineering  Co.,  of  .Amherst,  N.  S.  The  station  which 
is  now  being  erected  is  only  leni|>or.iry,  and  will  likely  bo  changed 
in  the  spring  wlu-n  the  new  waUTworks  system  is  installed. 

-   GEORGE  WHITE-ERASER  - 
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.Advice  on  .Management  of  Central  Stations;  Plans,  Esli- 
niates,  S(>ecifications,  Construction,  .Alterations,  Exten- 
sions, Tests     Steam  or  Water  Power  and  Eleciric  Plants. 
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SPARKS. 

Tlio  i-leclric  liijht  planl  ;it  l>rayton,  Onl.,  owned  hy  J.  1..  I'ol- 
lock,  was  recently  damag-ed  by  fire. 

The  motormen  .->nd  condiiclors  of  the  Ottawa  Electric  Railw.iy 
have  formed  a  fraternal  org^anization. 

The  Rosamond  Woolen  Co.  have  ordered  an  $8,000  boiler  and 
engine  from  Goldie  &  McCulloch,  of  Gall. 

Mr.  J.  E.  Jones,  of  King^slon,  Ont.,  has  invented  a  street  car 
fender,  which  is  said  to  work  \ery  satisfactorily. 

The  Canadian  General  Electric  Company  have  in  course  of  con- 
struction at  Peterboro',  Ont.,  a  new  power  and  pump  house. 

The  London  Street  Railway  Company  will  probably  return  to 
the  use  of  coal  stoves.  It  is  said  that  heating  by  electricity  ex- 
hausts too  much  power. 

At  the  Digby,  N.  S.,  electric  light  station  recently,  the  attach- 
ment to  the  governor  gave  way  and  a  smash-up  followed.  En- 
gineers Daley  and  .\rmstrong  received  a  slight  shock. 

The  St.  Jerome  Power  &  Electric  Light  Company  have  had 
such  success  in  canvassing  for  lights  that  they  have  changed  their 
order  from  a  1,000-light  S.K.C.  machine  to  one  of  1,500  lights 
capacity. 


The  Gravenhurst  Electric  Light  &  Power  Company  have  pur- 
chased new  arc  lamps. 

The  Cascade  Water  Power  and  Light  Company,  composed  of 
Rossland  and  Spokane  capitalists,  will  build  an  electric  railway  in 
tjie  vicinity  of  Grand  Forks.     It  will  also  furnish  electric  light. 

Mr.  A.  A.  Dion,  of  the  Ottawa  Electric  Company,  is  delivering 
a  series  of  lectures  on  "  Electricity  "  at  the  Canadian  Institute. 
A  large  number  of  students  are  taking  this  course  at  the  institute. 

Charles  R.  I  losmer,  of  Montreal,  general  manager  of  the  Cana- 
dian Pacific  Telegraph  service,  the  Postal-Pacific  Telegraph 
Company,  and  the  Commercial  Cable  Company,  has  lately  re- 
turned from  the  west.  He  says  that  within  the  next  year  the 
Canadian  government  will  construct  and  complete  a  telegraph 
line  to  Dawson  City,  and  by  the  identical  route  originally  surveyed 
30  years  ago  by  George  Kennan,  the  Siberian  travellei". 

The  United  States  consul  at  Crefield  reports  the  discovery  of 
what  he  terms  incandescent  gas.  A  single  jet  of  ordinary  size 
can  emit  light  of  much  more  than  1,000  candle  power,  and  fine 
print  can  be  read  at  a  distance  of  100  feet.  The  inventor  says 
that  the  cost  of  a  light  of  1,500  candle  power  is  only  4^  cents  per 
hour,  while  that  of  an  ordinary  electric  light  of  400  ':andle  power 
is  14  cents  per  liour. 
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ROBIN,    SADLER    &    HAWORTH 

Manufacturers  of 

OAK-TANNED  LEATHER  BELTING 

MONTREf\L  f\ND  TORONTO 

Orders  addressed  either  to  our  Toronto  or  Montreal  Factory  will  have  prompt  care. 
Goods  will  be  forwarded  same  day  as  order  is  received. 


/Wica  Boiler  Coverings 

All  Steam  Users  should  see  the  NEW  MICA  BOILER  and  PIPE 
COVERING.  It  is  FLEXIBLE,  DURABLE,  and  a  MAGNIFI- 
CENT NON-CONDUCTOR  OF  HEAT. 

Tested  by  Mechanical  Experts  of  the  Canadian  Pacific  Ry.  Co., 
Grand  Trunk  Ry.  Co.,  Michigan  Central  Ry.  Co., 
Boiler  Inspection  and  Insurance  Co.,  and  proved  to  be  the 
BEST  OF  ALL  MON-CONPnCTORS. 

Full  Particulars,  Reports  of  Tnals,  Prices,  Testimonials,  Ac. ,  from 

THE  IVIIGA  BOILER  COVERING  CO.,  Limited 

MONTREAL     -    WINNIPEG      -     9  Jordan  St.,  TORONTO,  ONTARIO 


Please  mention  the  CANADIAN   ELECTRICAL  NEWS  when  corresponding  with  Advertisers 


TK       Electrical  news  and 
■*■  engineering 

v.6-7 
riiJllLJU    — 


TTpIi    iy.i, 


JJhal. 


Engiaeering 


PLEASE  DO  NOT  REMOVE 
CARDS  OR  SLIPS  FROM  THIS  POCKET 

UNIVERSITY  OF  TORONTO  LIBRARY 


""^ 

X 


